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SUMMARY

The objective of this paper is to provide background information and guidelines to design and implement monitoring systems with indicators to measure changes in environmental qualities, as part of the planning cycle, and in relation to development objectives of SNV projects. Environmental monitoring is different from monitoring of project performance; it is first of all a means of gaining insight into the dynamics of the project impacts and context, for purposes of adjusting activities and expected results. A good environmental monitoring system is particularly important in view of putting into practice the environmental focus of the new SNV strategy.

This paper firstly provides clear definitions of the concepts involved, such as environmental monitoring principles, different types of indicators, and the definition of norms. The definitions are clarified by several examples from the SNV field reality. Secondly, the paper proposes a logical and practical sequence of steps to design and implement an environmental monitoring system:

Step 1: context analysis and developing a log-frame - the backbone of any monitoring system

Step 2: definition of the type of information required - WHY monitoring environmental qualities?

Step 3: determining the indicators and the reference situation - WHAT to monitor? 

Step 4: definition of the information flow - HOW to monitor?

Step 5: definition of responsibilities, means and costs - WHO is responsible for the monitoring? 

Step 6: analysis of data.

Each step is explained and a case study example is provided that runs through all steps. Characteristics of the methodology proposed for environmental monitoring are:

· it contains practical guidelines that require refinement for specific situations;

· it is not a one-time exercise but part of an ongoing process of policy and project cycle;

· it is a learning process for all participants;

· it should be designed at an early phase of the project cycle;

· it is not a technocratic instrument, but involves various levels of relevant actors.

Environmental monitoring builds upon insights obtained by Strategic Environmental Analysis (SEA) and the definition of a log-frame for the project(s) involved. The integration of environmental issues into the log-frame of a project is one condition to establish an accurate and effective environmental monitoring system.

Apart from the concrete output of a set of indicator values, environmental monitoring is a process which, when being carried out in a participatory way, can constitute a powerful instrument to raise awareness, to train people and to improve insights in ecological processes and environmental impacts. In the various steps proposed, attention is given to these ‘soft’ objectives of any monitoring system. 

This paper was produced by AIDEnvironment in close collaboration with SNV, and comments and suggestions of their staff as well as SNV field workers were integrated. It includes a list of definitions of terms, as well as a number of Appendices with practical examples, cases and checklists, some from SNV experiences, most from other sources.
MONITORING OF ENVIRONMENTAL QUALITIES IN RELATION TO DEVELOPMENT OBJECTIVES

1.
INTRODUCTION
1.1
The need for monitoring

Monitoring is practised by everyone in daily life. It basically implies the systematic observation of changes in issues that are relevant for one’s own situation. This might be done to better understand the effects of one’s own activities, and to anticipate on new or expected situations. Indicators are observed that are believed to represent a larger issue, simply because this is easy. Monitoring environmental issues is relevant for everyone, including the farmer who cultivates the soil, the urban settler who depends upon the quality of the drinking water, and the trader who anticipates on changes in food security by monitoring climatic conditions. Monitoring environmental qualities and changes in such a way that conclusions can be drawn and predictions be made is not an easy task, as everyone can confirm who has tried to do so. 

There is an abundance of recent documents on monitoring and indicators of sustainable development. However, most of these focus at environmental processes and impacts at a relatively high (international) level, and at environmental problems of pollution that are typical for industrialised countries mainly. There are few operational examples of monitoring systems at regional and local scales. Few indicators have been worked out for the environmental problems of depletion, as commonly found in Southern countries. Moreover, most monitoring systems focus on the use of relatively sophisticated methods (e.g. GIS) and pay little attention to the wealth of knowledge with local land-users. This paper aims to contribute to bridging this gap.

The objective of this paper is to provide background information and guidelines to design and implement monitoring systems with indicators to measure changes in environmental qualities, as part of the planning cycle, and in relation to objectives of SNV projects
. Thus, the paper is not on project performance monitoring in general, but on the monitoring of relevant environmental qualities. Environment is here interpreted in a broad sense, implying the interaction between ecological and socio-economic issues. Thus, environmental monitoring focuses on ecological indicators in relation to relevant development issues. Environmental monitoring is different from ‘normal’ project monitoring and evaluation as it is not first of all meant as a mechanism of controlling project performance, as normally applied by SNV (SNV, 1994). Here, environmental monitoring is first of all meant as a means of gaining insight into the dynamics of the project context, including possible project impacts, for purposes of adjusting activities and expected results of projects as part of a process approach. It is thus one way of integrating environmental care into development planning and the project cycle.

Even well planned projects can have unintentional negative impacts on the environment or socio-economic values that are often undetected until their magnitude becomes severe. Likewise, even well planned projects may miss certain opportunities (e.g. those that appear during project progress). One reason why projects do have unintended negative impacts and miss such opportunities is that there is no adequate monitoring of impacts and/or context factors (socio-economic and environmental). A good monitoring system is at least as important as a good plan. Particularly under conditions where SNV tends to operate (resource-poor environments, marginalised social groups) there is a high level of unpredictability in terms of environmental and socio-economic changes. A good monitoring system and a flexible (open-ended, process-oriented) planning cycle are necessary adaptive mechanisms within projects to respond in a flexible way to unpredictable events, changes and emerging opportunities. Both natural and human systems are essentially unpredictable (Holling, 1996). 

A survey showed that, although both multilateral organisations and NGOs often claim to apply environmental monitoring and to use environmental indicators, only about 20% of these organisations actually monitored for environmental impacts. But all these organisations expressed a need for new, innovative, practical methods of assessment and monitoring, and for decentralised approaches that could capture both positive and negative impacts (Eckman, 1996). The target group for the methodology presented in this paper are SNV staff and technical assistants and their partner organisations. The focus is on programme and project level. This implies that natural processes of world-wide or international importance will not be dealt with in detail (e.g. climate changes). On the other hand, the village and household levels will provide essential data, but these data will need to be aggregated at a higher (project or programme) level. The final goal of monitoring environmental qualities should be to evaluate whether environmental objectives have been achieved, to adjust projects in case of negative environmental impacts ànd in case of new environmental opportunities. It is assumed that readers are somewhat familiar with the Strategic Environmental Analysis (SEA) methodology (SNV, 1997a).

1.2
How to read and use this paper

Basic questions to be addressed by a monitoring system as elaborated in this paper are:

· Have specific environmental objectives of a project been achieved?

· What are important changes in environmental qualities influencing the project context?

· To what extent are such changes influenced by the project activities, how do such changes relate to the overall project objective and goal, and to sustainable regional development?

· Can any relevant quality assessment be made in comparison to a reference situation?

· Can any predictions be made regarding expected future changes?

Environmental issues are involved in almost every project or programme, as part of the objectives, the activities or the assumptions. An effective monitoring system should be based upon the logical framework (log-frame) of a project. The Strategic Environmental Analysis (SEA) methodology is useful for the integration of environmental issues in the logical framework. Chapter 2 provides the theoretical background to relevant concepts used in this paper, including SEA and the logical framework, before coming to the subject of environmental monitoring. Chapter 3 proposes a logical sequence of guidelines to be used by projects and programmes for the design of a monitoring system with environmental indicators. However, the logical sequence is also applicable to develop impact monitoring for other than environmental issues. Several appendices provide relevant examples, cases and checklists, some from SNV experiences, most from other sources. 

As regards the possible use of the insights, guidelines and methodology to develop a monitoring system as proposed in this paper, there are similarities with the Strategic Environmental Analysis (SEA) methodology:

· do not expect a ready made cookery book, but practical and guidelines that requirement refinement for specific situations;

· to design and apply a monitoring system is not an isolated one-time exercise; the design requires regular adjustment on the basis of experiences and results, and monitoring is part of an ongoing process of the policy and project cycle;

· to design, to implement and to adjust an environmental monitoring system is a learning process for all participants;

· a monitoring system with indicators for environmental qualities should be designed at an early phase of the project cycle (during project planning or early implementation);

· similar to the log-frame or SEA, an environmental monitoring system is not a technocratic instrument, but it reflects the results of an analysis at different stages of the project cycle, the knowledge and concerns within the project at different moments, and the changing context.

Monitoring environmental qualities is a complex matter and it will be impossible to design a comprehensive monitoring system. However, this should not lead to the conclusion that it is impossible or not worthwhile to monitor environmental qualities. This paper aims to make clear that one does not only require extensive academic studies to design an environmental monitoring system. Making use of local knowledge in an efficient ànd critical way could be a useful starting point. On the other hand, developing effective monitoring systems requires some investments (in time and efforts) and commitment to support regional sustainable development processes. Like planning, effective monitoring pays in the long term. 

This paper was produced by AIDEnvironment in close collaboration with SNV, and comments and suggestions of their staff as well as some SNV field workers were integrated in the final version. As a follow-up to this paper, SNV aims to develop an ‘integrated’ monitoring system, which focuses on the 3 domains of sustainable development (environmental, social, economic), more specifically the integration of environment, gender and poverty issues. Many of the principles for designing a monitoring system with indicators for environmental qualities, as elaborated in this paper, can constitute a starting point for designing such an ‘integrated’ approach.

2.
CONCEPTS AND METHODOLOGIES

2.1 
The logical framework and monitoring

Development institutions make use of projects and programmes (PP’s) to bring about change that meets certain well defined objectives. Project cycle management is necessary to learn from past experience and to perform better (Fig. 1).

















The logical framework is an instrument for project cycle management, which is also being applied by SNV
. It is basically aimed at presenting the project strategy in a logical and well structured format which indicates the project goal, objectives, results, activities, means and costs, assumptions and indicators (Fig. 2). Accompanying text is required to elaborate each item. The logical framework is elaborated during project preparation (identification), but the framework can be gradually completed and adjusted during later stages of the project cycle. The process and the framework are major management tools for each phase of the project cycle. Thus, it brings logic in a project in order to have a basis for planning and for designing the monitoring system (SNV, 1997b). Objective Oriented Project Planning (OOPP) (ZOPP in German or project, PPO in French) are methods to carry out the analytical process that leads to project formulation and the design of the log-frame. These methods basically consist of the definition of a core problem, the analysis of the related causes and effects (cause-effect chain), and based upon that, the definition of the other elements of the logframe. The choice of the project objective is crucial. It is in fact the ‘point of entry’ in the cause-effect chain that has been established. This choice is often rather arbitrary, but analytical instruments like SEA aim to provide support to make such choices in a more objective way. Once this choice has been made the other elements of the logical framework should be derived from that.


It should be noted that it is unclear whether, and if yes how, negative (environmental and/or socio-economic) impacts are indicated in the log-frame. Some may feature as assumptions, or as activities (to avoid expected negative impacts), but in most cases only positive impacts are dealt with (as expected results).


Monitoring and evaluation are tools in the ongoing project management cycle, particularly to compare actual achievements with the objectives of the projects, and to verify whether changes in the context require adjustment of the project design. The first objective is relevant for projects with particular environmental activities and objectives. In this paper, environmental monitoring will focus at the second objective, and is relevant for most projects (see also section 2.4). 


A monitoring system with appropriate indicators can only be designed properly on the basis of a well designed project. Firstly, because the objectives are the ‘reason of being’ of the project, secondly because it is only by looking at the objectives that one can decide what information is relevant to be included in the monitoring system (SNV, 1997b).


Intervention logic
Objectively verifiable indicators
Sources of verification
Assumptions

Overall project goal
Improved socio-economic conditions for pastoralists, with an emphasis on food security and safety 
Food security of at least 10 months a year and safety improved to less than 5 conflicts annually
not specified
Political stability

Project objective
Improved livestock productivity through more sustainable rangeland management
Livestock production increased to average cattle weight gains of at least 50 kg/yr
not specified
1. Improved land tenure for pastoralists;

2. Land disputes controlled;

3. No immigration by pastoralists.

Expected results
1. Improved rangeland quality / higher vegetation cover;

2. Stabilisation of animal pressure and proportion of small ruminants;

3. Improved marketing and incomes of livestock products.
1. Proportion of perennial grasses to 10%;

2. No increase in animal numbers;

3. Increase of revenues livestock products by 50%.
not specified
1. No occurrence of continuous drought periods;

2. Improved management practices do not conflict with cultural traditions;

3. Increasing urban demands for livestock products.

Activities
1. Organise pastoralist communities;

2. Establish rangeland monitoring system;

3. Rehabilitation of degraded lands and reseeding of preferred grassland species;

4. Introduce income generating activities.
Means 

Input indicators (not specified)
Costs

not specified
Pre-conditions

1. Extension workers available and motivated to work with pastoralists;

2. Markets available for livestock products;

3. No more encroachment of pastoral lands by land clearing.



While the project goal and objective are static development targets, i.e. fixed for a certain pre-defined time period, the expected results and activities may be dynamic operational targets and might be adjusted. The mix of static (‘blue print’) and dynamic (‘process-oriented’) elements of the log-frame can be referred to as structured flexibility (SNV, 1997b). Adjustments of results and activities should be based on the results of monitoring environmental qualities, underlying factors and/or opportunities. In such ‘process-oriented’ projects an accurate and effective monitoring system with well defined indicators is particularly important.

Policy changes within SNV, and among many other bilateral and multilateral donors have further emphasised the need for proper monitoring and evaluation of projects. These policy changes are:

· the emphasis on sustainability of projects
, and their longer time span, largely as a reaction to disappointing results of past development efforts;

· the need to contribute to sustainable development processes
, and the complexities involved;

· the process oriented character of projects.

2.2
Design of sustainable development policies

The new SNV strategy - defined in the SNV corporate plan (SNV, 1996) has three major working areas: (1) sustainable regional development processes, (2) gender and (3) local governance. The SNV policy also indicates the need to elaborate these working areas, and to increase planning, evaluation and monitoring capacities. Sustainable development has been adopted as a general framework to design development activities. Therefore, to support sustainable regional development the relevant environmental, social (and institutional), and economic issues must be identified and integrated into the logical framework of the project in each phase of the project management cycle. This is not an easy task. Following the adoption of an environmental policy within SNV (SNV, 1995b), SNV and AIDEnvironment have developed the Strategic Environmental Analysis (SEA). This is a methodological framework containing practical tools and guidelines for decision makers to take into account environmental issues, opportunities and problems during the formulation or revision of strategies, programmes or policies. It is designed for use at the earliest possible stage of policy-making to allow the relevant environmental issues to be fully integrated into policy design.


SEA is oriented towards sustainable human development. SEA takes the environmental domain as its starting point, building upon the concept of sustainable development as a process of change, geared to maintain development potentials for future generations. This involves several domains — socio-cultural, economic, institutional and environmental. The interrelations between these domains are used to guide the analysis, thus creating maximum synergy. SEA aims to support and influence the decision-making process, by creating transparency of the complex issues related to sustainable development. SEA particularly focuses on the interrelations between environmental issues and social and economic issues.

SEA consists of a flexible methodological framework with ten steps and a set of operational guidelines, which allows tailor-made applications for specific situations and institutional capabilities (Box 1). Application of SEA may vary from a relatively rapid scan to obtain a broad overview during a preliminary planning stage, to a full-scale application for more detailed planning. 


In a similar way as the logical framework, SEA is meant to be a cyclical and iterative learning process. An effective monitoring system is essential to ‘close’ this cyclical process! SNV has produced a reader on SEA with theoretical backgrounds and practical guidelines (SNV, 1997a). SEA is now being applied and tried out by SNV in several countries, both as a planning and as a process facilitating tool, mainly at district and regional levels. Experiences so far have revealed that participants particularly appreciate the logical structure of SEA. This structure facilitates information exchange and debate between different social and economic sectors and levels of administration.

Box 1. Four clusters summarising the ten methodological steps of Strategic Environmental Analysis (SEA)

Steps 1-4 Society-environment context analysis and impact assessment: 

· identification of the main environmental functions (production and regulation); 

· defining stakeholders dependent upon these functions;

· assessment of current trends within the functions revealed by environmental indicators;

· assessment of consequences (impacts) of trends on stakeholders, future generations and natural values, using environmental impact chains and a trend-impact matrix;

· definition of  the norms, standards and thresholds involved.

Steps 5-6 Environmental problem analysis: 

· definition of the main environmental problems, based on the impacts of trends and a risk analysis;

· identification of the key factors and related actors causing the problem using the action-in-context approach (underlying factors will be mainly socio-cultural, economic and/or institutional).

Steps 7-8 Environmental opportunity analysis: 

· definition of the main environmental opportunities;

· identification of the main underlying factors and the actors to realise and benefit from these opportunities. 

Steps 9-10 Formulation of a sustainable development policy plan with action fields and follow-up strategy: 

· synthesis of the key factors and actors related to the environmental problems and opportunities;

· definition of environmental action fields; 

· definition of sustainable development action fields by integrating priority issues from social and economic domains;

· formulation of a policy and coherent action plan for sustainable development based on the action fields and the strengths and weaknesses of the relevant institutions and existing development policies (SWOT analysis); formulation of a follow-up strategy, including definition of co-ordination responsibilities, establishment of a monitoring system with relevant indicators, procedures for regular adjustments to policy using relevant SEA steps, institutional strengthening and capacity building.

2.3
The logical framework (log-frame) and Strategic Environmental Analysis (SEA)

Following the adoption of the environmental policy paper (SNV, 1995b) and strengthened by the new SNV strategy (SNV, 1996), it can be stated that in each country SNV aims to support sustainable development processes. Within specific geographical regions where SNV is working, programmes and projects should be formulated within the framework of this strategy. This requires first of all ‘translation’ of the general policy statements into goals and strategic orientations for each given situation (What do we mean by sustainable development in region X? What are priority issues?). SEA aims to contribute to answering such questions. Based upon agreements and decisions on the outcomes, for specific programmes and projects will be defined (i) specific goals, (ii) objectives (contributing to the overall goals), (iii) specific results and (iv) activities, according to the log-frame. 


While SEA is a useful planning tool to develop the broad policy orientations for any given situation, the logframe specifies the strategy for specific programmes and projects. Broad policy orientations based upon a SEA implies making strategic choices as regards: working areas and sectors, priority target groups, priority partner organisations and priority institutional issues. Well defined broad strategy orientations are useful for long term planning, and are essential to improve overall efficiency and effectiveness of SNV operations. Such decisions are taken on the basis of both a problem and an opportunity analysis, as included in SEA.

The integration of environmental issues into overall long-term policy orientations is the first step of integrating environmental issues into the log-frame of specific programmes and projects. This is the basis for designing a monitoring system with indicators for environmental qualities. In other words, if environmental issues are not being integrated into the log-frame of a project, it will be very difficult to establish an accurate and effective monitoring system that links up with the SNV goal of supporting sustainable development processes. SEA can be applied to support this process of integration because it provides a framework for data collection and analysis aimed at the integration of environmental issues into the strategy of development projects (generally having socio-economic objectives). In this way it provides a basis to establish the log-frame, and a monitoring system derived from that. 

The outcomes of a SEA can also be used for project identification, and as such can contribute to work out the log-frame for any project. Such possible linkages between a SEA (executed for an area) and the log-frame of a project (located in - part of - that area) are illustrated in Table 1 for a project described in the log-frame in Figure 2. Both the identified problems ànd opportunities (SEA steps 5 and 7) can provide inputs for a well defined project objective (Table 1). Ideally, the project objective is based on so-called win-win options. These are linkages between opportunities and problems (i.e. opportunities with the capacity to tackle underlying factors of problems). Win-win options have the potential to meet socio-economic and environmental objectives at the same time, as indicated in the example. Several projects can constitute one programme; between the projects there should be synergy in reaching the overall objectives of the programme. In the example, at a higher level than the project goal, the programme encompassing several projects could have a goal defined as ‘improved conditions for sustainable development in region A, in particular in terms of food security, health conditions and income generation’. This overall goal (strategic choice) would logically follow from the overall insights developed by executing a SEA at an early decision making phase.

Table 1: The contribution by SEA steps (see for details: SNV, 1997a) to elements of the logical framework of projects, with examples.

SEA methodological step 
Logical framework element
Example

Step 1: finding the relevant stakeholders and environmental functions
definition of the target group and target area(s)
marginalised pastoralists in region A, poor and without land security

Step 2: assessment of trends in relevant environmental functions
indicators with baseline values and current trends; insight in cause-effect chain
state and pressure indicators of rangeland quality

Step 3: assessment of the impacts of trends on stakeholders
definition of the overall goal in terms of socio-economic values (final objectives) 
improved food security and safety for pastoralists in region A

Step 4: establishment of thresholds and norms for relevant environmental trends
identification of environmental risks and threats as assumptions to project goal and objectives; norms and standards for socio-economic indicators 
risks of drought and pests; norms and standards for selected state and pressure indicators

Step 5: environmental problem definition
definition of goal(s) or objective(s)
improved livestock productivity and pastoralist incomes....

Step 6: environmental problem analysis: identifying the causal activities, actors and underlying factors
definition of (i) killing assumptions (priority underlying factors that cannot be solved); (ii) assumptions (priority underlying factors dealt with by others); (iii) expected results (priority underlying factors with opportunities for the project to solve); identification of actors involved
(i) irrigation projects approved to clear valleys destroying pasture-lands; (ii) improved extension services to pastoralists, literacy training for pastoralists

(iii) use of more efficient rangeland management practices including rotational grazing and reseeding

Step 7: inventory of comparative advantages and opportunities relevant to the environment
definition of goal(s) or objective(s)
... by improved sales and exports of animal products following devaluation.

Step 8: opportunity analysis: identifying the actors and factors to realise environmental opportunities
see step 6
(ii) improved markets for livestock products; (iii) better organised pastoralist groups, extension workers trained

Step 9: strategic planning of a sustainable development action plan with environmental action fields
definition of a vision and overall goals, with objectives and expected results for selected priority sectors, areas, themes or target groups; selection of potential working partners
general attention for pastoralists; their livelihood systems should be maintained in combination with sustainable rangeland management; collaboration with a local NGO 

Step 10: strategy for implementation of sustainable development policy
definition of relevant indicators and means of verification. 
State and pressure indicators for rangeland quality and livestock productivity; means of verification

2.4
Monitoring systems

Monitoring can be defined as the systematic analysis of data relevant for project management. A monitoring system describes a set of procedures through which planned information travels to different management levels within an organisation, in order to support decision makers. Monitoring has typically been interpreted primarily as the continuous review of the project inputs (actions, including finances, timing etc.) and outputs (results). The monitoring of project inputs and outputs is done by performance indicators and is strictly related to the project planning at the operational level. This is primarily oriented at project management, and monitoring inputs serve higher level echelons to control project progress (SNV, 1994). 


More broadly, monitoring also involves the continuous review and surveillance of project effects and impacts
, both positive and negative, as well as changes of the project context. Environmental monitoring as described in this paper focuses on this second set of objectives. A good monitoring system and a flexible (open-ended, process-oriented) planning cycle are necessary adaptive mechanisms of projects to respond in a flexible way to unpredictable events, changes and emerging opportunities. Apart from providing information to adjust project design, monitoring can also contribute to improved communication (both within the project and between the project and partners and target groups), community awareness, local empowerment, and consensus building when it involves the use of appropriate participatory methods. 

In the establishment of a monitoring system for a project the following steps can be distinguished.

Step 1: Developing a log-frame of the project

Step 2: Definition of the type of information required for certain objectives (monitoring of inputs, outputs, impacts and/or context changes).

Step 3: Determining the indicators. 

Step 4: Definition of the information flow and sources of verification (i.e. the way data will be collected and the information flow involved).

Step 5: Definition of responsibilities and parties involved, required means and costs.

Step 6: Analysis of the data.

For monitoring of environmental qualities in relation to development objectives, these steps will be worked out (Chapter 3). Note that steps 3, 4 and 5 are closely related and could be combined.

2.5
Indicators

2.5.1
Introduction

Many indicators could be defined with some relevance for a specific purpose, but it is obviously impossible to measure all of them. The selection of appropriate indicators is a crucial part of a monitoring system. There are numerous definitions of indicators, descriptions of different types of indicators, and criteria to select useful indicators. An indicator can be defines as “a variable whose purpose it is to assess the value of (and measure change in) a larger phenomenon or process”. Indicators can be described as ‘carriers’ of information, aiming to reduce a large amount of information while still representing a larger phenomenon than their immediate measurable quality or value. This is necessary to make the information more manageable and accessible to project management and other decision makers. As will be explained below, in many cases the term ‘indicator’ is actually not used correctly. 


There are also various classifications of indicators. The distinction between project performance indicators and indicators to measure the quality of certain phenomena (e.g. social, gender or environmental qualities) is most relevant for the purposes of this paper.

2.5.2
Project performance indicators

Project performance indicators take as their starting point the project or programme, characterised by their log-frame, and are meant to assess or measure project performance. One could also speak of ‘performance variables or measures’. The first distinction is between (project) input indicators and output indicators. Indicators to measure the project management process are referred to as process indicators, and can be classified under input indicators. Result (or simply output) indicators are the most obvious category of output indicators. Indicators to measure project effects can also be considered as output indicators because these are directly associated with results. All these indicators are relatively unambiguous to identify and can be measured in a fairly simple way. They are mainly found within the project organisation. Indicators to monitor impacts and reactions are more complicated to measure or assess and the sources of information are mainly found outside the project organisation. Results, effects and impacts can all be considered as project outputs.


It is also important to monitor changes of the project context. Relevant factors of the project context are those normally mentioned as assumptions in the project log-frame, since these factors can greatly influence the possibilities to achieve the project objectives. There might also be unexpected opportunities in the context for the project to achieve its objectives. These cannot be monitored as they are unknown, but particular attention can be given to identification of such opportunities. Changes in project context might require adjustments of the project. Within the project context, one could distinguish environmental, social, economic and institutional issues. Table 2 provides a few examples, first from the project dealing with an pastoral system in the Sahel region.

Table 2: Types of project performance indicators with linkages to log-frame items and examples from a pastoral project (P) - see Fig. 2 and Table 1-, an agricultural (A) and a forestry project (F).
Type of  performance indicator
Linkage to log-frame item
Example (P = pastoral; A = agricultural; F = forestry)

Input indicator (inputs provided by the project)
Activities and means
(P) number of tractors for rangeland rehabilitation activities;

(A) amount of fertiliser delivered by project; 

(F) number of seedlings provided by project

Process indicator (project management and approach)
Means and costs
(P/A) number of extension workshops organised; 

(F) maintenance costs of nurseries

Result indicator (immediate results of the project)
Results
(P) land area being successfully rehabilitated;

(A) number of farmers using fertilisers; 

(F) land area reforested

Effect indicator (outcome of the use of the project outputs)
Results and objective(s)
(P) rangeland condition in rehabilitated area;

(A) level of agricultural yields; 

(F) survival rate of planted trees

Impact indicator
(ultimate changes resulting from project effects)
Goal, objective(s) (and assumptions)
(P) livestock productivity, income levels of pastoralists;

(A) food security levels; 

(F) incomes through selling of tree product on local market, erosion rate.

Reaction indicator (reactions to project results, effects and impacts)
Goal, objective(s) (and assumptions)
(P) use of supplementation feeds;

(A) migration rate; 

(F) land area used for afforestation

Context indicator (relevant context factors to the project):

- environmental

- social

- economic

- institutional
Assumptions
(P) seed availability in the soil; cultural rigidity of pastoralists; external markets for livestock products; changes in pastoral code allowing communal management of rangeland areas.

(A) rate of soil depletion; poverty level and cash available to purchase agricultural inputs; price levels of fertilisers; quality of extension services.

(F) availability of land for afforestation; tree tenure regulations; price levels of firewood and alternative sources of energy; donor support to forestry projects.

2.5.3
Environmental indicators

While performance indicators take as the starting point a project or planned intervention, we can also take as the starting point a certain phenomenon or process. Indicators are then used to measure the current quality and to assess changes and trends by comparing qualities measured at different moments. From now on the focus will be at environmental indicators, being the main subject of this paper.

Within this context, a useful approach to identify relevant indicators is the hierarchical framework explained in Table 3. This framework was also used for monitoring from a gender perspective (SNV, 1995a), as indicated in Table 3.

Table 3: A hierarchical framework to identify indicators to measure qualities, and examples from a pastoral project (P) - see Fig. 2 and Table 1-, a forestry project (F), and gender perspective (G). There are various principles related to one goal, various criteria related to one principle, and various indicators related to one criterion. Only one example is given.

Definitions
Examples (P = pastoral; F = forestry; G = gender) 

Goal: overall long term objective.
(P) Sustainable rangeland management.

(F) Sustainable forest management

(G) Gender equity.

Principle: fundamental law or rule serving as a basis for reasoning and action; explicit elements of the goal; sub-objectives.
(P) Social well-being of pastoralists shall be maintained or enhanced.

(F) The productive functions of the forest shall be maintained.

(G) The economic position of women shall be improved.

Criterion: a means of judging whether or not a principle has been fulfilled; intermediate points from principles to indicators.
(P) Land tenure and user rights of pastoralists are well defined and secured.

(F) The productive capacity of the forest soil is maintained.

(G) The juridical position of women is improved.

Indicator: a quantitative or qualitative parameter which can be assessed in relation to a criterion; it describes in an objectively verifiable way features of the phenomenon involved.
(P) Land tenure and user rights are clear and agreed upon by pastoralists.

(F) Percentage of harvested area with significant soil compaction due to logging activities.

(G) Equity between men and women is firmly established in laws and regulations.

State, pressure and response indicators
A very useful classification of indicators used for environmental monitoring is between state, pressure and response indicators.

· State indicators reflect the condition of environmental functions, and have direct linkages with the environmental qualities to be monitored.

· Pressure indicators reflect (the change in) the level of stress or pressure by human activities, and have indirect linkages with environmental qualities to be monitored. They can be further classified into:

- direct environmental pressure indicators;

- indirect environmental pressure indicators;

- indicators in the field of politics, economics, social change, indirectly influencing environmental pressures.

· Response indicators reflect the response measures to environmental problems.

State, pressure and response indicators are basically linked to a cause-effect chain for a given situation or problem, which could be established using data generated by applying SEA. As indicated in section 2.1, the defined project objective relates to the choice of ‘the point of entry’ in the established cause-effect chain, upon which the choice of indicators should be based. Table 4 gives some examples of environmental state, pressure and response indicators, derived from the context of a typical agricultural and forestry project. Note that the state indicators have a more direct relationship with the phenomenon to be monitored, and are therefore more suitable for awareness raising, demonstration and educational purposes.

Table 4: Environmental state, pressure and response indicators and examples from a pastoral project (P) - see Fig. 2 and Table 1-, an agricultural (A) and a forestry project (F).
Type of environmental indicator
Example

State indicator
(P) Fodder biomass, proportion of palatable species, vegetation cover;

(A) Soil nutrient concentrations and rate of soil depletion;

(F) Forest cover, tree species composition, forest annual regrowth rate

Pressure indicator - direct

- indirect

- indirect: economics / social change / politics           
(P) Number of livestock per unit of area;

(A) Clearing of land for cropping;

(F) Exploitation rate of firewood.

(P) Meat exported from a certain region;

(A) Use of fertilisers, application of soil and water conservation measures;

(F) Intensity of firewood use, grazing pressure within forests.

(P) Poverty among pastoralists, use of bought supplementation feeds;

(A) Alternative sources of income, change in gender relations;

(F) Taxes on wood exports, use of alternative sources of energy.

Response indicator
(P) Destocking and emigration in case of rangeland degradation;

(A) Adoption rate of proposed contour bunding; rate of emigration;

(F) Number of private tree nurseries; adoption of improved wood stoves.

Defining different types of environmental indicators
In environmental monitoring, the term ‘indicator’ is generally used in a broad sense, including variables that are in fact factors directly determining the phenomenon to be measured. These variable should be referred to as parameters. Parameters have a direct relationship with the phenomenon. For instance, coming back to the example from the pastoral system, rangeland quality can be monitored by various parameters such as: pastureland plant species composition, the proportion of palatable plants, the proportion of perennial plants, nutritive value of plant species and their seasonal variation, erosion rates, etc. These are not indicators senso stricto. Examples of real indicators are the presence (or absence) of certain rangeland plant species that are very sensitive to grazing pressure or types of management, or the calving rate of cattle (being very sensitive to proper feeding). These real indicators represent the large phenomenon of rangeland quality, whereas many of the above mentioned parameters should be mentioned in order to be able to conclude upon rangeland quality. 


In this paper, the distinction between parameters and indicators will not be made. As is commonly done, the term ‘indicator’ will be applied in its broad sense. We will, however, focus on ‘real’ indicators (i.e. those corresponding to the theoretically correct meaning of the term as explained above). The use of ‘real’ indicators, if reliable and identified in the proper way, is highly efficient as it can replace measurement of many other indicators (‘parameters’). However, most indicators can only be used in a reliable way to characterise a wider phenomenon when used in combination with each other, to one aggregate indicator at a higher level. These will be referred to as ‘complex’ indicators. A third category of indicators are the ‘index’ indicators, which aggregate data from a number of indicators into one value. Examples of these 3 categories of indicators are given in Table 5, once again for the example of the pastoral system in the Sahel zone. 

There appears to be different opinions as regards the level of detail of any indicator. Aggregated indicators at a higher level of decision making are used for quick overviews (e.g. one indicator of rangeland quality), while indicators of a low level of aggregation (and a higher level of detail) are more useful for application at a local level (e.g. indicator for soil erosion or soil fertility). 

Table 5: Different categories of environmental indicators, with examples and comments.

Category of indicator with definition
Examples
Comments

‘Real’

A variable with a highly indicative value, representing a range of different variables associated with a certain phenomenon or process.
1. A certain plant species which is very sensitive to different levels of grazing intensity in a certain region; its presence or absence indicates rangeland condition.

2. The number of gold jewellery worn by pastoral women is an indicator for the wealth (or poverty) status of pastoralists; it can replace several surveys.
(1) if reliable it is highly efficient as it replaces many other measurements;

(2) however, generally highly (site) specific;

(3) often less reliable than is commonly assumed.

‘Complex’

Indicators that are only reliable when used in combination with other indicators, both quantitative and qualitative, for one overall qualitative assessment concerning a certain phenomenon or process.
1. To monitor rangeland condition, the required indicators are: (i) vegetation cover, (ii) species composition, and (iii) rainfall.

2. To monitor poverty status of pastoralists, the required indicators are: (i) number of cattle, (ii) trade activities, and (iii) bank accounts.
(1) the combination of data from several variables provides reliable insight;

(2) time required to collect many data;

(3) good insight required in the dynamics and underlying factors of the phenomenon.

‘Index’

By attributing variable weights to different data or indicator values and combining this in a mathematical way, one can obtain one indicator value that aggregates a lot of information into one value (generally referred to as an index).
A natural capital index (NCI) for a country has been defined as the product of RNA (remaining natural areas) times BDI (actual biodiversity divided by average biodiversity).
(1) aggregation of many data to one indicator for comparison to different situations;

(2) the underlying data should remain available;

(3) reliability is suggested while the index may be based on variable and unreliable data.

Other useful classifications of environmental indicators

1. Direct indicators refer to direct measurements of parameters that are associated with the phenomenon or process concerned (e.g. the measurement of livestock weight gains), while indirect or proxy indicators refer to variables indirectly associated with the phenomenon or process, usually through a cause-effect chain (e.g. meat sales in a certain region as an indicator of livestock productivity). Indirect or proxy indicators may be preferred for financial or technical reasons. The monitoring of impacts or context changes usually involves the use of indirect indicators. Obviously, direct indicators are related to state indicators, while indirect indicators are related to pressure and response indicators.

2. Quantitative indicators are expressed and assessed in terms of amount, numbers, volumes, percentages etc. Qualitative indicators are expressed as a situation, object, perception etc. and are assessed in terms of good/sufficient/bad or yes/no. Quantitative indicators are preferred to qualitative indicators, but for environmental qualities quantitative indicators may not be available or too unreliable.

3. Descriptive indicators reflect the actual situation only (in a certain region or of a certain population), while normative indicators include the comparison of this situation with a point of reference, which puts the value of the indicator in a certain perspective and allows a quality assessment (for instance, the comparison of actual cattle weight gains with potential weight gains based on theoretical models). The definition of the point of reference requires the definition of norms, standards or thresholds, which often involves decisions that have subjective elements (e.g. deciding upon potential weight gains in a certain region requires a subjective decision on the available level of technology).

As outlined above, indicators to monitor environmental qualities can be classified in several ways. These classifications can be super-imposed upon each other. In other words, an indicator can be a pressure indicator, of the ‘complex’ category, be indirect, quantitative and normative at the same time. Most combinations of these various types are possible (although some are more likely to occur than others). The most useful environmental indicators are ‘real’, direct, quantitative and normative. Both state and pressure indicators can be equally useful, the former are more reliable (if correctly identified), the latter can be used to predict changes.
2.5.4
Criteria to select indicators

While the choice of indicators is a matter of combining common sense, experience and knowledge of statistical data sources, certain criteria can be applied to select the best ones. Thus, ideally, indicators should be:

1. valid, so that they really relate to what they are supposed to indicate or measure, by:

· being theoretically well founded (scientific base);

· being sensitive to (human induced) changes in the situation being observed;

· having a wider significance than the actual situation (a value beyond the ‘face value’, representing a larger phenomenon, ‘real’ indicator);

· being sufficiently specific and reliable (in time as well as geographical scale).

2. clear in content, relatively simple and transparent (also for non-scientists), more understandable than general statistics;

3. known (available source of information) or technically measurable and verifiable (i.e. measurements by different persons will generate similar results);

4. cost effective in terms of the methods and time required to collect the data;

5. relevant to project or programme objectives.

2.6
Norms, reference points and baseline situations

A norm can be defined as the reference value of an indicator that is needed to make an objective comparison and quality assessment with a general validity, i.e. surpassing the context where the measurements are being taken. Norms can refer to the minimum value of an indicator that is considered necessary to attain, or a maximum value that can be attained anyhow (Figure 3). In the context of environmental monitoring, the minimum norm might refer to the value beyond which the quality being measured by the indicator will collapse, discontinue to be available or reach much lower levels. This can be referred to as the threshold value (for instance, the minimum area available for an animal species beyond which the population is not anymore viable - minimum viability area). The maximum norm refers to the maximum potential and/or desirable environmental quality for a given situation (for instance, forest cover before human interventions took place). The definition of both minimum and maximum norms is often difficult and subjective, because necessary (scientific) insights to set objective norms are missing. For instance, in the Netherlands the maximum norm (reference value) for biodiversity is set at pre-industrial times. 

A baseline situation refers to the situation at a certain moment, and can be used as a reference point to establish trends (e.g. as a result of project interventions). Sometimes the baseline situation is called a benchmark. In order to be able to assess whether the trend is due to project interventions or due to changes in the context that are beyond the influence of the project (‘autonomous development’), it is necessary to establish a control situation (i.e. a baseline situation that is not being influenced by project interventions, but only  by context factors). The comparison between the control and the project situation at the end of the project period allows an assessment of the project effects or impacts. It is always difficult to find control situations that are not different from the project situation.









2.7
Conclusions and difficulties of monitoring environmental qualities

Different types of monitoring systems

It has been explained that in this paper the focus is on monitoring environmental qualities and on environmental indicators. This is different from monitoring project performance. Environmental monitoring is first of all meant as a means of gaining insight into the dynamics of the project context, including possible project impacts, for purposes of adjusting activities and expected results of projects as part of a process approach. To avoid confusion in terminology, it is recommended to always mention what type of monitoring is meant, and what indicator refer to: e.g. an indicator for water quality, an indicator for project inputs, etc.

The two aspects of monitoring environmental qualities and monitoring project performance merge for projects and programmes with environmental objectives. As sustainable development, including environmental sustainability, is a goal within the SNV policy, the linkages between environmental indicators and performance indicators should be there for every project. Hopefully, the focus of this paper on monitoring environmental qualities in relation to development objectives of projects and programmes has been made more clear now.

As regards project performance indicators, it is difficult to make a distinction between project impacts, reactions and context changes, particularly when dealing with long-term environmental impacts. One can hardly ever be sure whether the ‘impacts’ are due to the project interventions, or whether these are due to other factors (autonomous changes)
. In the following, we will refer to ‘impacts’, disregarding whether in fact we are really dealing with impacts, reactions or context changes in relation to project interventions. It is important to know if there are relevant changes in environmental qualities (for necessary project adjustments); it is less important to know whether these are caused by the project interventions or not.
The indicators that can be used to monitor environmental qualities can be classified in several ways, as outlined above. The most useful environmental indicators are ‘real’, direct, quantitative and normative. Both state and pressure indicators can be useful.
General difficulties of monitoring

While most projects monitor and evaluate their activities using input and output indicators, there appears to be a gap between the perceived and the actual practices of monitoring socio-economic and environmental impacts. While the expected positive impacts are being monitored in some cases, there is no attention for detecting possible negative impacts or context changes. Although the latter is quite difficult, an early warning or monitoring system could be set in place that focuses on key determinants related to project assumptions and risks (as will be elaborated in the next chapter).

General constraints for monitoring were mentioned as follows (FAO, 1985; Eckman, 1996):

· limited time available to do a good job;

· limited resources available for monitoring;

· absence / lack of practical, hands-on materials about how to establish a monitoring system, particularly one that captures negative impacts;

· negative impacts missing in log-frame.

Specific difficulties of monitoring environmental qualities

1. Shortage of data. By far the main difficulty is related to the fact that environmental attention is of relatively recent date, particularly in developing countries. As a result, statistical data are often scarce and unreliable, so that projects have to collect most of their data on environmental issues by themselves. 

2. Time aspects. Many environmental qualities show great variation in time, both within a year (seasonal variation) and between years, as well as great variation in space (at a small scale). This makes it difficult to define a reference situation, to make comparisons or establish trends (e.g. seasonal and local variation in groundwater levels, soil conditions, plant production, etc.). Long term changes of environmental qualities as a result of human impacts (possibly associated with the project) are often slow. Detecting and predicting long-term changes of environmental qualities would require monitoring of changes in underlying environmental regulation functions. Using pressure and response indicators to predict such changes is generally more applicable.

3. Scale aspects. Changes in environmental qualities due to project impacts often extend far beyond the project area. There is a need to monitor both within and beyond the project area. But the question remains how far, and what would be a reliable coverage?

4. Normative aspects. Establishing norms and thresholds as reference points for environmental qualities is difficult, due to uncertainties and variability of empirical data, and variable perceptions of desirable environmental qualities by various actors involved.

The latter 3 difficulties were or still are also applicable to monitoring of social and economic qualities (e.g. problem of monitoring household incomes, different norms on health and safety, defining and monitoring food security, participation, empowerment etc.).

3.
GUIDELINES FOR A MONITORING SYSTEM WITH INDICATORS FOR ENVIRONMENTAL QUALITY

3.1
Introduction

In this chapter, background and guidelines are given to help establish a monitoring system for measuring environmental qualities in relation to development objectives of projects, programmes and country plans. Basically, in this Chapter steps 1 to 6 indicated in section 2.4 will be elaborated, and can be characterised by the following Environmental Monitoring (EM) steps:

EM step 1: context analysis and developing a log-frame - the backbone of any monitoring system

EM step 2: definition of the type of information required - WHY monitoring environmental qualities?

EM step 3: determining the indicators and the reference situation - WHAT to monitor? 

EM step 4: definition of the information flow - HOW to monitor?

EM step 5: definition of responsibilities, required means and costs - WHO is responsible for the monitoring? 

EM step 6: analysis of data.

These steps should be implemented in early phases of the planning cycle (identification or project design), as the design will have consequences in terms of means, staffing etc., and a baseline survey will have to be carried out in an early phase of the intervention. Note that steps 3, 4 and 5 are closely related and could be combined.

In the following, three categories of projects
 are distinguished:

1. projects with specific environmental goals or objectives (e.g. a project aimed at developing a management plan for a buffer zone around a national park);

2. projects without specific environmental goals or objectives, but with obvious relations with environmental issues in terms of dependencies, influences and/or impacts (e.g. most integrated development projects with no or limited specific environmental attention);

3. projects as above, but without any or only indirect relations with environmental issues (e.g. an education support programme, support to an election campaign, ....)
.

In the following steps, the focus will be on projects of the first two categories, and on monitoring of environmental qualities, particularly potential project impacts (including reactions and context changes!), both positive and negative. Throughout the steps, examples are given from one case study, similar to Chapter 2 (see Figure 2 and adjoining text).

3.2
Environmental monitoring step 1: Context analysis and developing a log-frame


Main Objective
Inputs
Tools
Outputs


Identification of relevant key issues of project context, for definition of core problem and log-frame of projects
Data sets and sources of information on relevant social, environmental and economic domains of sustainable development
Context analysis tools including: Strategic Environmental Analysis, Environmental profiles, Poverty analysis,

Gender analysis, Market analysis or Integrated analysis.

OOPP (ZOPP)and other planning methodologies.
Insight in project context;

Core problem(s) in project area;

Key underlying factors and actors of problems and opportunities;

Win-win options;

Log-frame of project

Summary

This step can be considered as developing the backbone of the monitoring system. Firstly, it involves gaining insight into the complex project context, more specifically the main cause-effect issues. Secondly are identified priority issues from the three domains of sustainable development, and the definition of a core problem and project objective with consistent log-frame. The key issues will appear at different places in the log-frame, depending upon the choice of the main objective. At a later stage indicators will be associated with these issues, including those to measure potentially negative (environmental) impacts. The analysis of (environmental) impacts should go beyond the project area and the project duration (e.g. programme level).
Guidelines
Project identification requires clarification of the context in terms of the relations between the environment and human society, and elaboration of relevant cause-effect chains. SEA is a useful tool for this purpose (section 2.2); the contribution of a SEA to the log-frame of a project was illustrated in Table 1. SEA steps 1-5 generate insights that allow identification of the core problem in a more or less objective way, and with consideration and integration of relevant environmental issues, both short- and long-term. SEA steps 6-9 identify the key underlying factors of the core problem and identified opportunities. The inter-relations between environmental, social and economic issues constitute the guiding principles of this analysis, which ultimately leads to the formulation of the project. Underlying factors can be killing assumptions or constitute assumptions of the project. By matching underlying factors of problems with opportunities win-win options can be designed. On the basis of that one can formulate a development strategy and action plan, and objectives of specific programmes and projects that focus on selected sectors, themes or areas.


Subsequently, using OOPP (ZOPP) tools the log-frame elements of expected results, corresponding activities, assumptions etc. can be formulated for specific projects.

The importance and relevance of environmental issues depends upon the project category (see previous page). For projects of category 1, relevant environmental issues appear in the log-frame at the level of the goal(s) and/or objective(s). These objectives are worked out into concrete expected results and activities. Positive impacts normally feature as part of the objective(s) or goal(s), to be achieved in the medium and long term, but negative impacts are difficult to indicate in the log-frame. In the project context, environmental factors that are important in determining whether the objectives can be reached are mentioned as important (or even killing) assumptions.


For projects of category 2, environmental issues can be part of the goal(s) or objective(s). In that case, these (sub-)objectives are worked out (as concrete results and activities), which often is not done
. Where environmental issues do not feature in goal(s) or objective(s), they are worked out as assumptions and conditions, referring to the environmental context or impacts resulting from the project activities. For projects of category 3 there are no such relations.

Potentially negative environmental impacts of planned activities must be identified at this stage. It is not the intention (nor is it possible) to identify all potentially negative (environmental) impacts, because some might be unpredictable or unknown, while from an efficiency point of view only the most important ones should be monitored. Close contacts with communities inside and outside the project area could be part of an ‘early warning system’ which can contribute to avoid negative impacts, including those that could not be predicted (see EM step 4).


For a given project design
, a relevant procedure to identify the most important negative impacts would start by a brainstorming session to list all potentially negative environmental impacts (a long list). A short list can be obtained by using as criteria the potential negative impacts of such environmental changes on socio-economic development (final objectives
) of: (i) the target group(s) and other social groups (stakeholders) in the project area, (ii) social groups outside the this area, (iii) future generations, and (iv) biodiversity (in analogy with the trend-impact matrix of SEA step 3). Applying SEA is helpful to generate the information to make such an assessment. Examples for the case study situation are presented together with relevant indicators in Table 9 (EM step 3).


There are often linkages between negative impacts on environmental and on socio-economic criteria, which in most cases is conflicting with the project objectives. This is most likely where environmental degradation affects the target group(s) whose livelihoods depend upon the environmental qualities in their immediate surroundings (for instance, promotion of more livestock without accompanying measures to avoid over-grazing). In many cases, negative environmental impacts are likely to affect future generations or communities outside the project area. Considering SNV’s adherence to sustainable development principles, it is imperative that such potentially negative (environmental and socio-economic) impacts are identified and monitored. The results should be considered during evaluation, particularly at programme and country policy level (see next EM step).

For projects without important environmental objectives (categories 2 and 3) environmental factors might be important project assumptions, but are often omitted.  For instance, important assumptions for a rural development project could be (1) the absence of severe drought periods or pest outbreaks, (2) the absence of volcano eruptions, or (3) the fact that land degradation is reversible. The first two assumptions should be based on a realistic risk assessment before the project is formulated (using available statistical data, as far as available), the third assumption could lead to specific attention during the project to monitor certain indicators on degradation thresholds.

Figure 4 presents a cause-effect chain for the case study. It is based on an extensive data base for all relevant issues involved, but attempts to summarise the relationships between the main issues only. The circle emphasises the continuity of the process. The project objective could be associated with different issues in this cause-effect chain. In the example of Figure 4, possible project objective are: improved land tenure policy for pastoral areas, stabilised population pressure, reduced grazing pressure, improved rangeland quality, improved livestock productivity, improved pastoralist livelihood. The choice of the project objective determines the position of the other elements of the log-frame (in a problem-tree presentation, the core problem or main objective generally is the central issue, with causes and impacts derived from that). Figure 2 and Box 1 in the previous chapter are based upon one such a choice from this example. Based on the relations as indicated in the cause-effect chain, relevant environmental issues are part of the project objectives (category 1) or feature as assumptions in the log-frame (category 2). These insights will be helpful to identify potential (environmental) impacts, both positive and negative. These are essential starting points to define relevant environmental indicators to be monitored.





3.3
Environmental monitoring step 2: Definition of monitoring objectives


Main Objective
Inputs
Tools
Outputs


Definition of the data and information to be collected by monitoring, at different levels, and based upon management purposes
PP goal(s) and objective(s), with log-frame;

Key environmental issues, in terms of potential positive or negative impacts (including context factors).
Internal management process;

Relations between plans, programmes and projects;

Strategic planning process.
Specific objectives of monitoring environmental qualities at different levels;

Defined objectives of environmental monitoring for management process at project, programme  or country policy level.

Summary

This step is necessary to define the objectives of the monitoring system (WHY monitoring environmental qualities?), in relation to the management objectives of projects, programmes and country policy plans. Who needs information, for what purpose, of what kind, and how often? Monitoring relevant environmental impacts covers a wide spatial scale and long time periods. This is one major reason to conclude that monitoring environmental qualities is most relevant at programme level. Collecting relevant data can be matched with management objectives of individual projects, particularly those with specific environmental objectives (category 1). Data from local levels will be aggregated for use at higher decision-making levels. In addition, projects may monitor environmental qualities for objectives of monitoring results and assumptions, as well as ‘soft’ objectives such as community participation and awareness raising.
Guidelines

For SNV, a country policy plan normally consists of a number of programmes, spread over  product groups
. Each programme may consist of a number of projects or individual inputs of development assistants. Programmes and policy plans cover larger areas and normally extend over a longer time span than projects. Programmes usually deal with a set of activities focused at a certain geographical scale (regions or Districts mainly) or focused at a certain sector (e.g. gender, sustainable agriculture, income generation....). The objectives for monitoring changes in environmental qualities vary according to these three policy levels, as is elaborated here-under. 

At project level, project performance indicators are monitored primarily for short-term decisions of adjusting the inputs and the management process to reach specific results (monitoring of project inputs, process and results, and possibly effects). For projects of category 1, (some) results are focused at environmental qualities, and the need to monitor such changes is obvious. Apart from those related to project results, there may be need to monitor other relevant environmental (and socio-economic) qualities (monitoring of project impacts and context changes). Here, the term ‘relevant’ relates to the existence of important relationships with the project context in terms of assumptions or expected negative impacts (see EM step 1). Such changes can be expected at medium- or long-term mainly. In addition to these ‘hard’ objectives, there may be ‘soft’ objectives to monitor environmental qualities at project level. Examples are: awareness raising, creating insight and understanding of ecological processes, enhanced participation by target groups, education and demonstration purposes, training. Monitoring of environmental qualities can greatly contribute to such objectives, even if the ‘hard’ results are not required in the first place. 

There is particular need to monitor environmental qualities at programme level, for the following reasons: 

1. since environmental impacts often extend beyond the spatial scale and time horizon of individual projects, there is need to assess environmental impacts beyond the actual project area, and to assess changes in environmental qualities during a certain period following project termination;

2. in order to be able to make any useful predictions on changes in environmental qualities, a useful set of pressure indicators will have to be monitored; such data are generally found at regional and/or national levels; such predictions will form the basis for defining necessary medium-term adjustments to meet SNV’s long term goal of sustainable regional development;

3. realistic assessments of changes in environmental qualities require insight in a combination of environmental indicators, from local, regional and national levels, and the programme level seems to be most indicated to aggregate and summarise such data;

4. it is convenient if the spatial scale of monitoring environmental impacts corresponds to the level at which a SEA has been carried out, which so far has proven to be most useful at a regional (District) scale, since the data generated by a SEA will be very helpful in setting up a good monitoring system.

At the national (country policy) level, the objectives to monitor environmental qualities is mainly to evaluate results to the long-term objectives, and to make the necessary adjustments when planning and formulating another country policy plan. There might also be a need to monitor and evaluate the impacts of the total SNV set of activities on environmental qualities at a national scale, for donor coordination purposes, to inform partners and national authorities, and to set out long-term policies (see also SNV, 1994 for such details as regards project performance monitoring).

Figure 5 illustrates the usual hierarchy between projects, programmes and country policy plans, in relation to the planning, monitoring and evaluation (PM&E) cycle. For monitoring objectives set at programme and country level, projects will contribute to generate some necessary data by monitoring specific indicators at local level mainly. These data are aggregated to serve the PM&E objectives at higher levels. The projects to provide such primary data from local levels will logically be those with specific environmental objectives (category 1) or with direct linkages to environmental issues (category 2). In addition, the programme level will be responsible to collect relevant monitoring data from regional and national levels. Here, maximum use is made of the available services of partner organisations or other sources of information (see EM step 4). Both at programme and national policy level, the various data and indicator values can be aggregated to one or a few indices, to serve their respective objectives.

For objectives of obtaining quick overviews (usually at country policy or programme level)  aggregated indicators at a higher level are most useful (e.g. one indicator of rangeland quality), while indicators of a low level of aggregation are more useful for application at a local (project) level. The latter can serve to develop the former.
















Table 6 illustrates the elements of this step for the case study: the project fits into a larger programme, which fits into priorities at country policy level. The relevance of monitoring environmental qualities and the actual monitoring process vary according to the policy level. 

Table 6: Case study example of environmental monitoring issues and relationship with PM&E cycle at different policy levels (arrows indicate the process of aggregating data from lower levels to one indicator or index at a higher level).

Project, programme or policy plan involved
Relevance of environmental monitoring for management process
Relevant environmental indicators to be monitored

Project to improve livestock productivity through more sustainable rangeland management in (part of) region X (see figure 2)
Monitoring of results and assumptions, for adjustments of project design and evaluation whether assumptions are still valid; ‘soft’ objectives of generating insight and education among local communities
- rangeland quality in region X;

- animal pressure on rangelands; 

- adoption of improved rangeland management practices;

- encroachment of pastoral lands by land clearing

Programme to support the decentralisation process in Region X, with an emphasis on improving livelihoods of pastoralists
Monitoring of impacts, for evaluation whether support to the decentralisation process is justified (assumptions are still acceptable) and whether projects to improve livelihoods of pastoralists are still relevant 
- aggregated data on relationship between available grazing lands and pressures on these resources;

- income situations of different groups of pastoralists, including gender distinctions;

- impacts of mining activities in region X, with consequences for pastoral sector and water quality *).

Country policy plan with a focus on the pastoral sector in terms of economic development and integration into decision making processes
Monitoring of context changes, for evaluation of the potentials to support the pastoral sector in an effective way, and potentials for sustainable development.
- aggregated data on income situation of pastoralists, and their dependency on the use of pastoral resources;

- change in legislation concerning land tenure in pastoral areas *);

- index for general environmental status in the country *).

*) Data or information obtained from other sources than the projects or programmes itself.

3.4
Environmental monitoring step 3: Determining the indicators and the reference 
situation 


Main Objective
Inputs
Tools
Outputs


Identification of useful indicators to monitor environmental qualities in relation to the set objectives
Context analyses and log-frame of projects;

Checklists of environ-mental indicators;

List of potential environmental impacts;

Available norms and standards for indicators
Definition of different types of indicators;

Criteria for indicators
Short list of relevant environmental indicators to be monitored;

Overview of available data on norms, standards and thresholds of indicators;

Defined reference situation.

Summary

The selection of the indicators deals with the question: WHAT to monitor? This step requires good insight in human society-environment dynamics, and some experience with environmental monitoring and indicators would be desirable. A range of environmental indicators can be used, and many checklists are available (see Appendices). However, the main art is to develop a short list of the most relevant indicators that meet criteria of effectiveness and efficiency. The choice of indicators is also an iterative process; indicators chosen might be replaced in the future.
Guidelines

To meet the defined objectives for monitoring environmental qualities at different policy levels, it is most relevant to monitor the (environmental) impacts and context changes in relation to the development objectives of projects and programmes. Thus, in terms of project performance indicators we are preferably dealing with impact, response and context indicators (the distinction between these categories is difficult, as has been explained in section 2.7). An environmental quality refers to the state and condition of an environmental function that is of use for human society, i.e. to provide goods and services to human society in a desirable and sustainable way. The environmental functions that are relevant have been determined in EM step 1, together with the current trends, underlying causes and impacts, as part of the context analysis that has lead to the planning of specific projects, programmes and plans. Preferably, this has been done by using data and insights generated by application of a SEA. The current state of the environmental qualities, the pressures exerted on them and/or the responses to such pressures can be influenced by projects (as impacts) or can be important context factors influencing the project (and its assumptions), and are therefore most relevant to monitor.
Indicators to measure environmental qualities are preferably direct, quantitative and normative (section 2.5.3). Per definition state indicators are most directly associated with the environmental qualities to be monitored (Table 3), and it would be most efficient to use ‘real’ indicators, if available (Table 4). State indicators can be used to directly measure the current quality of each environmental function, and the change in time of the value of the state indicators is used to assess trends. However, there are some advantages in using pressure and response indicators, as will be explained using the case study example illustrated in Figure 6.




The following observations can be made using the examples from Figure 6.

1. Direct state indicators refer to environmental qualities, of which data are often scarce. Moreover, available data on state indicators are often poorly defined or unreliable (mainly due to difficulties in measuring them and in defining thresholds, e.g. soil organic matter contents, erosion rates, etc.). Pressure and response indicators often refer to socio-economic variables, of which data are often more reliable and available at regional and/or national levels.

2. Direct state indicators are often costly to measure (e.g. soil water retention capacity, fodder production levels, requiring costly material, statistical methods, complex scientific insights and/or frequent measurements). Most ideal to use are ‘real’ state indicators (e.g. indicator species), often identified through ‘local’ knowledge. There are experiences showing that such local knowledge can replace costly measurements to a considerable extent (see Appendices). Due to their direct relationship with the phenomenon to be monitored, state indicators that can be easily measured or observed have a highly practical value. Therefore, these indicators are useful for ‘soft’ project objectives of training, awareness raising, participation etc. However, such indicators are frequently qualitative and less reliable than generally assumed and/or they are highly site specific (so only useful at a specific locality). The use of pressure and response indicators requires knowledge and insight in the underlying cause-effect chain, which might surpass the capacities of local communities. Their practical value is therefore limited.

3. Instead of using direct state indicators, indirect state indicators are generally more easy to measure. Indirect state indicators usually refer to production levels of useful products or services for human society (in this case livestock products). In most cases these are ‘complex’ indicators (no unilateral relation with the environmental functions), as the values are also influenced by human management (in this case, apart from fodder production, the livestock management practices being applied also affect livestock productivity, e.g. whether supplementary feeding is supplied or not). Unless such human management does not change, or is relatively unimportant in influencing the indicator value, the indirect state indicator can only be appropriately used in combination with indicators that measure changes in human management practices (e.g. amount of supplementary feeding being supplied).

4. When using state indicators the expected future state can be estimated by the extrapolation of current trends. However, in that case a major assumption is that no changes in the direction or intensity of trends will occur in the mean time, for instance as a result of development interventions (activities of projects). This assumption is often not justified. Pressure indicators can be better used to predict future changes because they are related to underlying pressures causing changes in environmental qualities, a process that in many cases takes a long time.

5. As one moves further away from the actual environmental phenomenon (quality) to be monitored, both response and pressure indicators become less useful and reliable and more ‘complex’, i.e. are only useful in combination with other indicators. Human responses to changes in environmental qualities are in most cases determined by a complex of factors, and underlying causes always involve complex dynamics that are difficult to unravel. On the other hand, data on indirect pressure and response indicators might be easy to find. Note that while indirect pressure indicators can have a highly predictive value (as they are associated with the fundamental causes of changes in the environmental quality to be monitored), measuring indirect response indicators has no such predictive value.

6. Particularly useful are so-called per capita indicators or per area indicators, for instance milk production per cow (as an indirect indicator for the environmental production function ‘supply of fodder’) and the number of livestock per area or per capita (as a direct pressure indicator exerted on this environmental function). A set of per capita indicators can provide a good insight, especially using statistical data indicating trends, such as population growth, migration patterns or the rate of urban expansion. 

7. Activities of project category 1 directly target changes in environmental qualities; activities of project category 2 mainly affect environmental qualities through changes in underlying factors (pressures); for activities of project category 3 the relationships are even more indirect or non-existent. Thus, in order to match with management objectives, projects of category 1 would focus at monitoring state indicators, while projects of categories 2 and 3 at pressure and response indicators.

8. Not all issues can be monitored by quantitative indicators. Examples are the initiatives taken on local rangeland management, and the adjustments of land tenure regulations. Rather than trying to squeeze such complex subjects into concrete indicators, descriptive indicators might be sufficient to indicate the direction of change.

There are no simple tools to identify relevant indicators. Use should be made of logical reasoning as outlined above and based on a good situation analysis (e.g. using SEA), as well as checklists, expert and local knowledge and information. Finding relevant pressure and response indicators requires good insights as illustrated by cause-effect chains for specific sectors or problems. One way of facilitating the identification of useful indicators is to use the principle -> criterion -> indicator concept (section 2.5.3; Table 3). It can be applied in a participatory way in a (mini-) workshop setting. Based on agreed priority principles and criteria, the selection of indicators would require insight in the cause-effect chains as elaborated in this section. Cause-effect chains can be elaborated in a participatory way using guidelines from SEA (SEA step 1-3).

Based on a ‘long list’ of useful indicators, the ultimate selection of the ‘short list’ of indicators depends upon a number of practical criteria. The matrix in Figure 7 gives an example of evaluating the long list of indicators against criteria (for definitions see section 2.5.4) to select the short list of indicators (characterised by the highest scores). Attributing scores as indicated in this matrix is a fairly subjective exercise. It should therefore be carried out by a team of persons with different backgrounds and interests: science, project management, government and local communities should be represented. Certain criteria might be given more weight than others (e.g. higher weight to cost effectiveness in case of a limited budget), or might be considered as conditions (e.g. if an indicator is not measurable it should be rejected). Box 2 lists a number of indicators that should be considered as insufficient for various reasons. A practical criterion is the availability of data from existing data sources, and compliance to available national and international sets of indicators (see next EM step 4). Using local knowledge to find indicators may save time and resources in the monitoring system, and complies with ‘soft’ project objectives. In most cases, using ‘local’ indicators in combination with scientific measurements is desirable in terms of effectiveness and efficiency.

Figure 7: Matrix to evaluate a long list of selected indicators (on vertical axis) against criteria for indicators in a monitoring system (defined in section 2.5.4), using as examples indicators listed in Figure 6. Scorings rate from ‘-’ (inappropriate) to ‘o’ (doubtful) and ‘+’ (appropriate).

criteria (
indicator (
sound scientific base
sensitive to changes
wider sig-nificance
sufficient-ly specific
relevant to projects
clear and simple
known or /and mea-surable
cost effective
score

soil organic matter contents
0
0
0
0
-
0
0
0
-1

fodder production levels
0
+
0
-
+
+
-
-
0

presence of indicator plants
-
+
+
0
-
+
0
0
+1

birth rate of calves
0
+
+
0
+
+
+
0
+5

milk production per cow
0
+
0
0
+
+
+
+
+5

pastoralist incomes
-
0
0
-
+
+
-
0
-1

number of social conflicts
0
0
+
0
+
-
-
0
0

proportion of stabled ruminants
0
0
+
+
+
0
0
0
+3

change in land tenure policy
0
0
+
-
+
0
+
+
+3

population density
0
0
0
0
+
+
+
0
+3

land use coverage using GIS
+
+
+
0
+
-
+
-
+3

livestock per unit area
+
+
0
+
+
0
0
0
+4

Box 2: Indicators with insufficiencies, for various reasons.

number of workshops held
doesn’t say anything about the quality of the workshop, whether the workshop goals have been achieved, whether participation was good etc.

rate of soil erosion
too general, should be desegregated into practical and measurable indicators.

number of protected areas
doesn’t say anything on what ‘protection’ implies and leads to.

soil nitrogen concentration
too variable and only useful in combination with several other indicators

sustainable yield level
too vague: what does it imply? how can it be observed?

proper waste management applied
what is ‘proper’, should be defined more specifically, if possible quantitatively

household incomes
too variable, requires many observations and checks to be reliable.

degree of participation
how do we measure participation, better to use indicators that tell you something about the impacts of participation.

forest cover
requires specifications as regards the type of forest, its condition / quality etc.

livestock productivity
requires specifications of animal types, seasons, management practices etc., better to use one ‘real’ indicator such as calving rate of cattle.

environmental issues integrated in project design


too vague, how can one judge whether this has been done, what are the more immediate indicators

environmental expertise available
again too vague, how does one judge whether such expertise is sufficient (quality aspects)

3.5
Environmental monitoring step 4: Definition of the information flow

Main Objective
Inputs
Tools
Outputs


Definition of the information sources, strategy of primary data collection, and information flow.
Defined objectives of monitoring environmental qualities at various levels;

Set of well defined and relevant indicators.


Use of statistical, formal and informal secondary data sources;

Detailed case studies;

Local knowledge systems;

Base-line surveys;

Definition of reference situations (controls).
Defined secondary data sources;

Defined strategy for primary data collection and actors involved;

Process of information flow.

Summary

This step deals with the question: HOW to monitor the indicators as have been identified (EM step 3), and which comply to defined management objectives at different policy levels (EM step 2)? This requires insight in the available data sources in the first place. Secondly, a strategy should be elaborated defining how the required data will be collected, at what frequency, and at which localities. The available funds and expertise are a major condition in deciding how to monitor. In most cases a balance should be found between using aggregated data that are not specific but readily available, and desegregated data that are more specific but costly to collect. Where possible, a reference situation, norms or standards are defined to give an objective assessment of indicator values. The distinction with the following step is not easy to make, as the actors involved (who is responsible) also determines the outcome of this step.
Guidelines
The outcome of EM steps 4 and 5 refers to what in ‘log-frame jargon’ is referred to as ‘the means of verification’ (Figure 2), with the approach elaborated in this step, and the parties involved in the next step. Major sources of data and information can be classified as follows:

· secondary data sources: official statistics, formal data records (e.g. of government institutes), informal data records (e.g. clinics, markets, farmer associations...) 

· primary data sources: data from aerial photographs or GIS images, field surveys and measurements, interviews and indigenous knowledge.

The first guiding principle for this step is to minimise own collection of primary data and to make maximum use of available secondary data sources, from an efficiency point of view. Therefore, first of all statistical, formal and informal secondary data sources have to be explored for possible use according to the objectives and indicators defined in the previous EM steps. In any country, typical sources of statistical and formal data are:

1. The National Statistical Office (population census, agricultural census, country-wide surveys, socio-economic data mainly).

2. The Central Planning Agency (usually not responsible for collecting data but aware of relevant information sources).

3. Sectoral Ministries (e.g. Agriculture, Forestry, Fisheries..), the Environmental Protection Agency (usually young institutions with few funds to collect primary data).

4. Universities.

5. Other projects in the same region.

Rapid developments are taking place and an increasing number of institutions have set up an environmental monitoring system. In the appendices some relevant checklists are presented of indicators often being collected at a national scale at an annual basis. These monitoring systems tend to be based upon Western priorities mainly (e.g. selection of indicators) and are managed by western institutions. Relevant recent data sources are:

· World Resources Institute (1996): World Resources, Guide to the Global Environment 1996-1997, Oxford University Press, New York.

· World Bank (1995): World Bank Indicators (on CD ROM), Washington DC.

· UNDP (1996): Human Development Report 1996, Oxford University Press, New York.

· FAO (1995): FAO Stat. PC, Computerised Information Series, FAO, Rome.

· UNCSD (1996): Indicators of Sustainable Development Framework and Methodologies, UN, New York.

In spite of the apparent wealth of secondary data, in practice it may not be useful for objectives of SNV programmes and projects because:

· the available data cannot be desegregated to desirable scales to meet the defined objectives of programmes and projects: most data are (national) averages without specifications for geographical regions, gender groups, or socio-economic groups (e.g. landless, poor, etc.);

· data are unreliable (e.g. acreage of tree plantations, if these are not based on tree survival but on seedlings leaving nurseries), biased (e.g. agricultural yields, if these are based on yields of the most nearby villages or most successful farmers), or useless (e.g. erosion hazards, due to lack of defining different categories of erosion intensity);

· the data are old and recent data are lacking (time perspective);

· the definitions and categories of available data are not consistent with the defined objectives (e.g. population data do not specify ethnical groups).

Once it has been concluded that secondary data sources are not available for certain objectives or indicators of the proposed monitoring system, it might be wise to reconsider the earlier plans, as these might be unduly ambitious in the light of available resources and difficulties in data collection. 

The second guiding principle for this step refers to the fact that primary data collection should be preferably done in such way, through appropriate agencies and/or participants, that it contributes to mutual learning, institutional capacity building, training, awareness raising etc. Besides being a tool for planning, monitoring is a process which, when carried out in a participatory manner, can contribute to build up common understanding and information exchange. This does not only refer to local levels, but also to institutional capacity building and training at higher levels (e.g. District authorities). This is issue is further elaborated in the next step, when deciding who will be involved in collecting primary data.

In defining how to collect primary data for specific purposes, the following are important considerations.

1. In developing countries, while the responsible agencies are in place and the monitoring system is well defined, lack of funds is generally the major cause for lack of more specific data. A little support might be sufficient for successful collaboration on specific issues. There may also be data sources that can be made to serve monitoring purposes with only marginal adjustments or further inputs. Examples are records at local dispensaries, private nurseries, local banks, traders of agricultural inputs, etc.. In view of the great variability in development between regions in most developing countries (and the relative backward stage of areas where SNV tends to focus upon), such local information sources are often more useful than national averages.

2. Making use of traditional knowledge to obtain reliable quantitative data for a monitoring system is not easy, but qualitative information can usually be obtained fairly easy. It requires ‘translation’ of the traditional value systems into concrete values and indicators being used. For instance, ask a pastoralist about current rangeland quality and what makes him think and decide so, will reveal commonly used indicators. A critical selection should be made of useful ones.

3. Useful tools and approaches for primary data collection are briefly elaborated here-under
.

· Rapid observations by a small team of professionally trained observers with local ‘experts’. This can generate qualitative information on a number of key indicators. Examples from the case study are: rangeland condition, livestock condition and productivity, food security and poverty among pastoral groups, perceptions and attitudes towards innovations.

· For quantitative data sample surveys and measurements are required. Here, a balance should be found between reliability and available time and budget. In most cases it is better to make a few in-depth investigations than to cover large areas or number of households with few details. It is often difficult to obtain data with statistical reliability, certainly under conditions of great ecological and socio-economic variability such as prevail in many resource-poor environments where SNV is working. 

· Measurements along transects is one way of obtaining quantitative data. From the case study examples of indicators to be measured by transects are: judgements on rangeland condition along transects, measurements of vegetation cover along transects, fodder availability along transects. Particular attention should be given to variability due to seasonality.

· Sampling is useful for monitoring of environmental as well as measuring socio-economic issues. Sample size can be kept to a minimum by stratified random sampling or sequential sampling
. From the case study examples of indicators to be measured by sampling are: presence of indicator species, livestock condition, household incomes, food security, livestock numbers. Alternatively, permanent blocks or socio-economic units can be used for monitoring
.

· Depending on the size of the group and the sensitivity of issues involved, available methods to monitor socio-economic indicators vary from detailed, open-ended questions and probes, to set questionnaires. Particular attention should be given to variability of socio-economic indicators by income / wealth status and gender. Interviewing key respondents might be useful (and efficient) but bears risks of not being representative.

· To obtain quantitative data on spatial coverage within large areas, the use of available aerial photographs, satellite images and GIS information is highly recommended. However, the use of such means without ground truth information is not useful. Examples from the case study are: encroachment of croplands, proportion of degraded rangelands.

· In-depth case studies are required where project activities have an innovative and experimental character. In that case, the monitoring can be focused at a small area or household sample.

· Apart from the method of data and information collection, the frequency of data collection is major variable. Often a balance should be found between frequency (for reliable trend lines) and level of detail. Such decisions depend upon the management objectives of monitoring (EM step 2). However,, frequency also depends upon some ecological criteria, such as the life cycle of plants and animals that are being exploited (e.g. rare animals and plants should be monitored at least once every 5 years to avoid over-exploitation beyond survival thresholds.

4. While Figure 6 reflects the key issues of the existing situation, unexpected changes and negative environmental and socio-economic impacts might occur. These can be considered as unexpected risks for the project. It is obviously impossible to monitor such issues as these are unknown. Brainstorming can help to identify some potential negative impacts (EM step 1). Identified issues can be subject of an early warning system, whereby close contacts with communities and/or persons inside and outside the project area is of major importance. Table 8 gives examples for the case study. It shows that in many cases ‘early warning’ involves perception analysis mainly.

Table 8:  Potential negative impacts of the case study project, and associated indicators.

Possible negative impact
Indicators in early warning system

Increased incomes by pastoralists are used to buy more cattle, increase stocking densities, causing more rangeland degradation.
Monitoring of expenditures by pastoralists, particularly of the most wealthy ones.

Empowerment of pastoralists is not accepted by agriculturalists in the region, causing conflicts, leading to pastoralists not respecting farmers croplands , forest plantations etc.
Monitoring of perceptions within both user categories.

Pastoralists benefiting from off-farm employment opportunities created by the project are not interested to invest in better rangeland management, leading to emigration and reduced interests.
Monitoring of perceptions among most successful pastoralists

Land rehabilitation techniques are not appropriate and do not lead to vegetation regrowth, but instead cause greater erosion.
Detailed case study to test out the technique and monitor erosion rates and vegetation regrowth.

5. The changes (trends) in the values of the selected indicators will show whether an improvement or deterioration is taking place. However, this will not allow one to conclude whether the situation is good or bad in an objective way. For instance, although increasing vegetation cover in a severely degraded area might be a positive trend, the environmental condition of this area might be worse than a comparable area where a downward trend is perceived starting from a dense vegetation cover. In order to be able to make a more objective assessment of indicator values and trends, a (minimum or maximum) reference situation, norms or standards are defined where possible (section 2.6).



Norms and reference situations are difficult to define for most developing countries. A reference situation can be defined by making a comparison with the past situation (comparison in time), for instance the rangeland condition when livestock densities were much lower. However, in most cases there are few historical data that allow identification of a reference situation. Historical trends expressed in a qualitative way by local communities should be critically used (“in the past it used to rain more”), preferably in combination with objective quantitative indicators (e.g. rainfall statistics). Alternatively, a reference situation could also be defined by identifying an area with similar physical conditions but better environmental qualities (spatial comparison), for instance a nearby region where livestock densities are much lower. However, such comparisons are difficult because in most cases many variables are involved. Identified reference situation, norms or standards are preferably based upon the combination of outsider (expert) knowledge and/or insider (local) knowledge.


Table 9 lists for a number of selected indicators from the case study (based on Figure 6) the possible reference situation, norms or standards. Table 10 in the next step lists for these selected indicators the ‘means of verification’, including the method of data collection (output of this step) and the ‘parties involved’ (output of the next step).

Table 9: Reference situation, norms and standards for selected indicators from the case study as indicated in Figure 6.

Selected indicator
Reference situation, norm or standard

1. Soil organic matter content
Scientific norm: at least 1% in order to maintain soil structure for plant growth, water retention and nutrient uptake.

2. Grass vegetation cover
Maximum reference situation: a comparable adjacent area that is being protected has an average grass cover of 75% 

Minimum reference situation: a comparable adjacent area with an average grass cover of less than 20% has no more pastoral value

3. Presence of indicator plants for rangeland condition
Local knowledge: any presence of a certain plant species indicates poor rangeland quality (norm = 0)

4. Birth rate of calves
Scientific norm: comparison with similar regions shows that a livestock system in good condition should be able to reach a birth rate of ....

5. Milk production per cow
Norm: an average minimum of 20 l milk per day is required for a pastoral household to survive

6. Number of social conflicts 
Norm = 0

7. Number of local rangeland management initiatives
Norm = the more the better

8. Population density
Impossible to define any objective standard or norm, as there are too many other factors involved

9. Land use coverage using GIS
Scientific norm: a ratio of 5.0 between grazing land area and cropland area is considered as the optimum for a good agro-pastoral system

10. Livestock per unit area
Impossible to define any objective standard or norm, as there are too many other factors involved

3.6
Environmental monitoring step 5: Definition of responsibilities, required means 
and costs.


Main Objective
Inputs
Tools
Outputs


Definition of responsibilities during the monitoring process, costs and means to implement the proposed monitoring system
Defined objectives of environmental monitoring;

Set of well defined and relevant indicators;

Defined information sources and strategy for data collection and information flow
Overview of existing; M&E experiences and expertise;

SWOT analysis of own organisation;

Available budget and staff capabilities
Clear indication of responsibilities and involvement of different actors in monitoring system;

Indication of costs and means required



Summary

This step deals with the question: WHO will monitor the indicators as have been identified (EM step 3), according to the approaches and methods considered appropriate? This partly depends upon the relative importance of the institutional capacity building objectives of environmental monitoring. A SWOT analysis can help in attributing monitoring tasks to appropriate institutes. Involving local stakeholders in monitoring activities can contribute greatly to achieve objectives of enhancing participation, commitment, awareness raising, and exchange of knowledge.

Guidelines
When it is considered necessary to collect primary data, SNV should particularly look into involving other parties and actors in data collection. Roughly, a distinction can be made between agencies and local stakeholders. 


Agencies to collaborate with in any monitoring activities might include: research institutes, Universities, private consulting firms or individuals, government agencies, non-governmental organisations, other projects, etc.. SNV should look into the possibility of making strategic alliances with such agencies, and attribute to them specific monitoring tasks, possibly for a range of programmes and projects. Where desegregated statistical data are not available (e.g. on yields, livestock numbers, population parameters), first of all attempts should be made to obtain such data through arrangements with the responsible government agencies or appropriate field staff. Particularly overlooked are strategic alliances with local agencies who can easily be stimulated to keep certain records on useful monitoring data (e.g. a trader who notes fertiliser sales per village, a dispensary keeping a record of villages from which visitors originate, zootechnicians keeping  records on sales of drugs per village, etc.). University students might be glad to collaborate by executing a survey that includes data generation for monitoring purposes. Such collaboration can greatly contribute to the objective of institutional capacity building, and is essential to enhance sustainability of the monitoring system after the project has been terminated.

Local stakeholders should be involved whenever possible. Involving local stakeholders in monitoring activities can contribute greatly to achieve objectives of enhancing participation, commitment, awareness raising, and exchange of knowledge. It is one kind of action-process. In many cases the combination of local knowledge and ‘scientific’ knowledge generates very useful insight in environmental qualities to be monitored. The involvement of local communities or persons seems particularly useful for the ‘early warning system’ (see previous step). Such ‘watchdogs’ are usually selected on the basis of personal contacts. Meetings can be organised on a regular basis inviting these strategic persons to invite developments and (environmental) changes in the project area.

One final output of this EM step is the identification of the parties involved in monitoring the selected indicators (Table 10).

Table 10: The means of verification for selected indicators from the case study as indicated in Figure 6, including the method of verification and the parties involved.

Selected indicator
Method of verification
Parties involved

1. Soil organic matter content
Data collected on a stratified random sampling basis within plots where project interventions appear successful, once in 3 years
Collaboration with the University, carried out by students

2. Grass vegetation cover
Data collected using transects within plots where project interventions appear successful, rainfall data, every year
Collaboration with local pastoralist communities, who participate in the data collection and identification of plant species

3. Presence of indicator plants for rangeland condition
see both methods under 1 and 2
see both parties under 1 and 2

4. Birth rate of calves
Data collected through stratified random sampling of vaccinated herds, interviews, every year 
Collaboration with zootechnicians who vaccinate cattle

5. Milk production per cow
see above
see above

6. Number of social conflicts 
Checking of police records and court cases, every year
Collaboration with local government officers

7. Number of local rangeland management initiatives
No systematic data collection, networking mainly
Collaboration with key persons, local guides and zootechnicians

8. Population density
Official statistics from District Council, additional estimates of proportion of ethnical groups based on stratified random samples
District Council

9. Land use coverage using GIS
Reports from official surveys, detailed interpretation of project area, historical trends and once every 5 years
Land Survey Department, University responsible for detailed analysis. 

10. Livestock per unit area
See under 4; in addition use of national statistics 
see under 4, in addition statistics from Ministry of Agriculture

There are few experiences in involving local communities in environmental monitoring activities. Some conclusions from a recent overview of such experiences in the forestry sector (Carter, 1996) are as follows:

· in most cases local communities are not involved in the whole process of monitoring (i.e. including the design and analysis of data) but are only used to collect data; this does not stimulate commitment and sustainability of the activity;

· it would be unwise to leave environmental monitoring entirely to local communities, as there might be a tendency to make biased recordings in case of sensitive issues;

· local communities should not be over-burdened with monitoring tasks, necessary inputs should be limited, and their own interest in the matter should be clear (a good example would be monitoring of illegal resource exploitation by outsiders), in some cases compensations or incentives are justified (e.g. by supply of tools or exploitation rights);

· examples of community involvement deal with monitoring of state indicators only.

Apart from defining the parties involved in the actual monitoring process, within projects and programmes responsibilities for Monitoring and Evaluation (M&E) should be set. M&E is not an easy task, and as far as possible professional staff should be involved. However, more important than academic qualifications are broad-based experience in development management, and profound knowledge of the project sector and area. Experience has shown that when M&E staff lack practical experience they tend to follow a too academic approach, thus creating a communications barrier between themselves and the other project staff. M&E can easily be ‘blown up’ to an academic and rather abstract undertaking. The tendency to do so fuels a fairly common opinion that (environmental) impact monitoring is very complicated (so let’s leave it).


The M&E head should preferably be a senior-level officer in the project management hierarchy. Ideally, he/she is accorded the rank of deputy or assistant project manager, for it is essential that he/she is viewed as a part of the management team rather than an outsider. 


The advantages of a well defined M&E system cannot accrue unless the management is thoroughly familiar with the objectives, roles and tasks of an M&E system and knows how to use it as a management tool. Therefore, project planners and managers also nee training in monitoring. Both formal M&E training programmes and short-term workshops can be organised. Practical exercise is essential. Hence, project staff should be involved as much as possible in executing certain monitoring tasks. Staff is particularly needed for the analysis and proper sharing and evaluation of the data obtained by monitoring (step 6).

Monitoring costs will greatly depend upon the nature and size of the project or programme. Especially in developing countries obtaining reliable data usually involves great efforts (no data banks, poor infrastructure, no trained or reliable data collectors....). Monitoring systems should be kept relatively simple, and the tendency to continuously add information requirements should be avoided. As a rule of thumb, the costs of an information system within a project should be between 0.5 and 3% of total project costs. Costs would broadly include:

· salaries of M&E staff;

· office and field equipment;

· transport expenses;

· contractual payments to agencies and stakeholders with whom collaboration is agreed;

· costs of training.

From an efficiency point of view it might be more attractive to monitor several pressure indicators (and use secondary data sources mainly) than to collect a few primary data (which requires a lot of inputs).

3.7
Environmental monitoring step 6: Analysis of the data and evaluation

Main Objective
Inputs
Tools
Outputs


Analysis of the data obtained during monitoring and evaluation of the results
Data sets obtained during monitoring;

Process-related results (awareness raising, communication, participation...).
Statistical methods;

Evaluation methods;

Planning tools (OOPP, SEA) to integrate results in planning cycle;

Communication tools
Conclusions of monitoring data;

Adjusted and improved planning documents;

Improved communication, collaboration and awareness;

Adjusted monitoring system with indicators

Summary

This step deals with the question of what needs to be done with the monitoring data in order to meet the set management objectives. Analysing the data, communicating the conclusions and aggregated data, and integrating the relevant issues in the project cycle are the main tasks.

Guidelines
Analysis of the monitoring data on environmental qualities involves several issues.

1. Integration and synthesis of various data and information on selected indicators, i.e. the combination of data and information obtained from various levels, of variable quality and reliability, from primary and secondary sources, etc.. Where different indicators suggest different changes of environmental qualities, this might be due to different time perspectives or different views on the same phenomenon. It might also be an issue for future (detailed) research.

2. Conclusions as regards changes of key environmental qualities. Here the derived insights in relevant cause-effect chains are essential. Predictions are most useful but most difficult to make. Here, indicators related to environmental regulation functions and pressures are most useful. Different scenarios of the future can be developed on the basis of the analysed data and information.  The scenario that results from the extrapolation of current trends is just one scenario, which generally does not take into account the dynamics of human management systems.

3. Conclusions as regards the underlying causes of the perceived trends and changes. Here, a distinction can be made between autonomous (context) changes and changes due to project impacts. However, as argued in section 2.7, such a distinction is often difficult to make, and less relevant than correctly observing the changes as such and adjusting project design if necessary. 

4. Conclusions as regards the effectiveness and efficiency of the monitoring system. Both indicators and related information requirements should be periodically reviewed to take into account changing needs or refinements in data quality. The choice of indicators is also an iterative process; indicators chosen might be replaced in the future. One should try to avoid only adding new indicators, making the monitoring system increasingly heavy and laborious. 

5. Conclusions as regards the ‘soft’ objectives of monitoring (see EM step 2), which should certainly not be considered as less important than the ‘hard’ objectives.

Figure 1 in section 2.1 clearly indicates the various steps of a monitoring system in the project management cycle. Results of the monitoring of environmental qualities will be part of the annual reporting of projects and programmes, and will provide major inputs in interim-evaluations, final evaluations, and planning sessions at country policy level. The frequency of monitoring certain indicators is preferably streamlined with the need for such data for specific planning purposes. Aggregated data from local levels (to a limited number of indices), in combination with available data from higher levels, primarily support decision making processes at higher levels, for adjusting strategies and policies to reach medium- or long-term goals, of programmes and plans that cover larger areas and a longer time span mainly. Here, planning tools like OOPP (ZOPP) can be used to integrate new findings into project design.
The processing, storage, and appropriate dissemination of the information obtained through environmental monitoring is often a greater problem than the monitoring itself. This is partly because no provisions (in terms of staffing, means and responsibilities) have been made for this phase. The most effective channels for communication of M&E findings and recommendations are regular staff meetings. However, provisions and care should be taken to adequately inform all agencies and local communities involved in the monitoring system. For that purpose, feed-back workshops and informal meetings might be organised. 

4.
CONCLUSIONS

Environmental monitoring should be carried out additional to project performance monitoring, as it provides essential inputs for relevant project adjustments. One major conclusion from the proposed approach to set up an environmental monitoring system might be that environmental monitoring is difficult. Although this is basically true, it should be clear from this paper that there are easy ways to start environmental monitoring. For instance, use can be made of available data sources and local knowledge.

In practice, the monitoring system and the set of indictors is generally identified on the basis of:

· what is required ideally (based on EM steps 1-3 mainly);

· the secondary data and information available (unfortunately mainly at national level and few state indicators);

· what can be done at local level in terms of collecting primary data (based on the available budget and capacities mainly).

The specific set of indicators is most useful if it shows linkages with the set of indicators already being used at other management levels, because in that case it is relatively easy to make useful comparisons. Uniformity of indicator sets is a major element of efficiency and effectiveness of global environmental monitoring. In most case this will lead to an emphasis on pressure and response indicators.

Apart from the concrete output of a set of indicator values, (environmental) monitoring is also a process which, when being carried out in a participatory way, can constitute a powerful instrument to raise awareness, to train people and to improve insights in ecological processes and environmental impacts. Such objectives would lead to a preference of using local state indicators, which have a direct relationship with phenomena to be monitored. 

The combination of state and pressure indicators, information from secondary and primary sources, scientific and local level data, and indicators at a low level of aggregation and at a high level of aggregation, would appear to be a useful approach to meet various objectives of SNV programmes and projects. More staff and funds should be made available to gain experiences in this field, and partnerships should be developed with local partners (those with more experiences and those motivated to learn).

In this paper no attention has been given to projects and impacts oriented at capacity building in the environmental sector. This is due to the fact that SNV rarely has any projects with such objectives. However, this should be another element of sustainable development, and a necessary complement of all programmes and projects that have anything to do with environmental issues. Appendix 6 gives a checklist for such type of programmes.

DEFINITIONS

Actors: social entities or institutions that play a specific and active role in relation to the use of natural resources. Apart from the stakeholders, there are actors with an indirect dependence on natural resources (e.g. governmental officers or institutions, with much influence on local stakeholders).

Baseline survey:  A monitoring survey with indicators undertaken before the project is being implemented (or in a very early stage) to establish a reference point for output, effect or impact assessment.

Cumulative effects: impacts that result from the combined effects of a number of activities (or trends), which are in themselves (separately) not harmful.

Effects: the outcome of the use of project outputs (e.g. increased agricultural yields).

Evaluation: a process for determining systematically and objectively the relevance, efficiency, effectiveness and sustainability of project activities in the light of its objectives.

Impacts: the ultimate changes (outcomes) resulting from project effects (e.g. improved human health).

Indicator: a variable whose purpose it is to measure change in a phenomenon or process.
Final objectives: criteria for the domains of sustainable development used to judge whether changes or impacts are positive or negative, with a general relevancy and aggregating several sub-objectives related to each domain.

Monitoring: the systematic analysis of data relevant for project management.
Norm: a standard of achievement or behaviour that is required, desired or designated as normal (in other words: the reference value of indicator as a basis for comparison or quality assessment).

Opportunity: An external circumstance or trend that favours the demand for an organisation’s specific competence.

Policy: a general course of action or proposed overall direction that a government or other institution is, or will be, pursuing and which guides ongoing decision making

Programme: a coherent set of commitments, proposals, activities, projects, processes or services which is oriented towards the attainment of certain objectives.

Project: a proposed capital undertaking, typically involving the planning, design and implementation of specified activities to achieve certain objectives within a given budget and period of time.

Qualitative indicators are expressed as a situation, object, perception etc. and are assessed in terms of good/sufficient/bad or yes/no.

Quantitative indicators are expressed and assessed in terms of amount, numbers, volumes, percentages etc. 

Stakeholder: a functional category of actors with a direct dependency on certain environmental resources, in terms of their use and management for specific goals. In many cases the stakeholder is also the ‘primary actor’.

Standard: an officially formulated and accepted or approved norm.

Sustainability (of projects and programmes): A project is sustainable when it can provide an acceptable amount of benefits in line with the project objectives during a sufficiently long period after the donor’s financial and technical assistance ceases.

Sustainable development: A process of change in which the exploitation of resources, the direction of investments, and the orientation of technological development and institutional changes are in harmony, and enhance both current and future potential to meet human needs and aspirations. 

Sustainable development domains: the ecological, social, economic (and institutional) issues involved in defining sustainable development.

Threshold: the point at which the use of an environmental function exceeds sustainability criteria (i.e. exceeds its capacity to regenerate, reproduce or function properly), gradually or suddenly leading to its collapse.
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APPENDICES:
EXAMPLES, CASE STUDIES AND CHECKLISTS

INTRODUCTION

For a new and apparently rather complicated subject such as environmental monitoring, examples, case studies and useful checklists are useful as clear guidelines and instructions. An attempt was made to make as much as possible use of the experiences on environmental monitoring within SNV. For that purpose a questionnaire was sent to all SNV field offices. The responses to this questionnaire have been summarised in Appendix 1. The other appendices list some relevant examples, case studies and checklists from other information sources.

APPENDIX 1

SNV EXPERIENCES

Introduction
The questions sent to all SNV Field Offices related to:

1. The current situation in terms of monitoring environmental impacts, the indicators used, criteria for selecting indicators, monitoring system applied, consequences of the results and linkages to the log-frame.

2. The situation of environmental monitoring in the country in relation to that of SNV.

3. The presentation of an informative case study.

4. The factors explaining why no environmental monitoring has been undertaken so far.

In total only 5 countries responded. As expected, there are within SNV very few experiences with environmental monitoring. There are some initiatives to develop an (environmental) monitoring system using SEA and/or the logframe as starting points. The factors explaining the absence of monitoring systems measuring (environmental) impacts are mainly:

· not part of the SNV policy (e.g. related to the fact that SNV policy did/does not have a territorial focus);

· lack of experience among staff;

· not a priority issue, both within SNV and among partner organisation, therefore budget and necessary staffing not available;

· attempts have failed because of lack of interest by local actors, people do not see the use of environmental monitoring.

Following are relevant specific information provided by three SNV field offices.

Peru
SNV Peru listed the following indicators as having been used in support to other organisations and in studies on the actual state of the environment:

· productivity (yield per hectare) and trends

· degree of erosion

· number of conflicts, number solved

· rate of deforestation

· degree of changes in land-use

· degree of salinization

· groundwater levels

· intensity of use (e.g. heads of cattle per hectare).

Zambia

Zambia is in the process of developing Programme Development Plans at District level. Part of it will be the establishment of information systems, relating to changes and impacts as a result of the activities, new developments and factors. This would take place at District level, where a District Planning Unit needs to be established.

Zimbabwe

Most experiences on environmental monitoring have been obtained in relation to dams. Quite elaborate information has been sent on indicators, tools and methods to monitor environmental impacts of dams. Emphasis is given to the fact that any dam involves a number of benefits and disadvantages, and the challenge is to strike a balance. A brief synthesis is given here-under, more elaborate information is available with SNV and AIDEnvironment. 

The following are possible negative environmental impacts (with indicators) associated with dams (some additional socio-economic issues to be monitored are not mentioned).

· Erosion: physical maintenance work on dams and its spillway, gullies, loss of topsoil

· Destruction of vegetation: loss of species etc. by transect walks

· Loss of historical, cultural values: reduction of species by transect walks

· Siltation: efforts of the people in the catchment area in water and soil conservation, land-use changes in catchment area.

· Loss of habitat: compensation of people whose land has been affected by the dam

· Human health: health records of nearest clinic. water quality measurements

· Changes in land-use pressures in the surroundings of the dam: number of people benefiting economically from the dam though irrigation, fishing etc., influx of people into the area, uncontrolled migration

· Disruption of downstream systems: changes in river flow 

· Soil degradation: salinization, drainage problems.

Environmental benefits of dams may include:

· increased availability of surface water, 

· improved soil conservation in the catchment area, 

· controlled livestock migration and stream bank cultivation,

· increased agricultural production, 

· improved fisheries in the water basin (increase of biodiversity).

APPENDIX 2
LOCAL PARTICIPATION IN ENVIRONMENTAL MONITORING

Environmental monitoring of erosion (example from Peru - IMAR Costa Norte institute)

The focus has been to monitor salinization and water distribution, erosion and deforestation rates. GIS is not suitable for that purpose because: the scale of the images is not appropriate given the great diversity in the area, GIS is too costly and requires highly qualified staff, and much follow-up would be required to use it in a participatory way.

Alternatively, the institute developed a monitoring system at farmer level, basically by two methods:

1. a scientific method: measurements of various parameters to calculate the universal soil loss equation for erosion;

2. using local indicators such as; washed roots and pedastals in the field, mud spots on stones, grasses bent in a certain direction etc. Erosion hazard is classified into 3 categories: slight, medium and strong.

Comparing the two approaches in the way of overlapping maps, the second (farmer’s) approach appeared to have an accordance of nearly 80% with the first method. As the second method is cheaper, the institute now uses only the second method in order to identify soil erosion. An additional advantages of this participatory system is its suitability for awareness raising and training at farmer’s level, and to bring together scientific and farmers knowledge.

Monitoring of forest quality

A recent publication (Carter, 1996) gives some examples of participatory approaches to forest monitoring. There have been numerous experiences, for instance by local communities participating in the monitoring of:

1. natural regeneration and plant vigour (seedling densities in fixed plots monitored once in 5 years);

2. yield observations and measurements of certain trees (simple measurements of tree height, width, etc.);

3. the amount of forest products being exploited annually;

4. monitoring of forest species (biodiversity), both plants and animals (in fixed plots or along transects).

Estimates of sustainability of forest exploitation would be obtained by comparing the first two indicators with the third.

For instance, in Zimbabwe changes within some sacred village forests were monitored in collaboration with local communities, using transect walks through the forest once a year and noting tree regeneration, species diversity and traces of exploitation. The act of monitoring greatly contributed to raise awareness on the degradation of the forest, and was one way of raising interest in improved management of such forest areas.

Comments

There are many more examples demonstrating farmer’s knowledge in terms of soils (suitability for agriculture, soil fertility, erosion rate etc.), forest, grazing lands and other environmental qualities (e.g. on local soil classifications in western Africa, on fodder quality among pastoralists, on water quality among women, etc.). This is not surprising as these natural resources are the main resources upon which local communities depend for their day-to-day survival. Such knowledge has generally been neglected and can be extremely valuable in any environmental monitoring systems. Additional advantages mentioned are the reduction of costs (in stead of using expensive equipment), and the awareness raising and training aspects of executing such participatory monitoring. Here, one should ask oneself who should be made aware. In many cases the participating farmers are already quite aware of the current situation, and from this point of view it would be more useful to involve young villagers, extension officers, government officials etc.. 

There remains a problem of matching farmer’s knowledge with ‘scientific’ knowledge, as different criteria and classifications might be used. Also, farmer’s knowledge, indicators and classifications tend to be highly location (and stakeholder) specific, so cannot be easily extrapolated elsewhere. In addition, local knowledge is mainly qualitative. The emphasis should be on developing monitoring systems that include ‘the best of both approaches’. For instance, the use of aerial photographs and GIS can be very useful to monitor changes in large areas, while local level indicators used by farmers can be helpful during ground truth verification of forest or soil quality. Translating ’local knowledge’ into ‘scientific’ language and quantitative systems is necessary to inform higher level decision makers. In addition to using both ‘local level’ and ‘scientific’ state indicators, an attempt could be made to use ‘local level’ and ‘scientific’ pressure and response indicators. So far, this area does not appear to have been investigated at all.

APPENDIX 3
ENVIRONMENTAL INDICATOR CHECKLISTS

Checklist 1
The following checklist is on a number of commonly used environmental indicators at a low aggregation level, classified per natural resource category. It will be clear that many of these are quite vague and should be worked out into more concrete indicators at local levels. However, the list is illustrative for what is ‘common practice’. The list involves state and pressure indicators.

1. Air pollution

· concentrations and emissions of SOx (acidification / winter smog), NOx (summer smog / ozone), VOC, NH3, O3 (smog), CO (urban air quality);

· various concentrations of these and other elements in precipitation.

2. Climate change

· CO2 from energy, CO2 from cement industry, CO2 from land-use;

· CFC, CH4, N2 concentrations and emissions;

· surface air temperature, sea surface temperature;

· precipitation, wind speed, atmospheric pressure, relative humidity, cloud cover, droughts frequency, storms frequency.

3. Fresh water and marine resources

· changes in hydrological conditions: water surface area, water temperature, sediment load, suspended solids, salinity;

· eutrophication rate: total N, P and chlorophyll A;

· pollution by sewage: O2, Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD);

· organic and inorganic pollution: heavy metals, micro-pollutants;

· ecological state: productivity, species diversity, incidence of fish diseases.

4. Soils

· soils: soil morphology, nutrient concentrations, soil organic matter, soil texture, water retention capacity, rooting conditions, soil fertility;

· soil degradation: erosion hazard, wind erosion, chemical degradation, physical degradation.

5. Biodiversity

· genetic diversity, species richness

· ecosystem diversity: diversity, abundance, stability in numbers, scarcity of species;

· landscape diversity

6. Waste 

· waste production: municipal, industrial, hazardous wastes;

· waste management: municipal, industrial, hazardous wastes, incineration at sea;

· impacts of waste sites: emissions of toxic substances, ;landfill space occupancy, contaminated sites, clan up sites;

· waste minimization: recycling of waste materials;

· public / private expenditures for pollution control for waste;

· costs of management of hazardous wastes;

· waste movements: export / import of hazardous wastes.

Checklist 2

The following checklist of environmental indicators is classified according to being state, pressure and response indicators (section 2.5.3). The indicators originate from the natural resources soils, water and forests.

1.
State indicators
1.1
Soil water erosion (sheet, rill, gully, landslides): areas affected and severity

1.2 
Soil wind erosion: areas affected and severity

1.3 
Physical soil degradation (bare soils): areas affected and severity

1.4
Chemical soil degradation: soil nutrient balance, organic matter balance, soil pH and acidification, soil salinization, human waste and toxicant concentrations on/in the soil

1.5
Damage by run-off water (floods, siltation of reservoirs) and by wind erosion (sand dunes) to people, crops, and constructions

1.6
Rangeland condition (productivity, indicator species).

1.7
Forest vegetation cover (surface area) per forest type

1.8
Forest biomass and net productivity

1.9
Proportion primary / secondary forest and fragmented forest

1.10
Forest soil degradation indicators 

1.11
Fauna and flora biodiversity

1.12
Area of surface water

1.13
Depth and availability of groundwater

1.14 
Peak flows, number and severity of floods

1.15 
Sediment load in discharge waters, siltation speed of reservoirs

1.16
Presence of shallow waters: marshes, swamps, mangroves, tidal flats

1.17
Water quality: salinity, oxygen content, faecal coliform, organic waste, chemicals

1.18
Human health, incidence of diarrhoea and other water-related diseases

1.19
Diversity and yield of fish catches

1.20
Natural and landscape values, biodiversity, tourist attraction

2.
Direct environmental pressure indicators
2.1 
Proportion of cropland on marginal soils (slopes, rocky soils, shallow soils, arid zones..) 

2.2
Reduced fallow periods

2.3
Clearing of forests for cropland

2.4
Rate of forest degradation 

2.5
Rate of forest fragmentation 

2.6
Rate of deforestation to other wooded land 

2.7
Rate of deforestation to non-wooded land 

2.8
Tree planting, reforestation, plantations

2.9
Discharge levels of chemicals and wastes (agriculture, industry, domestic)

2.10
Water use in relation to renewable supply (irrigation, domestic, industry)

2.11
Fishing techniques and type of catches

2.12
Water management and hydropower interventions

3.
Indirect environmental pressure indicators
3.1 
Area cultivated with annual crops, for subsistence or for export

3.2
Yields of annual crops

3.3
Area cultivated with perennial crops, for subsistence or for export

3.4
Yields of perennial crops

3.5
Degree of mechanisation 

3.6
Use of chemical fertilisers, pesticides, improved seeds

3.7
Use of organic fertilisers

3.8
Livestock numbers and densities

3.9
Livestock dependency on rangelands

3.10
Rate of mining, rate of industrialisation, rate of tourism 

3.11
Occurrence of land-use conflicts

3.12
Quantity of timber extraction

3.13
Number and surface of timber - logging - concessions

3.14
Quantity of non-timber product extraction, quantity of food extraction from forests

3.15
Increase in agricultural croplands, increase in pasture lands area

3.16
Occurrence of hunting and poaching

3.17
Removal / trade of endangered species from forests

3.18
Dependency of households on forest exploitation

4.
Indicators of underlying political, economic and social causes
4.1
Prices and market accessibility of products

4.2
Prices and accessibility of inputs such as fuel, fertilisers, improved seeds 

4.3
Land tenure legislation

4.4
Presence of social structures for land management

4.5
Agricultural extension services

4.6
Several social indicators such as poverty, literacy levels, water supply.

4.7
Local prices and market accessibility of forest products: timber, fuelwood, charcoal, non-timber products

4.8
Timber prices for export

4.9
Forestry policy and legislation

4.10
Presence of social structures for forest management

4.11
Indigenous peoples' rights and legislation

4.12 
Forestry extension services

4.13
Social indicators such as poverty, literacy levels, water supply

4.14
Proportion of population with access to safe drinking water

4.15
Functioning management institutions: effective standards and reinforcement; available budget

4.16
Effective policies: legislation, pricing

5.
Response indicators
5.1
Erosion control measures (terraces, bunds ..)

5.2
Changes in urban and industrial waste management systems, legislation and taxes (see also freshwater)


5.3
Reforms in land tenure legislation (agricultural and pastoral) (see also forests).

5.4
Awareness raising and extension on issues of sustainable land-use

5.5
Reforms in forestry legislation

5.6
Protected areas and level of control (law enforcement)

5.7
Introduction of waste treatment and sewage plants

5.8
Encouragement of watershed management

5.9
Development of effective policies: standards, incentives, pricing, reinforcement measures

5.10
Protection of water resource areas: protected sites, signing of RAMSAR wetland convention.

Checklist 3

The following checklist has been elaborated during a study executed by Euroconsult (1995) on environmental indicators in the Sahel region. The following is a short list based on a long list of indicators, using criteria of applicability of indicators as lists in section 2.5.4 of the main text.

1. Pastoral sector

state indicators:

age of cow of first calving, calving rate;




proportion and number of small ruminants;




presence of moist valleys;




soil salinity.

pressure indicators:
proportion and number of migratory and sedentary livestock.

response indicator:
uncontrolled or controlled grazing.

2. Agricultural sector

state indicators:

perception of soil quality by local villagers;




proportion of bare soil;




agricultural yields per unit of area;




soil acidity, soil salinity, rate of soil erosion, fraction of soil organic matter;




indicator species for soil fertility.

pressure indicators:
proportion of fallowlands and croplands;




total population numbers.

response indicator:
fallowland period.

3 Forestry sector

state indicators:

tree density and regeneration rate of tree species;




time necessary to collect required amount of firewood by women.

pressure indicators:
demand of fuelwood;




wood exploitation for commercial purposes.

response indicator:
use of energy sources other than fuelwood.

4. Soils

state indicators:

rate of bare soil;




traces of soil erosion;




presence of moving sand dunes.

pressure indicators:
total population numbers.

response indicator:
proportion of protected soils.

5. Water and sanitation

state indicators:

distance from nearest water point;




index of water-borne diseases;




incidence of malaria during dry season;




incidence of schistosomiasis.

pressure indicators:
population density;




number of projects / interventions to develop existing water resources

response indicator:
level of medical treatments.
APPENDIX 4.
MONITORING OF SUSTAINABLE FOREST MANAGEMENT

Much attention is given to developing standards and indicators for sustainable forest management. Numerous standards and checklists have been developed. Tropenbos (1996) has made an attempt to develop a logical hierarchical framework, based on the concept of principles, criteria, and indicators. In terms of a log-frame of a project, this can also be interpreted as objectives (principles), expected results (criteria) and indicators. The publication is also very useful as it summarises a number of existing standards and checklists. It also proposes its own set of standards, for two management levels: national and local. Here-under are listed the proposed set of principles, criteria and indicators for sustainable forest management at local management level.

Principle 1: Forest regulatory functions will be sustained


Criterion 1: The water balance is protected and maintained.


Indicators:

· Existence of surface water management

· Change in surface water and ground water quality

· Change in surface water and ground water quantity


Criterion 2: The soil quality is protected and maintained


Indicators:

· Measures undertaken to avoid erosion

· Change in soil quality

Principle 2: Biodiversity will be sustained


Criterion 1: Biodiversity of forest ecosystems will be maintained


Indicators:

· Existence of an inventory of forest ecosystems

· Threatened ecosystems are managed and rehabilitated


Criterion 2: Species diversity in the various forest ecosystems is maintained


Indicators: 

· Existence of an inventory of species diversity in the different forest ecosystems

· Monitoring of species diversity in the different forest ecosystems

· Threatened species are effectively protected

Principle 3: The socio-economic functions of the forest will be sustained


Criterion 1: The capacity of the forest to provide woody products is maintained


Indicators:

· There are rules to limit damage due to forest exploitation activities

· Density of the road network

· Appropriate silvicultural practices are applied

· Yield levels are according to regrowth and production capacities

· The openings in the canopy are according to natural sizes

· The frequency of opening sin the canopy are according to natural frequencies

· The number of different canopy layers

· The density and cover of natural regeneration

· The proportion of commercial species in natural regeneration.

Criterion 2: The capacity of the forest to provide non-woody products is maintained


Indicators:

· Existence of an inventory of products and services of the forest

· The exploitation and management of non-woody products has been planned


Criterion 3: Local communities participate in commercial use of the forest


Indicators:

· There are rules for equal benefits by local communities of woody and non-woody products

· Proportion of benefits for local communities

· Development of local economy

· Employment of local communities in forest exploitation activities

· Local transformation of exploited forest products

· Quality of labour conditions

· Quality and quantity of training for local communities

· Participation and commitment by local NGO’s

Principle 4: The socio-economic functions of the forest will be sustained


Criterion 1: Traditional rights of local communities are guaranteed


Indicators:

· Existence of an inventory of positive and negative impacts of forest exploitation on well-being of local communities

· Existence of compensatory measures for damage as a result of negative impacts

· Conflicts are dealt with in a reasonable manner

· Existence of possibilities to solve conflicts by law in a fair way


Criterion 2: All stakeholders participate in the forest management


Indicators:

· Participation and commitment by local NGO’s

· Existence and incorporation of local initiatives

· Consultation and participation of all stakeholders
Comments

The above list gives indicators at a high aggregation level mainly. These still require further desegregation and elaboration into quantifiable indicators that can be measured or verified at local level. In some cases the indicator listed is very general and therefore difficult to ‘translate’ into concrete indicators (e.g. threatened ecosystems are managed and rehabilitated), in other cases this is more easy (e.g. the proportion of commercial species in natural regeneration). As such, much additional work would still be required in order to work out this checklist into concrete indicators to be monitored in a specific situation. 

APPENDIX 5

MONITORING SUSTAINABLE DEVELOPMENT.

First example. 

A report was written by the RIVM (Van Vuuren and De Kruijff, 1997) presenting an overview of data on social, economic and environmental issues in Benin, Bhutan, Costa Rica and the Netherlands. The data were collected from reports produced by international or multilateral organisations (e.g. World Bank, World Resources Institute, FAO, etc.). It is aimed at providing a quick overview of the similarities and differences between these countries, and a basis for discussion on progress on sustainable development in these countries.

1. Social domain


· Population density - indicator for environmental pressure, but to be used with caution because, under favourable conditions, increasing population pressure can also lead to improved environmental management. 

· Life expectancy - indicator of health conditions.

· Accessibility to safe drinking water - fundamental for improving health conditions.

· Accessibility to adequate sewage disposal facilities - fundamental to decreasing risks of diseases associated with conditions of hygiene.

· Immunisation rate.

· Adult literacy rate - fundamental to human development including improved environmental management.

· Human Development Index - based on average life expectancy, average income, and a combination of literacy and ‘school life’ expectancy (the use of average income is heavily criticised).

· Public expenditures on social services - indicator for health, education and social security.

· Crime rate - indicator for safety.

· Communication profile (e.g. number of telephones, use of electricity, use of paper etc.).

2. Economic domain

· Gross Domestic product (GDP) - indicator of the national economy, but no indication of any regional economic variation.

· GDP per capita.

· Value of exports and imports in comparison to GDP.

· Share of labour in agriculture, industry and services - indicator for development stage.

· External debt.

3. Environmental domain


· Land-use categories cropland, pastureland, and forest.

· Agricultural land per capita - indicator for land pressure (see comment under population density).

· Average agricultural productivity (per hectare) - indicator for efficiency of land-use.

· Fertiliser use per capita and per hectare - indicator for intensification process and development stage.

· Livestock numbers per capita and per hectare - indicator for land pressure.

· Energy use per capita by fuelwood, electricity and commercial fuel. 

· Total protected area - indicator for biodiversity protection.

Second example. 

For the Centre Béninois de Développement Durable a strategic plan has been formulated. Part of this plan is the proposal of a set of indicators to monitor sustainable development. The following list includes a limited set of issues, based on the three domains of sustainable development, and the criteria of each domain. These general would require further elaboration and specification to obtain a set of indicators to work with in practical situations. In stead of ‘imposing’ well defined indicators for each and every situation, specific indicators will be defined based on general criteria, for specific situations. Norms for each indicator have to be specified for each situation and social group.

1. Socio-cultural domain:

· equity for different social groups: equal access to natural resources and capital, access to information sources, education and training institutions, health facilities, level of literacy and schooling, access to juridical structures;

· health: occurrence of toxic effects, quality of primary health care, death rate, infant mortality;

· security: food security, occurrence of conflicts and measure of violence, occurrence and death toll of catastrophes, security measures, quality of policing institutions, maintenance of law and order;

· autonomy: freedom of press and vote, presence of autonomous and decentralised structures for organisation and planning. 

2. Economic domain:

· productivity: production and / or revenues per capita, purchasing power;

· efficiency: cost/benefit ratio (in relation to the use of human resources and capital to produce certain products), e.g. agricultural yields, industrial products, employment rate.

3. Environmental domain:

· stability: depth of ground water table, occurrence of floods and droughts, rate of erosion, pest outbreaks, - at some selected sites per agro-ecological zone, soil salinity;

· diversity: rate of deforestation, area of representative ecosystems and their quality, population densities of fragile animal and plant species (to define species), depletion of fish stocks, areas being mono-cropped.
APPENDIX 6
INDICATORS FOR THE ASSESSMENT OF THE ENVIRONMENTAL MANAGEMENT CAPACITY 

This appendix lists indicators for the monitoring of (the impacts of projects on) environmental management capacity. Per issue are listed indicators at a high level of aggregation; between brackets are mentioned examples and key words of indicators at a lower level of aggregation. More details can be found in the document published by IDEM Consult (1995).
Issue: communication and learning

· manifestations of organisational learning processes within the public sector, the private sector and civil society (capability to embrace error, to involve beneficiary participation in planning processes, to link knowledge building with action);

· scope and objectives of initiatives to disseminate environment relevant information aimed at various types of formal and informal organisations, both in the public sector and in civil society (e.g. number of topics covered, degree to which information is disseminated);

· general level of knowledge among decision makers in formal and informal organisations both in the public sector and civil society (knowledge on environmental impacts, possible solutions, environmental risks);

· capacity of existing education and training programmes aimed at expanding the number of environmental experts in terms of type and scope of training / education as well as output (number of trainers / teachers, number of topics, time spent on training);

· level of attention for environment in primary and secondary school curricula (contents of curricula, coverage and target groups, availability of teaching materials, availability of qualified teachers);

· existence, type, scope and effectiveness of environmental awareness raising activities / campaigns aimed at general public (coverage of campaigns, understanding by the public, cost-effectiveness of campaigns, relevance of messages disseminated, understanding among target groups);

· availability, access to and effectiveness of formal and informal mechanisms to resolve environmental conflicts and disputes (number of meetings, integration into formal legislation, acceptance of such mechanisms).

Issue: strategic planning

· participatory character of existing environmental planning in terms of coordination between and involvement of relevant formal and informal groups from both the public sector and civil society (participation guidelines available, legal basis for participation, ongoing character of participation);

· level of process orientation (rather than product or output orientation) of existing environmental planning (emphasis on cross-sectoral nature of environmental planning, acknowledgement of the need for putting into practice plans, linkages between projects and policies);

· familiarity with different types of planning tools (formal integration, clear guidelines, rate of application, evaluation of results);

· clarity of distribution of responsibilities of different environmental functions over different formal and informal organisations in both the public sector and civil society (clarity of mandates, distribution of responsibilities);

· willingness within the public sector to further delegate environment related tasks to lower administrative levels or to empower organisations in civil society (agreements between government, private sector and civil society, level of empowerment);

· availability and quality of National Conservation Strategies or Environmental Action Plans (compatibility with other action plans, financial viability, rate of acceptance, implementation modalities, rate of implementation);

· level and type of attention for environmental considerations in sectoral policies (growing understanding of causes and effects of environmental problems, cross-sectoral nature, well worked out strategies, periodical updating of sectoral policies).

Issue: delivering services

· regional and sectoral coverage of environmental monitoring (availability of reliable data, coverage of sectors, number of parameters monitored, sampling sites, analysis of data, ability to predict trends, policy relevance of conclusions);

· availability and enforcement of environmental legislation (issues covered by environmental legislation, adoption of standards, availability of fines and permits, mechanisms to raise environmental standards, available resources for enforcement);

· number, type and scope of environmental protection activities being carried out (access to clan water, coverage of waste water collection, treatment of wastes and emissions, collection of solid wastes, collection of hazardous elements, measures against air pollution);

· number, type and scope of environmental rehabilitation activities being carried out (coverage with land-use planning, reforestation, anti-erosion measures).

Issue: mandate, mission or organisation

· clarity and transparency of mandate of organisation with special reference to environmental considerations.

Issue: human resources

· Numbers and types of staff (function, level of education, years of experiences);

· dependence on external human resources;

· functional skills of staff in different levels of the organisation;

· skills level of different levels of staff related to central programme management functions, as well as to methodological issues and interpersonal skills;

· availability of and adherence to human resource development strategy (training activities, staff mobility, staff evaluations).

Issue: informational resources

· availability, level of detail and reliability of environmental data relevant for the mandate of the organisation (capacity to collect information, access to information, ability to handle information, level of detail and reliability).

Issue: financial resources

· available funds ratio between project and core-funding;

· percentage of revenues from user fees, other than raising schemes contributions by members or from income generating schemes (self-financing capacity);

· financial sustainability (budgeting processes).

Issue: technological resources

· availability, quantity, quality and type of technological and physical resources and quantity and quality of technological and physical resources in relationship to the mandate of the organisation (coverage of environmental sectors, maintenance systems).

Issue: characteristics of the organisation

· credibility, continuity, delegation capacity, motivational capacity and quality of leadership;

· availability of different t types of environmental planning and management tools within the organisation and their application;

· quality of planning and implementation methodologies;

· quality of monitoring and evaluation systems in place and adhered to for projects, programmes and policies;

· innovative capacity: the capacity to analyse the functioning of the organisation and develop strategies to improve its functioning.
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Figure 1: The different phases of the project management cycle (in italics elements of a monitoring system)





Figure 2: Logical format (log-frame) of a project. The simplified example of a project is derived from a situation in a semi-arid region, where pastoralists are being threatened in their livelihood, leading to poor food security and conflicts with other land-users. These problems are being caused by a combination of factors, among which encroachment by land-clearing and increasing animal pressure on remaining grazing lands.
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Figure 3: Different types of norms (reference values) of environmental indicators in relation to project interventions. 





Examples for the indicator “fodder biomass” (see Table 4) in a pastoral project are:


point a: 1500 kg per hectare (most certainly, under the prevailing conditions, this will cause irreversible rangeland degradation);


point b: 2000 kg/ha (measured in project area at the start of the project);


point c: 2500 kg/ha (measured in comparable region adjoining the project area);


point d: 2800 kg/ha (measured in the project area at the end of the project);


point e: 4000 kg/ha (considered the potential maximum to be reached).
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Figure 4: Key issues of a cause-effect chain, with boxes indicating the relevant elements from the SEA steps (in italics) and an example from the case study.
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Figure 5: Planning, monitoring and evaluation (PM&E) at various levels: relations between (SNV) country plan, programme and project levels (other possible sources of information for monitoring are not indicated). - - - > indicates the process of aggregation of data to higher levels.
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Figure 6: A simplified cause-effect chain of a given situation or project context, with elements from the SEA steps used to ‘construct’ the cause-effect chain (Figure 4), and indictors that can be used to monitor changes in the quality of the environmental function ‘supply of fodder’. Each box gives a description (in italics) and an example from the case study.
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Direct state indicators


Fodder production levels, grass cover, proportion of palatable plants, presence of indicator plants





Direct state indicators


Organic matter content of soil, soil porosity, soil water retention capacity, presence of indicator soil fauna species





Direct environmental pressure indicator


Number of livestock per unit area or per capita (grazing pressure)
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Indirect environmental pressure indicators


Populaton density, emigration rate, land-use coverage using GIS
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�Reference is made to ‘projects’, encompassing both projects and programmes, unless specific reference is made to programmes. Projects are considered to operate at a more limited scale and time period than programmes, while programmes include several projects and other activities that form an entity (see definitions Appendix 1).


� There are different interpretations about the logical framework: the one refers to the logical format ànd the planning process leading to it, the other refers to the logical format only, not including the planning process. In this text we will take the latter definition: logframe is the final presentation of the project strategy in a logical format. 


� Sustainability of a project is generally defined in an institutional sense, stating that the project can provide an acceptable amount of benefits in line with the project objectives during a sufficiently long period after the donor’s financial and technical assistance ceases.


� Sustainable development is a process of change in which the exploitation of resources, the direction of investments, and the orientation of technological development and institutional changes are in harmony, and enhance both current and future potential to meet human needs and aspirations. 





� Effects (e.g. increased agricultural yields) are the direct outcome of the use of project outputs (e.g. extension messages, fertiliser supply); impacts are the ultimate changes (outcomes) resulting from project effects (e.g. improved human health due to increased agricultural yields).











� Some therefore even argue that it is impossible to measure real project impacts.


� Reference is made to ‘projects’, encompassing both projects and programmes, unless specific reference is made to programmes. Projects are considered to operate at a more limited scale and time period than programmes, while programmes include several projects and other activities that form an entity (see also definitions Appendix 1).


� Few projects are really of this category 3. For instance, an educational project could incorporate environmental subjects to raise environmental awareness; a public health project is often confronted with diseases due to poor environmental qualities (e.g. unsafe drinking water) and could (should) integrate a family planning component to reduce pressure on environmental resources.


� For instance, the objective nowadays often includes “..... while maintaining environmental stability”, without working out this (sub-)objective into concrete results and activities.


� The focus here is on the types of projects undertaken by SNV. these do not include large infrastructural works, for which, of course, an Environmental Impact Assessment would be most appropriate.


� Final objectives most commonly used are production and efficiency (economic domain) and health, equity and safety / security (socio-institutional domain). See SEA Reader (SNV, 1997a).


� SNV product groups are: technical assistance, project execution, service supply, and mediation.


� A list of relevant tools for monitoring is also provided in the SNV document on monitoring and evaluation (SNV, 1994). Here, we limit ourselves to specific tools for environmental monitoring.


� Stratified random sampling: dividing the population (or region) into groups (or areas) as homogeneous as possible with respect to the main indicators examined and sampling a small number from each group in a random way. Sequential sampling: defining an acceptable standard error among samples, and continuing to add additional samples until this value has been reached. The acceptable standard error depends upon monitoring objectives.


� In general, permanent plots or socio-economic units allow more detailed data collection, but the question of representativity remains. It is a matter of striking a balance between the number of recordings and the level of detail.





