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Although the goal of sustainable development is
now almost universally accepted, not much is
known about what it entails or how to achieve it.
What is a desirable state of human development?
What makes for a resilient and supportive
ecosystem? What combination of human and
ecosystem wellbeing would be equitable and
s u s t a i n a b l e ?

Assessments provide a means of learning from
experience so that answers to these questions
can begin to be developed and better policies
and interventions could be designed.
Sustainability Assessment, in turn, is a method
for reflecting on and measuring sustainable
d e v e l o p m e n t .

The Sustainability Assessment Method, as
developed by IUCN, uses narrative and mapping as
well as measurement to establish the context and
communicate spatial indicators for the information it
uses. It combines the indicators into a scaled chart
known as the Barometer of Sustainability that
enables human and ecosystem wellbeing to be
compared at whatever spatial level has been
chosen for the Sustainability Assessment. T h o u g h
developed over a seven-year period, the IUCN
method continues to evolve with every use.

N A Administration may find this information useful
in planning for, and evaluation of, its human and
ecosystem related interventions to help Northern
Areas progress towards sustainability.
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The Northern Areas (NA) Administration is in the
process of developing Northern Areas Strategy for
Sustainable Development (NASSD) to help steer
Northern Areas human and environment
development towards sustainability. IUCN – The
World Conservation Union, with financial
assistance of the Swiss Agency for Development
and Cooperation (SDC) and the Norwegian
Agency for Development Cooperation (NORAD),
is providing technical assistance to the NA
Administration through its Planning and
Development Department (P&DD) in developing
this strategy. IUCN is also providing support to the
P&DD to develop and set up a system to
periodically assess Northern A r e a s ’ p r o g r e s s
towards sustainability. Idea being that as time
progresses, it would be helpful and beneficial for
NA Administration to asses whether any or all
development initiative, that are being
implemented or are planned to be implemented in
the Northern Area, are contributing towards
sustainable development of the Northern Areas.
And if not, what are the development bottlenecks
that could be looked into for corrective action.

IUCN in the past three years has been able to
provide the NA with a theory of a system of
assessing progress towers sustainability, using
the IUCN developed sustainability assessment
method (SAM). Concept clearing and discussion
exercise regarding this method was conducted in
Gilgit in 1999, where a large number of NA
stakeholders participated in a vigorous discussion
and feedback session about SAM. A simultaneous
intensive hands-on training exercise was also
conducted for the stakeholders to familiarise them
with the concepts and the application of SAM. The
Sustainability Assessment Method gives equal
importance to changes in the human aspects and
the environmental aspects of development. SAM
is based upon a 7-stage cycle starting with
determination of the actual purpose of the
assessment, to the review of the assessment, and

to assess development implications. The key
feature of using SAM for assessing progress
towards sustainability, and in this case of the
Northern Areas, is the concept of user-defined
indicators and the progress measurement criteria
thereof.

After the concept clearance and training
conducted earlier, the next major step in the
process was to actually identify various human
and environmental aspects and indicators related
to NA, for which data could be gathered, or
generated. For this particular step of the method,
a comprehensive exercise was undertaken in
2001, where IUCN again provided assistance to
the NA Administration in identifying relevant
possible indicators and acquiring preliminary data
thereof.

The next stage of this exercise was to re-gather
the stakeholders who had been part of the
previous two major exercises (concept clearance
and data gathering), and to finally select the
refined indicators as final input to the Northern
Areas progress towards sustainability exercise.
Stakeholder agreement on the performance
measurement scales of the finally selected
indicators was an important element of this
exercise. This particular step was undertaken in
2002 through a workshop with the stakeholders in
Gilgit.

The present report is the penultimate step of the
process.

Based on the indicators selected by the
stakeholders, and the performance criteria as
suggested and agreed by the NA development
stakeholders (public, private and community)
during the workshop, a Northern A r e a s
sustainability state-of-the-art report is now
produced which, in effect, establishes the
benchmark for the Northern Areas in terms of
where the Northern Areas of Pakistan stand on
the human wellbeing and ecosystem wellbeing
scale, as of today. This report also establishes the
benchmark of where, overall, the NA presently
stands in its progress towards sustainability.
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This report is divided into five chapters. Chapter
Two of the report briefly describes the
sustainability assessment methodology. Chapter
Three of the report briefly describes the indicator
selection and performance measurement
establishment process as undertaken for this
report. Chapter Four contains processing analysis
of the finally selected indicator to establish NA
baseline in its progress toward sustainability. The
final chapter of the report contains a brief analysis
of the findings based on the ‘state of NA
sustainability’ and issues as they arise of this
analysis. This chapter also includes a few
recommendations for future action as the way
forward.

As a reference document, this baseline report is
aimed at, and would be of use to, all citizens and
stakeholders in the Northern Areas’ development.
This report would serve as a guide and reference
point to undertake initiatives that will either
contribute to, or at least, not retard the NA’s
overall progress towards sustainability.

As a working document, this baseline is to assist
the P&D Department to help take stock of the
effect of human and environment related planning
and development interventions that the P&DD
manages on behalf of the public. This document
would also assist the P&DD in better designing,
implementation and monitoring of various public
sector development interventions that may impact
Northern Areas’ progress towards sustainability.

Assessing
Northern

Areas’
Progress
towards

Sustainability

Baseline
Report

2



Several key features mark the sustainability
assessment method:

❑ Equal treatment of people and the ecosystem
in themes that are quantified and combined,
as both are essential for sustainable
development in the long term.

❑ An analytical hierarchy that builds from a
shared vision of sustainability to specific
measurements via identification of elements
and objectives in a comprehensive manner.

❑ Visual tools: the Barometer of Sustainability
and the Egg of Wellbeing are powerful visual
and analytical tools to help users articulate
and assess overall state of sustainability and
specific areas of concern.

❑ Indicators that communicate performance
and can be combined to show how each
contributes to the performance of themes,
and to the overall vision, as too often the
communicative power of indicators is
obscured by hidden assumptions and
excessive complexity.

The core principle of Sustainability A s s e s s m e n t
Method is that sustainable development must be
a combination of human wellbeing and
ecosystem wellbeing. Human wellbeing is
defined as a condition in which all members of
society are able to determine and meet their

needs and enjoy a range of choices to meet their
potential. Ecosystem wellbeing is defined as a
condition in which the ecosystem can maintain its
diversity and quality, and thus its capacity to
support people and the rest of life in addition to
the potential to adapt to change and provide a
wide range of choices and opportunities for the
f u t u r e .

The two parts can be pictured as an egg, and the
concept has been dubbed the Egg of Wellbeing
(Figure 2.1).

People depend on the ecosystem, which
surrounds and supports them as much as the
white of an egg surrounds and supports the yolk.
At the same time, a healthy ecosystem is no
compensation if people are victims of poverty,
misery, violence or oppression. Just as an egg
can be good only if both the yolk and white are
good, so a society can be well and sustainable
only if both people and the ecosystem are well.

Human wellbeing is inherent in the idea of
sustainability, as it would be unimaginable to
desire for a low standard of living. Ecosystem
wellbeing is a requirement because the
ecosystem supports life and makes possible any
standard of living. Trade-offs between the needs
of people and the needs of the ecosystem will
always exist but can be limited and short-term,
rather than permanent. Ultimately, human and
ecosystem wellbeing are equally important, and a
sustainable society needs to achieve the both
together. Hence a logical goal for every society is

Assessing
Northern
Areas’
Progress
towards
Sustainability

Baseline
Report

3

Figure 2.1: Egg of Sustainability–SAM gives equal treatment to people and ecosystem

Key Features of Sustainability 
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to improve and maintain the wellbeing of people

and the ecosystem.

For these reasons, the Method of Sustainability
Assessment considers the wellbeing of people
and the ecosystem together but measures them
separately – and then brings them together again.
Information is organised into two subsystems, or

branches of the system; people (human
communities, economies and artifacts); and
ecosystem (ecological communities, processes
and resources).

As these two subsystems interact, the interactions
between them, such as 'resource use', are placed
within the subsystem where the impacts are felt.
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Box 2.1: A Framework of Dimensions: Human Population and Ecosystem

The Sustainability Assessment Method suggests a framework of five human and five ecosystem dimensions. Within

this framework, users select their own elements and indicators. The framework of dimensions is helpful to ensure that

important elements are not missed in the assessment process.

The framework is designed to combine a wide range of elements into a few major groups of roughly equal importance.

The dimensions of these groupings are comprehensive enough to accommodate the majority of concerns of most

societies: any issue regarded as significant for wellbeing and sustainable development has a place in one of the

dimensions. They represent non-technical and accessible concepts (wealth, water, etc.). Because they are equally

important, they are easily combined into indices of human and ecosystem wellbeing. A common framework of

dimensions allows assessments to be tailored to local conditions and needs and at the same time makes comparison

with other Sustainability assessments easier.

A fairly comprehensive sample of possible elements in each dimension includes:

❑ Health and population: physical and mental health, disease, mortality, fertility, population growth.

❑ Wealth: the economy, income, material goods, infrastructure, basic needs for food, water, clothing and shelter.

❑ Knowledge and culture: education, state of knowledge about people and the ecosystem, communication, systems

of belief and expression.

❑ Community: rights and freedoms, governance, institutions, peace, crime, civil order.

❑ Equity: distribution of benefits and burdens between males and females and among households, ethnic groups

and other social divisions.

❑ Land: the diversity and quality of land ecosystems, including their modification, conversion, and degradation.

❑ Water: the diversity and quality of inland water and marine ecosystems; modification by dams, embankments,

pollution, and water withdrawal.

❑ Air: local air quality and the global atmosphere.

❑ Species and populations: status of wild species and wild and domesticated (crop and livestock) populations.

❑ Resource use: energy and materials, waste generation and disposal, recycling; resource sectors such as

agriculture, fisheries, timber, mining, and hunting.

The method permits users to choose their own dimensions, based on their knowledge of the geographic area under

consideration. There are advantages and disadvantages to either choice. The recommended set of dimensions

emerged from much testing around the world and should be broad enough to include virtually any element in the

framework. However, in some areas specific concerns tend to have critical importance over others while in other areas

the process of defining critical dimensions may be essential for finding consensus on what, locally, constitutes

sustainability. The Sustainability Assessment Method can accommodate such differences in dealing with dimensions.

Dimensions are clusters of similar elements. It is important to ensure that dimensions are as mutually exclusive as

possible. It is entirely possible that the clustering exercise will take several rounds to refine.

To assess human and ecosystem wellbeing equally, there should be an equal number of dimensions for each

subsystem. Suggested method is of using five dimensions for mathematical reasons. However, it is possible to use

three to seven. But is vitally important to use an equal number of dimensions for each subsystem. Otherwise the weight

given to particular dimensions may be diminished.



Accordingly, human stresses on the ecosystem
(resource depletion, pollution, etc.) and benefits to
the ecosystem (conservation) are recorded under
'ecosystem'; and ecosystem benefits to people
(economic resources, health, etc.) and stresses
on people (natural disasters, etc.) are recorded
under 'people'.

The division of people and ecosystem into two
equal branches of reflection, measurement, and
analysis allows for comparison between progress
in human development and ecosystem
conservation. It is not possible to measure
sustainability per se as we simply do not know
what combinations of human and ecosystem
wellbeing would be sustainable. However,
most societies would consider themselves
more likely to be sustainable if their human
wellbeing and ecosystem wellbeing are both
high, i.e. when ecosystem stress (the
opposite of ecosystem wellbeing) is low.
Progress toward sustainability can, therefore,
be shown by the ratio of human wellbeing to
ecosystem stress.

It is not possible to measure progress toward
sustainability directly. Sustainability
Assessment Method, like any other
assessment method, measures sustainability
by assessing individual indicators but then,
critically, aggregating them. In this method,
the indicators, which are measurable by
definition, are used to assess elements such
as health or culture, which in turn make up
the larger dimensions of health and
population or knowledge and culture. Five
suggested human and five ecosystem
dimensions are used to organise elements
by theme. The hierarchy allows users to see
simultaneously the detailed performance
(indicators), while affording an appreciation
of the big picture (wellbeing of people and
the ecosystem).

A hierarchy of objectives provides a matching
series of stepping stones down from the
overall goal to specific performance criteria,

helping users to translate the concept of
sustainable development into concrete
improvements in people's lives and the condition
of an ecosystem (Figure 2.2).

Since it is impossible to account for everything,
and no instrument exists for measuring wellbeing
and sustainability directly, the assessment
measures representative aspects, or indicators.
Indicators require the collection and analysis of,
often, large amounts of data. This data can
become a mess of numbers. The challenge,
therefore, is to identify those features that reveal
most about the state of the system, using the
fewest possible number of indicators.
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Figure 2.2: Hierarchy of issues and objectives

System, subsystems, dimensions, issues, sub-issues 
and indicators are in regular type. Goals, objectives, 
sub-objectives and performance criteria are in italics.



In Sustainability Assessment, ensuring that the
message is not lost amidst the indicators is made
possible by using the hierarchy, which starts with
the system and its goal, and moves via
increasingly specific elements and objectives to
measurable indicators and the performance
criteria. The hierarchy of elements ensures that a
manageable set of indicators reveals key aspects
of human and ecosystem wellbeing in the system
being assessed. Combined with analysis, it can
help users of the assessment to understand how
well the indicators represent key features of the
system and their relationship to each other. The
hierarchy of objectives helps users to focus the
assessment on what needs to be undertaken to
achieve sustainable development. It also provides
a logical way of converting general concepts of
sustainable development, wellbeing and progress
into a set of explicit human and environmental
conditions.

The Barometer of Sustainability is a tool for
combining human and ecosystem wellbeing
visually in a chart of results, designed to provoke
discussion and further analysis. It presents
indices (compound indicators) visually, providing
anyone – from villager to head of state – with an
immediate picture of human and ecosystem
wellbeing. It can display the main dimensions of
each index to highlight the aspects of
performance that need most attention. It can
portray changes in the indices over time and
compare the indices of different societies.

The Barometer of Sustainability (Figure 2.3) is the
only performance scale that measures human
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Figure 2.3: The Barometer of Sustainability



and ecosystem wellbeing together without
submerging one in the other. The Barometer's key
features are:
❑ Two axes, one for human wellbeing, the other

for ecosystem wellbeing. This enables each
set of indicators to be combined
i n d e p e n d e n t l y, keeping them separate to allow
analysis of people-ecosystem interactions.

❑ The axis with the lower score overrides the
other axis in the analysis. This prevents a
high score for human wellbeing from
o ffsetting a low score for ecosystem
wellbeing, or vice versa. This approach
reflects the view that people and the
ecosystem are equally important and that
sustainable development must improve and
maintain the wellbeing of both.

❑ Each axis is divided into five bands. This
allows users to define not just the end points

of the scale – what is sustainable for them –
but intermediate points as well, for greater
clarity when using the scale.

The Barometer shows the scores of human
wellbeing relative to ecosystem wellbeing on a
graph that immediately allows one to see the
relative performance of different spatial units
(such as countries) or how a single spatial unit
(e.g. country or region) scores on diff e r e n t
dimensions – such as land, water, air, resource
use or biodiversity.

Mapping is another visual tool for showing
sustainability. For each indicator and index a map
showing performance can be generated. Maps
allow user to see what parts of the system are
doing well or poorly and where actions should be
concentrated.

Assessing
Northern
Areas’
Progress
towards
Sustainability

Baseline
Report

7

Figure 2.4: P a k i s t a n ’s Barometer of Sustainability: A National Perspective

Data for illustrative purposes only, not necessarily accurate or the most up-to-date. The horizontal indices relate to
the five suggested dimensions of ecosystem wellbeing, from left to right as they appear on the chart: water (w), land
(l), species and populations (s), resource use (r) and air (a). The vertical indicators relate to the five dimensions
suggested for the human wellbeing indices, from the bottom up as they appear on the chart: knowledge and culture
(k), community (c), wealth (w), health (h) which is hidden behind wealth in this chart and equity (e).

Source: Prescott-Allen, 2001.



Performance indicators are those indicators for
which the range of good and bad performance
has already been defined. These indicators can
easily be interpreted because the key to their
interpretation has already been provided.
Sustainability Assessment uses these indicators
because they are the simplest and most direct
way of operationalising a vision of sustainability
and measuring progress towards that vision.

The Barometer is an effective way to combine
indicators. Indicators can be combined in one of
two ways: by converting their measurements to a
common unit such as money or by putting them
on a performance scale.

It should be noted, however, that standardised
monetary units tend to distort the indicators
because they lose or bury information. For
example, it is impossible to convert life, freedom,
or a wild species into rupees without losing most
of what we value about them.

By contrast, a performance scale gives a score to
an indicator measurement based on the distance
between the measurement and a standard level of
performance. Performance criteria (definitions of
a standard level performance) can differ with each
indicator, but since their scores are scaled across
the same qualitative range, the scores can be
combined. The Barometer of Sustainability charts
each indicator and each index in relation to
others, based on how well they have performed
according to the standards set for adequate
performance.
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Figure 2.5: Barometer of Sustainability: A Regional Comparison

Data for illustrative purposes only, not necessarily accurate or the most up-to-date. The scores for human wellbeing
appear as the 'yoke', the ecosystem wellbeing scores appear as the 'egg-white' in the Egg of Wellbeing for each
country.

Source: Prescott-Allen, 2001.



❑ A seven stage cycle of progressively
detailed reflection, analysis, and judgement
that helps ensure that important elements
are not missed and that measurements
show overall sustainability as well as
progress on key elements.

❑ Integrated use of narrative, measurements
and mapping to record the process and
results. This ensures that results are
presented clearly, visually and with
assumptions made explicit, thus facilitating
discussion.

❑ A user-focused process that provides the
tools and the guidance to help any group
articulate and understand sustainable
development in its own terms instead of
adopting a standard set of disconnected
indicators.

❑ Flexibility, the method can be applied to
support a broad range of uses and can be
scaled according to needs and resources
without losing the central message or
sacrificing key features.

Sustainability Assessment is carried out by a
group of organisations and individuals, the
'participants,' following a cycle of seven stages:
❑ first, a discussion of the rationale for the

assessment – its purposes, intended uses,
users of the results, who will participate and
how it will be carried out;

❑ then, moving from broad overview to the
specifics of indicators, in the next four stages
the participants determine what and how the
assessments will made including measuring
or collating the data;

❑ finally, switching from the specific indicators
to an aggregated view of the bigger picture
again, in the last two stages the participants
combine the measurements, analyse the
results, and translate them into conclusions
for action.

The stages are:
1. Determine the purpose of the Sustainability

A s s e s s m e n t . Determination of how

comprehensive an assessment to be made,
its purpose, its intended users and
participants, its intended uses and methods.
All this must be agreed and documented.

2. Define the system and goals. The system
consists of the people and ecosystem of the
area to be assessed. The goals encapsulate
a vision of sustainable development and
provide the basis for deciding what the
assessment will measure.

3. Clarify dimensions, identify elements and

objectives. System dimensions are clusters
of themes – ten are used in this method.
Elements are key concerns or features of
human society and the ecosystem that must
be considered to get an adequate sense of
their condition. They are grouped under
dimensions. Objectives break the identified
system goal(s) into specific parts that relate
to each element.

4. Choose indicators and performance criteria.

Indicators are measurable and representative
aspects of an issue. Performance criteria are
the standards set to measure achievement
under each indicator.

5. Gather data and map the indicators. Indicator
results are produced by gathering and
compiling data, scored according to the
performance criteria, and mapped.

6. Combine the indicators and map the indices.

Indicator scores are combined to move up
the hierarchy: indicators into sub-element
indices; sub-element indices into element
indices; element indices into dimension
indices; and dimension indices into
subsystem indices (separate indices for
people and the ecosystem). Indices are
mapped to reveal visually overall findings and
specific patterns of performance.

7. Review results and assess implications. The
review links the assessment to action by
analysing the patterns and the data behind
them to suggest what actions are needed and
where. The review also provides the
diagnosis for the design of programs and
projects.

Only once the framework of goals, elements and
objectives is adopted should indicators be chosen
to represent the elements. By comparison, in
most other assessment approaches, informal
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methods such as brainstorming and canvassing
are used to identify indicators, without going
through the first two stages. This usually produces
an unwieldy list of indicators, which then has to be
reduced to a manageable number. Therefore the
first stages (‘determine the purpose' and 'define
the system and goals') play a crucial role in this
approach to system assessment.

Without these key features that have been
incorporated into the Sustainability Assessment
Method, the process can degenerate into mere
compilations of data, from which it is hard to draw
useful conclusions. At worst, this means all mess
and no message. Even at best, the assessment's
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Table 2.1: Status of System Development in NA

Steps 

Stage 1.

Determining purpose
of assessment

Stage 2.

Defining the system
and goals 

Stage 3:

Clarify dimensions,
Identify elements
and objectives

Stage 4:

Choose indicators
and performance
criteria

Stage 5: Gather data
and map indicators

Stage 6: Combine
indicators and map
indices

Stage 7: Review
results and assess
implications

Process Outputs

Clarity amongst stakeholders about the
expectations regarding the assessment, its
main purpose and scope

More interaction amongst stakeholders who
may have worked in isolation

Agreement on the exact scope of the
assessment, enhanced familiarity with the
assessment area

Perspectives more inclusive of both human
wellbeing and ecosystem wellbeing

More integrated appreciation of sustainable
development

Agreement on what locally relevant elements
are within the local vision of sustainable
development and will be considered
specifically as part of the assessment

Appreciation of the role and limitations of
numbers

More detailed definition of what is considered
acceptable performance for the indicators

Appreciation for the significance of certain
kinds of data

Skills built in working with performance
indicators

Appreciation of the consequences of data
gaps

Agreement on initial assessment of
performance against indicators

A growing understanding of overall
performance of the system being assessed

Critical appreciation of the contribution and
limitations of quantitative indices 

Greater contact between stakeholders who
previously worked in isolation

Agreement about priority actions for
improving performance towards sustainable
development

Appreciation of overall contribution of
assessment process to quest for sustainable
development

Motivation to fill data gaps plus clarity about
where critical gaps lie

Data Outputs 

None

Maps of the system
being assessed

A meta-database,
with sources of data
identified (statistical,
reported, mapped)

Data gaps identified

List of indicators for
all elements and
sub-elements.

Performance criteria
and scales for each
indicator.

Database

Scores for indicators

Mapped
performance of
indicators

List of performance
indices for the
hierarchy

Visual
representations of
performance 

An analysis (report)
of patterns of
performance

An analysis (report)
of priorities for
action

Product Status 

Completed in
October 1999.
Available in form of
SAM Workshop
(Gilgit) Report 

Completed in
October 1999.
Available in form of
SAM Workshop
(Gilgit) Report

Completed in
September 2002,
Information
available as draft
indicators data set 

Completed in
October 2002.

Contained in the
Baseline Report

Completed in
October 2002

Contained in the
Baseline Report

Completed in
November 2002

Contained in the
Baseline Report

Guidelines in the
Baseline Report as
the Way Forward 



investment of money, time and effort will not return
full value in useful information for decision-
making.

The  provides status of the NA’s progress towards
sustainability exercise as it relates to various
stages (briefly) of SAM methodology, to date
(Table 2.1).

In order to select and finalise indicators to be used
for establishing Northern Areas progress towards
sustainability baseline, and to develop a
performance criteria of the indicators (for which
the Northern Areas progress towards
sustainability is to be measured against in future)
an indicator refinement workshop, as the final
stage to this exercise, was conducted in October
2002 in Gilgit.

Care was taken to invite participants /stakeholders
who had been involved with this concept since its
inception, i.e. attendees since the first orientation
session of 1999 and through its intermediary steps
including preliminary selection of indicators and
data gathering (2000), and those who would be
directly involved /responsible to generate periodic
N A’s sustainability assessment report in future.
This involvement/responsibility could be in the
form of either producing the sustainability
assessment report itself, or providing authentic
periodic data for its production.

During the preliminary indicator data gathering
exercise in 2000, approximately 150 possible
indicators were identified that could be used in
assessing Northern A r e a s ’ progress towards
s u s t a i n a b i l i t y, provided periodic and authentic data
for these indicators was regularly generated and
made timely available to the organisation
responsible for producing such assessment reports.
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Box 2.2: List of Selected Indicators

1. Infant Mortality Rate (IMR)

2. Maternal Mortality Rate (MMR)

3. Doctor/Population Ratio

4. Wheat Yield (in tons) per Hectare

5. Percentage of Local Language Radio Broadcast Airtime of the Total Radio Broadcast Airtime

6. Teachers/Student Ratio (Primary Level)

7. Drop-Out Rate (Primary Level)

8. Electricity Generation/Demand Ratio

9. Number of Telephone Lines per 1,000 People

10. Percentage of Metaled Roads of the Total Length of Roads in NA

11. Annually Reported Incidence of Homicide per 100,000 Population

12. Annual per Capita Public Spending (in Pak Rupees)

13. Female/Male Enrollment Ratio (Secondary Level)

14. Percentage of Area under Cultivation of the Total Cultivable Area

15. Mean Annual Precipitation

16. Ambient COx in Urban Areas

17. Percentage of Protected Areas having Management Plans of the Total Protected Areas

18. Percentage of Trophy Sized Animals in Total Population (of Markhor)



For the purpose of finalising the indicators, a set
of four criteria was established to judge each and
every indicator against for its relevance,
r e l i a b i l i t y, representativeness. Each indicator was
measured against these criteria for final inclusion
in the assessment study. The established criteria,
thus were,
❑ Will the change in the indicator value signify

anything?
❑ Is information available at the NA level?
❑ Is periodic information of indicator value

(annual or biannual) is produced and made
available?

❑ Is the source of data/information authentic
and reliable?

After a comprehensive and detailed screening
process, a total of 18 indicators related to the
Human and Ecosystem aspects of this
assessment were selected. All other indicators did
not fulfil either one or two, and in majority of
cases, all the four selection criteria for inclusion in
the assessment report (Box 2.2).

These indicators were, then, assigned to the
respective assessment dimensions in accordance
with the Sustainability Assessment Methodology,
for developing performance measurement of each.
Assessment Dimensions and Issues chosen for
this assessment, along with the number of
indicators for each are listed (Table 2.2).

Developing of indicator performance
measurement is a consensus building process
among stakeholders to help define the overall
direction and pace at which the stakeholders
would wish to see development to take place on a
sustainable scale and then to undertake
policy/operational measures in future to guide
such development. Development of performance
scales also requires discussion between the
‘suppliers’ and the ‘users’ of such development to
come to an agreement on performance
measurement scale for times to come, so to be
held accountable for actions taken, or not taken,
in pursuit of sustainable development.

Participants of this particular workshop were
organised into two groups to develop
performance measurements of indicators relating
to the Human and the Ecosystem dimensions of
the assessment. Participants were organised
according to their interest and their expertise
relating to the two, so to discuss and develop
performance indicators based on consensus.
Participants were also requested to develop and
record the required information on indicator ‘fact
sheet’, for each indicator for which performance
measurements were to be developed.
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Table 2.2: Respective Selective Indicators for each Dimension

Sub-system Dimension Number of Indicators 

Human Health and Population 3

Economy and wealth 1

Knowledge and Culture 3

Community Infrastructure 3

Equity 3

Ecosystem Land 1

Water 1

Air 1

Flora (resource use ) 1

Fauna (species ) 1



Based on the information gathered form this
exercise, and the performance measurements of
indicators developed thereof, performance
measurement scores of each indicator were then
calculated for conversion, representation, and
plotting on the barometer of sustainability.

Following is a brief illustration of the mechanism
used to convert the indicator’s performance
scales (and the current indicator value as noted
from the available indicator data) into indicator
scores for each individual indicator.

Once the data has been established for an
indicator, the measurement is given a score on
basis of the performance criteria. T h e
performance criteria defines the bands, while
indicator scores will determine in which barometer
band a given indicator measurement will fall.

There are two ways to determine an indicator
measurement’s exact position on the band. This
position depends upon whether
❑ ‘best performance’ is the maximum value

and the ‘worst performance’ is the minimum
v a l u e

❑ ‘best performance’ is the minimum value and
the ‘worst performance’ is the maximum
value

When ‘best’ is the highest value and ‘worst’ is the
lowest, the indicator score is calculated as
follows:

{[(actual indicator value – base indicator value) ÷
(top indicator value – base indicator value)] x 20}
+ base point of the band on the Barometer scale

For example, calculation of indicator score for the
following indicator values of indicator ‘Number of
veterinarians in the Northern Areas.

NA data on indicator (Current situation) = 25
Veterinarians

Indicator value calculation (Scores are rounded to
the nearest whole number)

25 (actual indicator value) – 20 (base
indicator value) = 5

30 (top indicator value) – 20 (base indicator
value) = 10

5 ÷ 10 = 0.5

0.5 x 20 = 10

10 + 0 (base point of the band on the
Barometer scale) = 10

Indicator value on the band is thus 10.

When ‘best’ is the lowest value of the band and
‘ w o r s t ’ is the highest, the indicator score is
calculated as follows:
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Band Top of Scale Number of   
veterinarians in NA

Good 100 120

OK 80 100

Medium 60 80

Poor 40 50

Bad 20 30

Base 0 20

Best value 120 = Maximum
Worst value 20 = Minimum



Top point on the Barometer scale – {[(actual
indicator value – base indicator value) ÷ (top
indicator value – base indicator value)] x 20}

For example, calculation of indicator score for the
following indicator values of indicator ‘percentage
land use change in the Northern Areas. 

Best value 0 = Maximum Worst value 30 =
Minimum

NA data on indicator (Current situation) = 12
percent

Indicator value calculation

12 (actual indicator value) – 10 (base
indicator value) = 2

15 (top indicator value) – 10 (base indicator
value) = 5

2 ÷ 5 = 0.4

0.4 X 20 = 8

60 – 8 = 52

Indicator value on the band is thus 52.
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Band Top of Scale Percentage
change in natural

area

Good 100 0

OK 80 2

Medium 60 10

Poor 40 15

Bad 20 20

Base 0 30

Best value 0 = Maximum
Worst value 30 = Minimum



Following is the individual and composite analysis
of indicators and their performance measurement
to be used in development of the NAsustainability

assessment baseline, thus establishing a
benchmark for assessing NA’s progress toward
sustainability.
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Indicators of Sustainability: 
State-of-the-Art in Northern Areas

Chapter 3

1. Infant Mortality Rate

Dimension Health and Population

Issue Health 

Indicator Wording Infant Mortality Rate (IMR) Per 1,000 live births 

Significance of the Indicator Measure quality of women’s health, 
sanitation facilities, post natal care

Performance Scale Good = 20 Natural rate = 20

OK = 50 National Av.= 90

Medium = 60 Balochistan Av. = 120

Poor = 70

Bad = 90

Base = 120 

Indicator value at NA Level 70 Source: DOH (HMIS)

Indicator Score 40 Through Calculation

Indicator Information Remark, if any

2. Maternal Morality Rate

Dimension Health and Population

Issue Health Literacy 

Indicator Wording Maternal Morality Rate (MMR) Per 100,000 live births

Significance of the Indicator Measures women’s timely access to health 
facilities, quality of pre/post natal care and 
nutritional status of fertile women 

Performance Scale Good = 50 Natural Rate = 50

OK = 200 National Av. = 400

Medium = 300

Poor = 400

Bad = 500

Base = 600

Indicator value at NA Level 500 Source: DOH (HMIS)

Indicator Score 20 Through Calculation

Indicator Information Remark, if any
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3. Population/Doctor Ratio

Dimension Health and Population

Issue Health 

Indicator Wording Doctor/Population Ratio number of persons/ 
doctor 

Significance of the Indicator Measure population access to qualified 
medical care, and proper health facilities

Performance Scale Good = 1:250 Norway Av. = 1:250

OK = 1:1,000 National Av. = 1:1,900

Medium = 1:1,500

Poor = 1:2,000

Bad = 1:3,000

Base = 1:4,000 

Indicator value at NA Level 3,974 Source: DOH (HMIS)

Indicator Score 0.5 Through Calculation

Indicator Information Remark, if any

4. Wheat Yield

Dimension Wealth and Economy

Issue Agricultural Production 

Indicator Wording Wheat Yield (in tons) per Hector

Significance of the Indicator Better yield increases food availability and 
enhances earned income 

Performance Scale Good = 12 National Av. = 8 tons/Ha

OK = 8 NAAgriculture Dept’s

Medium = 5 target = 5 tons/Ha 

Poor = 2 by 2015

Bad = 1

Base = 0.05 

Indicator value at NA Level 2 Source: NA Directorate 
of Agriculture

Indicator Score 40 Through Calculation

Indicator Information Remark, if any
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5. Local Language Air Time

Dimension Knowledge, Culture and Skills 

Issue Culture 

Indicator Wording Percentage of Local Language Radio 
Broadcast Airtime of the Total Radio 
Broadcast Airtime 

Significance of the Indicator Effective communication for 
encouragement and inspiring local language
as means to sustaining local culture 

Performance Scale Good = 80 100 percent as best

OK = 60 case is not desirable

Medium = 45 because some key

Poor = 30 information is available

Bad = 20 in national and other

Base = 0 global languages

Indicator value at NA Level 40 Source: Radio Pakistan,
Gilgit 

Indicator Score 53 Through Calculation 

Indicator Information Remark, if any

6. Teachers/Student Ratio

Dimension Knowledge, Culture and Skills 

Issue Education 

Indicator Wording Teachers/Student Ratio
(Primary Level)

Significance of the Indicator Measures quality of Education being
imparted to individual students 

Performance Scale Good = 1:20 UNICEF/ UNESCO

OK = 1:25 Standard = 1:25

Medium = 1:30

Poor = 1:40

Bad = 1:60

Base = 1:100 

Indicator value at NA Level 1:38 Source: DOE

Indicator Score 44 Through Calculation

Indicator Information Remark, if any
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7. Primary Dropout Rate

Dimension Knowledge, Culture and Skills 

Issue Literacy 

Indicator Wording Drop-Out Rate (Primary Level) In percentage

Significance of the Indicator Measures access and quality of education 
and increase in overall literacy rate 

Performance Scale Good = 0% National Average = 10%

OK = 3%

Medium = 5%

Poor = 10%

Bad = 20%

Base = 30%

Indicator value at NA Level 4% Source: DOE (EMIS)

Indicator Score 70 Through Calculation

Indicator Information Remark, if any

8. Electricity Supply-Demand Ratio

Dimension Community Infrastructure

Issue Utility: Availability of a basic utility to all of 
the population 

Indicator Wording Electricity Generation/Demand Ratio

Significance of the Indicator Availability / coverage of electricity is 
fundamental to socio-economic growth

Performance Scale Good = 1:1

OK = 1:1.1

Medium = 1:1.25

Poor = 1:1.5

Bad = 1:2

Base = 1:3

Indicator Value at NALevel 1:1.19 Source: NAPWD

Indicator Score 68 Through Calculation

Indicator Information Remark, if any
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9. Telephone Availability

Dimension Community Infrastructure

Issue Communication: Availability of a basic 
facility to all of the population

Indicator Wording Number of Telephone Lines per 
1,000 People

Significance of the Indicator Timely and wider access to information

Performance Scale Good = 150 Highest income

OK = 75 countries = 600

Medium = 25 World = 163

Poor = 15 Developing 

Bad = 5 Countries = 78

Base = 0 National = 22

Indicator value at NALevel 7 Source: SCO

Indicator Score 24 Through Calculation 

Indicator Information Remark, if any

10. Quality of Road Access

Dimension Community Infrastructure

Issue Communication: Access to basic facilities to 
all of the population 

Indicator Wording Percentage of Metaled Roads of the Total 
Length of Roads in NA

Significance of the Indicator More the metaled roads, better and faster 
access to facilities by all 

Performance Scale Good = 100% National Average = 43%

OK = 75%

Medium = 60%

Poor = 50%

Bad = 25%

Base = 0%

Indicator value at NA Level 24% Source: NAPWD

Indicator Score 19 Through Calculation 

Indicator Information Remark, if any
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11. Crime Incidence

Dimension Equity 

Issue Law and Order 

Indicator Wording Annually Reported Incidence of Homicide 
per 100,000 Population 

Significance of the Indicator Security of life, harmony and peace 

Performance Scale Good = 0

OK = 5

Medium = 10

Poor = 20

Bad = 50

Base = 100

Indicator value at NA Level 7 Source: NA Police Dept.

Indicator Score 72 Through Calculation

Indicator Information Remark, if any

12. Public Spending

Dimension Equity 

Issue Govt. Public Spending 

Indicator Wording Annual per Capita Public Spending Includes development
(in Pak Rupees) as well as non-

development budget

Significance of the Indicator More per capita public spending on 
facilities/utilities suggest better availability 
of such to all 

Performance Scale Good = 10,000 Existing National 

OK = 7,000 Average = 5,000 

Medium = 5,000

Poor = 4,000

Bad = 2,000

Base = 1,000 

Indicator value at NA Level 4,000 Source: NA P&D &
Finance Departments 

Indicator Score 40 Through Calculation

Indicator Information Remark, if any
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13. Access to Higher Education

Dimension Equity 

Issue Female Education 

Indicator Wording Female/Male Enrollment Ratio 
(Secondary Level)

Significance of the Indicator Equal access to high school education 
by females

Performance Scale Good = 1:1

OK = 1:1.5

Medium = 1:2.0

Poor = 1:2.5

Bad = 1:4.0

Base = 1:5.0 

Indicator value at NA Level 1:2.5 Source: DOE

Indicator Score 40 Through Calculation

Indicator Information Remark, if any

14. Area Under Cultivation

Dimension Land 

Issue Production 

Indicator Wording Percentage of Area under Cultivation of the 
Total Cultivable Area

Significance of the Indicator Indicates better food security through better 
farm land utilisation through cultivation

Performance Scale Good = 100%

OK = 95%

Medium = 90%

Poor = 85%

Bad = 75%

Base = 70%

Indicator value at NA Level 75% Source: NA Dept. of
Agriculture & GOP

Indicator Score 20 Through Calculation

Indicator Information Remark, if any
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15. Precipitation

Dimension Water 

Issue Availability 

Indicator Wording Mean annual precipitation Rainfall is major part of 
precipitation in the NA

Significance of the Indicator Precipitation, or lack of, effects agriculture 
production, water supply, vegetative 
cover and lifestyle

Performance Scale Good = 3,500 mm 3,500 mm is ideal and

OK = 2,500 mm target for appropriate

Medium = 1,500 mm agricultural production,

Poor = 1000 mm water supply, and 

Bad = 500 mm water storage 

Base = 200 mm

Indicator value at NA Level 230 mm Source: NA
Meteorological Dept. 
WAPDA, Dept. 
of Agriculture 

Indicator Score 2 Through Calculation

Indicator Information Remark, if any

16. Ambient Air Quality

Dimension Air 

Issue Quality 

Indicator Wording Ambient COx in Urban Areas COx means Carbon
Oxides
Unit mg/m3 per hour 

Significance of the Indicator As major air pollution causing parameter,
less COx the better

Performance Scale Good = 0 WHO maximum

OK = 5,000 acceptable limit for safe

Medium = 10,000 human living condition 

Poor = 20,000 = 30,000

Bad = 30,000

Base = 40,000  

Indicator value at NA Level 2.06 Source: NACS-SP
(IUCNP with SUPARCO)

Indicator Score 100 Through Calculation

Indicator Information Remark, if any
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17. Protected Areas Management

Dimension Flora (resource use)

Issue Use 

Indicator Wording Percentage of Protected Areas having 
management plans of the total designated 
protected areas

Significance of the Indicator Better managed protected areas are Income through game
a main tool of biodiversity conservation reserves and tourism 

potential 

Performance Scale Good = 100% Total PAs in the

OK = 67% Northern Areas = 16

Medium = 59%

Poor = 35%

Bad = 15%

Base = 6%

Indicator value at NA Level 12% Source: NA Forest 
Department 

Indicator Score 13 Through Calculation

Indicator Information Remark, if any

18. Sustainable Use of Wildlife

Dimension Fauna (species)

Issue Species and population 

Indicator Wording Percentage of trophy sized animals of the 
total population (of Markhor) 

Significance of the Indicator Signifies increase in preservation efforts of 
threatened species 

Performance Scale Good = 10 Ideal: natural 

OK = 8 condition = 10

Medium = 6 Minimum percentage

Poor = 4 to allow trophy

Bad = 2 hunting = 6

Base = 0 Extinct from some
areas = 0

Indicator value at NA Level 4 Source: NA Forest 
Department, 
IUCNP-MACP

Indicator Score 40 Through Calculation

Indicator Information Remark, if any



Once indicators have been given a score, they are
then combined into indices, or compound
indicators, as all indicators scores are calculated
in the same manner using the same five-band
scale. These scores are combined throughout the
hierarchy of issues into an issue index. Issue
indexes are combined into dimension index, and

dimension index into a subsystem index. For both
sub-systems, separate indices are developed,
called the Human Wellbeing Index (HWI) and the
Ecosystem Wellbeing Index (EWI).

Various elements can be combined in one of the
three ways; un-weighted average, weighted
average, or a Veto. In un-weighted average, the
elements are arithmetically added and averaged.
In weighted average, the elements are given a
different weight, and then arithmetically added
and averaged. Whereas in veto combination, a
lower score overrides a higher score for an
element (details of pros and cons of all the three
choices could be seen in Prescott-Allen, 2001).

For the purpose of developing the present baseline
report, values of all elements have been taken as
un-weighted average, mainly for two reasons, a)
the bare minimum number of indicators that could

functionally and practically be used for this exercise
limits the meaningful interpretation of information if
used as weighted average or veto, and b) to
provide as accurate as a representation of the
performance criteria as selected by the workshop
participants for development of the as-it-is
combined picture of the NA’s state of sustainability.

The following table (3.1) provides the combined
indicators scores as un-weighted average for
each assessment dimension.

The following figure (3.1) illustrates Northern A r e a s ’
baseline for each assessment dimension as
developed through individual indicators’ u n -
weighted average, and is represented on the
Barometer of Sustainability. It also illustrates
Northern Areas composite baseline (shown as egg
of sustainability at the intersection of both sub-
system axes) of all assessment dimensions as
developed through individual indicators and is
represented on the Barometer of Sustainability as
the Northern A r e a s ’ progress towards sustainability.
❑ Northern Areas Human Well Being Index

(HWI) = 41
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Table 3.1: Combined indicators’ scores for each assessment dimension

Sub-system Dimension Number of Total  Score Un-weighted
Indicators Combined Average

Score

Human Health and Population 3 60.5 20

Wealth and Economy 1 40 40

Knowledge and Culture 3 167 56

Community Infrastructure 3 111 37

Equity 3 152 51

Ecosystem Land 1 20 20

Water 1 2 2

Air 1 100 100

Flora (resource use ) 1 13 13

Fauna (species ) 1 40 40



❑ Northern Areas Ecosystem Wellbeing Index
(EWI) =35

❑ Northern Areas Wellbeing Stress Index (WSI)
=0.63

The Wellbeing/ Stress Index (WSI) – the ratio of
human wellbeing to ecosystem stress–is
produced to illustrate the pressure that progress
of Human Wellbeing puts on the wellbeing of the
Ecosystem. WSI is produced in two steps. First,

EWI is subtracted from 100 to convert it into an
Ecosystem Stress Index (ESI). HWI is then
divided by ESI to obtain the WSI of a system. The
following table illustrates the Performance criteria
for Wellbeing/Stress Index as suggested in SAM
methodology.

A WSI of 1.0 implies that the ecosystem stress is
exceeding human wellbeing.
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Figure 3.1: Northern Areas’Barometer of Sustainability

Table 3.2: Standard Values of Wellbeing/Stress Index

Band Top point on scale Ratio of human wellbeing to 
ecosystem stress (WSI)

Good 100 8.0

OK 80 4.0

Medium 60 2.0

Poor 40 1.0

Bad 20 0.5

Base 0 0



The barometer of sustainability indicates that the
Northern Areas, though just equal in terms of
human and the ecosystem well being at present,
overall stand at about the border of the Medium
band while remaining within the Poor band. In
other word, collective performance measurement
of sustainability indicators shows that Northern
Areas is in a Poor state of sustainability. It also
means that the progress in human wellbeing is
taking place at the expense of ecosystem
wellbeing. The WSI of 0.63, which falls with in the
Poor band, suggests that NA ecosystem is under
substantial stress.

On individual dimensions level, it can be seen that
lower performance values of Health & Population
on the Human sub-system level, and lower

performance values of water and Flora on the
Ecosystem level are the major areas that are
lagging in performance and hence are main
contributors in keeping NA’s slow in its progress
towards sustainability. Within these individual
dimensions, it can also be seen that a lower
performance value of one particular indicator may
lower the overall performance value of the
dimension.

Viewing the individual dimension scores, it stands
to reason that where attention, generally, needs
to be provided to all areas of human and
ecosystem well being for better planning and
execution of development initiatives to help NA
progress towards sustainability, particular
attention by the policy makers/implementers
need to be focussed on the Health and
Population dimension within the Human, and
Water and Flora dimensions within the
Ecosystem as immediate priority areas for
development intervention. Performance scales of
individual indicators within these dimensions
have already identified what needs to be done.
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Figure 3.2:  N A Barometer of Sustainability adjusted for air quality band value as illustration



The present NABaseline for various indicators has
been developed by considering all indicators to be
of equal importance, and using the average of
indicator performance values for each assessment
dimension. It was considered appropriate in this
instance for one basic reason: a very small
number of ‘useable’ indicators (18) were available
for this exercise. Relevant weighting of indicators,
to determine relative importance and effect of one
indicator over the other in the overall NA’s
progress toward sustainability may be required to
be undertaken at some future cycle of
sustainability assessment to render the
assessment process more realistic results.

With a relatively small number of indicators used
for assessment purposes, an unusually higher
‘ g o o d ’ or ‘bad’ value of one indicator in one
dimension can skew the overall results. Case in
point being the Air Quality indicator value of this
exercise. The almost ‘ideal’ score of this particular

indicator significantly changed the overall NA
Baseline of sustainability making NA’s location on
the barometer at almost the cups to poor and
medium. If however, this indicator value would
have been ‘normal’as in case of other few indicator
values, the overall NA’s baseline of sustainability
would have been somewhere in the middle of the
Poor band. Figure 3.2 illustrates the point, where
an Air Quality indicator score of band value 50 has
been arbitrarily used (as opposed to the actual
band value 100) for the sake of presentation.

By the same token, a relatively small policy and
implementation effort to improve performance of
one particular sustainability indicator that may be
lagging in any of the human or ecosystem
dimension can improve the overall progress
towards sustainability scenario. For example, if
improvement was focussed to improve
performance on one indicator, say doctor/
population ratio from a band value 0.5 to 20, and
all other indicator band values remaining the
same, the human dimension on the Northern
Areas Baseline barometer would move from the
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Figure 3.3:  N A Barometer of Sustainability adjusted for doctor/population band values 
as illustration (as compared to Figure 3.1)



Bad band to the Poor band on the human
subsystem dimension. Figure 3.3 illustrates the
point graphically, using an indicator score for
doctor/population ratio of band value 20 (as
opposed to the actual band value 0.5). T h e
position of Health and Population has improved as
compared to that of in Figure 3.1.

Following is the suggested way forward based on
the experience of developing the benchmark for
Northern Areas progress towards sustainability
and analysis of observations on the process and
the product thereof:

❑ This assessment report should be seen as a
first step in a learning and reflection exercise
in assessing Northern Areas progress
towards sustainability. This report also needs
to be seen as an opportunity to help identify
development areas/sectors that may require
preferred attention by policy makers,
implementers, and partners in planning for
NA’s present and future development

❑ The present report should be shared will all
N A’s stakeholders and partners in
development as widely as possible to create
awareness among them about the present
state of sustainability in the Northern Areas,
and to increase their commitment and
responsibility toward Northern A r e a s ’
development in a sustainable manner.

❑ A periodic assessment of Northern Areas
progress towards sustainability should be
undertaken, preferably once every year, to
monitor NA’s progress in this regard, and to
help reflect on the consequences of policy or
operational decisions taken so far for their
effect on NA’s sustainable development.

❑ The present report has been generated with
indicator data information for the year 2000-01.
It is suggested the next NA progress towards
sustainability report be generated somewhere
around May-June 2004 using the year 2002-03
information for the selected indicators.

❑ An effort needs to be undertaken to add at
least ten more indicators (5-6 for Human, and
4-5 for Ecosystem dimensions) for the next
iteration of the sustainability assessment to
provide a relatively broader sustainability
analysis base, as a start. This increase will
provide relatively more accuracy to the
Northern A r e a s ’ progress towards
sustainability assessment in the short and the
long run.

❑ The paucity of useful indicators (especially of
ecosystem related indicators) and reliable
periodic data as evinced in developing this
assessment report be considered as one
major priority area demanding attention by all
NA development partners and stakeholders.
This could perhaps best be achieved by
organising a NA development partners/
stakeholder ‘forum’ with a responsibility to
develop/generate indicator data information
p e r i o d i c a l l y, and on an incremental
development concept.

❑ As the custodian of NASSD, and the key
organisation in the Northern Areas channeling
Northern Areas development, the NA P & D
Department is recommended as the central
organisation to produce periodic NA’s progress
toward sustainability assessment reports.

❑ NA P&D Department can be assisted by
IUCN to help set-up a system within the
department to develop internal capacity to
produce periodic sustainability assessment
reports. In this regard, IUCN will provide a
system manual (a ‘how to’ document) to
P&DD for helping in producing periodic
assessment reports.

❑ The Northern Areas progress towards
sustainability assessment reports should be
used as tool to monitor expected benefits as
expected to accrue through implementation
of the Northern Areas Strategy for
Sustainable Development.
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