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BACKGROUND 

The purpose of the WCMC  Handbooks on Biodiversity Information Management i s 
to support those making decisions on the conservation and sustainable use of living 
resources. Th e handbook s for m par t o f a  comprehensiv e programm e o f trainin g 
materials designe d t o buil d information-managemen t capacity , improv e 
decision-making and assist countries i n meeting their obligations under Agenda 21 
and the Convention on Biological Diversity . 

The intende d audienc e include s informatio n professionals , policy-makers , an d 
senior managers i n government, th e private secto r and wider society , al l of whom 
have a  stak e i n th e us e o r managemen t o f livin g resources . Althoug h writte n t o 
address th e specifi c nee d fo r improve d managemen t o f biodiversity-relate d 
information a t the national level , the underlying principle s apply to environmenta l 
information in general, and to decision-making at all levels. The issues and concepts 
presented ma y also be applied i n the contex t o f specifi c sectors , such a s forestry , 
agriculture and wildlife management . 

The handbooks dea l with a  range o f issues and processes relevant t o the use of 
information i n decision-making , includin g th e strengthenin g o f organisation s an d 
organisational linkages, data custodianship and management, and the development of 
infrastructure t o suppor t dat a an d informatio n exchange . Experienc e suggest s tha t 
some of the greatest challenges in information management today are concerned with 
organisational issues , rather than technica l concern s i n the delivery of informatio n 
which support s informe d decision-making . Consequently , topic s ar e addresse d a t 
management an d strategi c levels , rathe r tha n fro m a  technica l o r methodologica l 
standpoint, an d alternativ e approache s ar e suggeste d fro m whic h a  selectio n o r 
adaptation can be made which best suits local conditions. Nevertheless, in adopting 
this framewor k approach , w e hav e trie d t o adher e t o recognise d convention s an d 
formalisms used in information management and trust that in producing a 'readable' 
set of handbooks the integrity of the materials has not been compromised. 
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Overall, the handbook series comprises: 

Companion Volume 
Volume 1 Information  and Policy 
Volume 2 Informatio n Needs Analysis 
Volume 3 Informatio n Produc t Design 
Volume 4 Informatio n Network s 
Volume 5 Dat a Custodianship and Access 
Volume 6 Informatio n Managemen t Capacit y 
Volume 7 Dat a Management Fundamental s 

Collectively, th e handboo k serie s promote s a  shif t fro m tacticall y based 
information systems , aimed at delivering products for individual project initiatives , 
to strategic systems which promote the building of capacity within organisations and 
networks. This approach not only encourages data to be managed more effectivel y 
within organisations, but also encourages data to be shared amongst organisations for 
the development of the integrated products and services needed to address complex 
and far-reaching environmenta l issues. 

The handbook series can be used in a number of ways. Individual handbooks can 
be used to guide managers on specific aspects of information management ; they can 
be use d collectivel y a s a  referenc e sourc e fo r strategi c plannin g an d projec t 
development; they can also provide the basis for a series of short courses and training 
seminars on key challenges in information management . 

The companion volume provides the background to the handbook series . I t also 
assists readers in deciding which handbooks are most relevant to their own priorities 
for strengthening capacity. 

A secon d serie s of handbooks i s planned t o provide mor e detaile d guidanc e o n 
information management methodologies, including the areas of data and technology 
standards, database design and development, application of geographic informatio n 
systems (GIS) , catalogue s an d metadatabases , an d th e developmen t o f decision-
support systems . Th e curren t serie s deal s onl y briefl y wit h forma l syste m 
development methodologies , an d fo r mor e detaile d treatment s th e reade r i s 
encouraged to access the wide range of published and electronic resources available 
in libraries and on the Internet, some of which are alluded to in individual handbooks 
and reference sections . 
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A number of computer-based training tools have been developed to accompany the 
handbook serie s an d ar e used i n the training programme . Thes e ar e based o n a 
protected areas database, a tree conservation database, a GIS demonstration tool and 
a metadat a directory . The y ai m t o demonstrat e ke y aspect s i n th e collection , 
management and analysis of biodiversity data, and the subsequent production and 
delivery of information. They also illustrate practical issues such as data standards, 
data quality-assurance , dat a access , an d documentation . Eac h trainin g too l i s 
supported b y a  user guide , togethe r wit h a  descriptive manua l whic h trace s the 
evolution of the tool from design, through development to use. 
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1 INTRODUCTIO N 

Visions of degraded landscapes, changing climates, chronic pollution and extinction 
of species have permanently altered our view that the Earth is a limitless resource for 
exploitation. We now realise that our social and economic goals cannot be pursued 
regardless o f thei r impac t o n th e environment . Seriou s challenge s la y ahea d i n 
translating such awareness into action. In particular, how can we progress towards 
sustainable development when the gap between current practices and sustainability 
appears to be so immense? 

Many nations are responding to this challenge by committing to the principles of 
Agenda 21, the key output of the Earth Summit in 1992 . In particular, they have 
opted t o becom e Partie s t o internationa l agreement s an d protocol s relatin g t o 
biodiversity conservatio n (e.g . Conventio n o n Biologica l Diversity , CITES , 
Convention on Migratory Species, Ramsar Convention, World Heritage Convention) 
and stabilisation of the global environment (e.g. Framework Convention on Climate 
Change, Montreal Protocol). Five years later in 1997, at Earth Summit II, there was 
general agreement that enough discussion, negotiating and treaty-writing had taken 
place, and that the next major step forward would be implementation. 

Central to the implementation process is the formulation o f policies, strategies 
and action plans to promote the conservation and sustainable use of living resources. 
The performance o f these policies depends on the degree to which they reflect the 
perspectives of different groups of people and, consequently, on the extent to which 
government, the private sector and society at large work in partnership. Experience 
has shown that the best policies result from a  process of consultation, consensus-
building and, i f need be, reconciliation amongs t affected stakeholders , leading to 
solutions which balance economic and social goals with the need to safeguard the 
environment. Whe n pursue d intelligently , a  commitmen t t o suc h policie s ca n 
improve the economic performance of companies and allow longer-lasting benefits 
to be delivered by governments. 

Good policie s hav e othe r feature s i n common , includin g th e effectiv e us e of 
information throughout the policy's lifetime. Indeed, the transition from exploitation 
of living resources to conservation and sustainable use requires a major investment in 
information and monitoring, otherwise it is not possible to say whether we have truly 
progressed. 
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2 INFORMATIO N PRIORITIES 

Amongst all the potential uses of information in addressing environment concerns, it 
may be argued that policy-development i s the most important, since so many human 
activities ar e influence d b y th e policie s o f governments , corporation s and , 
increasingly, non-governmenta l organisations . Environmenta l information , 
therefore, needs to be relevant to policy-makers in these sectors who are charged with 
identifying environmenta l concern s an d findin g solution s i n comple x an d divers e 
situations, such as industries and communities. 

Not surprisingly, many environmental concerns which affect th e lives of ordinary 
people ar e no t officiall y acknowledge d i n governmen t policies , whic h ma y la g 
behind other sectors in society, such as lobbying groups, or be provided with too few 
resources to address the issues effectively . I n the present context , th e wider se t of 
environmental concerns (which may or may not be acknowledged by government s 
and othe r groups ) wil l b e referre d t o a s polic y issues . I n an y particula r location , 
factors suc h a s culture , history , trade , politics , climate , geographi c an d biologica l 
composition affec t whic h polic y issue s wil l b e mos t relevant . Bo x 1  lists a  fe w 
common issue s t o illustrat e somethin g o f thei r breadth . A  ke y ste p forwar d i s t o 
establish which issues are highest priority. 

Box 1 Commo n policy issues 

• Conversio n of natural landscapes (e.g. forest t o agriculture or housing). 

• Declin e in commercially valuable species (e.g. timber trees, wild foods and 
medicines). 

• Degradatio n o f ecosystem s (e.g . los s o f specie s diversit y o r ecosyste m 
services). 

• Los s of genetic variability (e.g . wild ancestors of crops). 

• Releas e of exotic or genetically modified organisms (e.g. weeds and pests). 

• Los s of indigenous knowledge (e.g . traditional forest-related knowledge) . 
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Stakeholders may attribute widely differing priorities to policy issues according to 
their own individual perspectives. For instance, global warming could be one of the 
major driving forces o f environmental change in the next century, but it is likely to 
receive scan t attentio n i n a  low-incom e communit y challenge d wit h day-to-da y 
survival. Priorities also change over time: they arise, come to the attention of specific 
groups, and disappear, often to resurface late r in a different guise . 

The key challenge fo r informatio n professional s i s to understand no t only what 
information is relevant at a specific time, but also when, how and to whom it should 
be delivered, in order to address important issues effectively . 

Recognising that financial resources for information management are limited, it is 
vital fo r informatio n professional s t o wor k alongsid e othe r stakeholders  i n 
identifying priority areas for information development. To ensure that the interests of 
an appropriat e rang e o f stakeholder s ar e represente d —  whethe r thes e ar e 
information specialists , policy-makers , resourc e user s o r othe r group s —  a  hig h 
degree o f consultatio n i s desirabl e durin g thi s process . Indeed , th e ver y ac t o f 
discussing prioritie s ca n buil d importan t tie s betwee n stakeholder s a s well  a s 
sensitising the m t o the rol e an d valu e o f environmental informatio n i n their dail y 
work. 

One challeng e i s th e scop e o f th e issue s unde r consideration . Fo r example , i t 
would be difficult t o prepare comprehensive information o n complex topics such as 
'poverty', 'populatio n growth' o r 'deforestation', sinc e the range of perspectives on 
these issue s (an d consequentl y solutions ) i s enormous . Faste r progres s ca n b e 
achieved by generating information on more focused issues such as 'loss of breeding 
habitat fo r specie s X due to drainage of wetland Y' o r 'effec t o f river pollution on 
species Z' . Th e challeng e i s t o b e realisti c abou t wha t ca n b e achieve d wit h th e 
resources available, and prioritise accordingly . 

Another factor is the lifetime of the issues under consideration. At one extreme, it 
is difficult to generate information on so-called 'burning issues', such as the effects of 
an imminent road-building project, since they remain topical only for unpredictable, 
and usually short , periods o f time. At the other extreme, research on 'fundamenta l 
issues', for example the effect o f climate change on wild bird populations, may arrive 
too late to save many of the species under study. 
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It is desirable to forecast issue s well  before the y develop int o problems, so that 
cost-effective remedia l action can be organised. The best way of achieving this is to 
manage (o r have acces s to ) dat a o n topics whic h yiel d informatio n o n immediat e 
priorities, but are also relevant to the study of longer-range phenomena. The capacity 
to 'scan the horizon' fo r future issues , using a combination of historical experienc e 
and up-to-date intelligence, is a hallmark of effective informatio n management . 
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3 PARTICIPATIO N AND CONSENSUS 

One of the reasons why environmenta l issue s are so challenging i s that the values 
attached to natural resources vary tremendously between stakeholders. In some cases 
values may have evolved over thousands of years of interaction with the environment 
and be embedded in the spiritual life or culture of a community. In other cases they 
may hav e bee n acquire d recentl y i n respons e t o ne w economi c pressure s o r 
opportunities. A  parado x exist s since , i n man y cases , th e sign s o f environmenta l 
deterioration are clear to many, yet there is no consensus on how to respond. 

Traditionally, economi c goal s hav e carrie d mos t swa y ove r developmen t 
decisions, a s depicte d i n Figur e 1 . One o f th e reason s fo r thi s i s tha t socia l an d 
environmental value s ar e mor e difficul t t o quantif y tha n economi c values . Fo r 
instance, how does one quantify the potential value of an undiscovered species to the 
pharmaceutical industry , o r the detrimen t t o societ y o f a  specie s extinction ? Suc h 
uncertainty ha s th e effec t o f encouragin g stakeholder s t o underestimat e 
environmental values in their decision-making. For this reason, large-scale projects 
may be subjected to social and environmental impact assessments (EIA) before they 
are implemented , ostensibl y t o ensur e tha t step s hav e bee n take n t o minimis e 
non-economic costs . However , confidenc e i n thi s proces s i s stil l lo w i n man y 

Figure 1 Changin g visions of development: the search for sustainability 
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countries where such assessments have not been successful i n preventing social and 
environmental damage. 

Now tha t th e cost s o f economi c developmen t ar e becomin g mor e widel y 
understood, world attention i s being focuse d o n an alternative visio n — know n a s 
sustainable development — in which economic goals are achieved in balance with 
social or environmental goal s (see Figure 1) . This may not satisf y al l stakeholders 
(e.g. those who would wish to see more rapid economic development), but most may 
expect to benefit in the long term and, critically, the benefits of development will be 
shared more equally. 

Individuals, communities , companies , nations and internationa l bodie s al l mak e 
decisions which affec t th e sustainabilit y o f living resources and,  consequently , al l 
have a role to play in their conservation and sustainable use. No segment or level of 
society can be left out , since decisions made by one group can affect th e livelihoods 
of others . Thus , whereve r possible , policie s aimin g t o conserv e livin g resource s 
should reflect the perspectives and needs of all stakeholders who stand to win or lose. 
Even small-scal e environmenta l challenge s ten d t o arous e th e interes t o f man y 
stakeholder groups . Suc h group s ar e typicall y politicians , civi l servants , natura l 
resource managers , local government officials , non-governmenta l an d community -
based organisations , busines s leaders , industr y representatives , professiona l 
associations, scientifi c researchers , teachers , th e genera l public , medi a an d th e 
international community . 

Despite thei r apparen t diversity , mos t o f thos e involve d fal l int o on e o f thre e 
categories: government , privat e secto r an d civi c society . Together , thes e ar e 
referred t o a s the developmen t 'triad ' (Sandbroo k 1994) , since the y represen t th e 
three core interests shaping development policy. In the long term, policies which do 
not represen t al l thre e broa d interest s ar e destine d t o falter , stal l o r fail . Figur e 2 
depicts the development tria d i n terms of it s constituent stakeholders . Clearly , the 
term 'civi c society ' represent s al l o f thos e wh o ar e no t activel y engage d wit h 
government o r commercia l activities , includin g non-governmenta l organisations , 
community-based organisations and individuals. 
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Figure 2 Th e development triad 
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4 SUPPORTIN G GOOD POLICIES 

For governments to promote the conservation and sustainable use of living resources, 
a credible policy environment is required, i.e. one in which the planning, regulatory 
and advisory services provided by the government ar e understood and accepted by 
the majority o f stakeholders. This is best achieved by involving stakeholder s in the 
policy-development process , by steadil y adaptin g policie s i n response t o feedbac k 
from stakeholders , and by reviewing policy effectiveness o n a regular basis. 

Credible policies on biodiversity conservatio n ar e required within al l levels and 
sectors o f government , an d outsid e governmen t wher e industries , firms,  an d 
communities also have a responsibility to reduce environmental impacts and protect 
(or sustainably use ) livin g resources . The importan t paralle l betwee n nationa l an d 
local levels , o r governmental , privat e an d non-governmenta l sectors , i s tha t 
policy-development is an inclusive, participatory activity, depending on high-quality 
and objective information for success. In this way, decision-making processes are not 
only made more transparent, they are also shared. 

Several models have been proposed for biodiversity planning — the development 
of policies, legislation, strategie s and action plans for conservation an d sustainabl e 
use of living resources (e.g. UNEP 1993 , Miller and Lanou 1995) . Good informatio n 
management i s assume d i n thes e models , bu t it s precis e role , fo r instanc e i n 
delivering efficienc y gain s an d cos t savings , i s no t alway s elaborated . Figur e 3 
illustrates a  generi c managemen t 'loop ' comprisin g fou r processes : plan , 
implement, monitor and review. By making extensive use of information, the four 
processes enabl e polic y goal s t o b e achieve d i n a  progressiv e manne r throug h 
successive iterations of the loop. 

Joining th e loo p a t th e implementatio n stage , activitie s ar e underwa y t o mee t 
agreed targets for conservation and sustainable use, set out in the planning stage. The 
loop proceeds to monitor the performance o f the policy by, for example , obtaining 
data directl y fro m th e environmen t o r wit h respec t t o th e achievemen t o f polic y 
targets. Performance i s then reviewed, leading to the production of clear and concise 
recommendations fo r policy-makers on how the policy should be refined i n future . 
Finally, the loop is 'closed' for another cycle by planning how the recommendations 
will b e implemented , i n term s o f objectives , targets , role s an d responsibilities . I t 
should b e note d tha t monitoring , revie w an d planning activitie s woul d ver y ofte n 
proceed i n paralle l wit h implementation . Thi s enable s continuous , rathe r tha n 
intermittent, feedback an d policy-refinement . 
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Figure 3 Managemen t loop for policy-development 

Figure 3  simplifie s what , i n reality , i s a  complex , many-facete d process . Fo r 
instance, the policy being developed  may address an issue of national importance , 
such as the loss of crop genetic variability in an important agricultural zone, or a local 
concern, such as the restoration of a single eroded hillside. In both cases successfu l 
implementation depend s o n maintainin g a  stead y cours e aroun d th e managemen t 
loop so that the four components flow into one another. To achieve this it is necessary 
to concentrate on the core objectives of the policy at all stages and to make sure that 
all actions contribute to these in some way. 

An open, participatory approach encourages stakeholders from different level s and 
sectors of society to involve themselves in implementing the management loop. For 
instance, policy goal s ma y b e develope d b y consensus a t for a establishe d fo r thi s 
purpose; community groups or industry representatives can be asked to help monitor 
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policy performance ; an d the succes s o r failur e o f policies, plus option s fo r futur e 
refinement, ca n be determined as a group. 

When stakeholde r perspective s diffe r greatly , participatio n ma y no t alway s b e 
easy t o manage . I n suc h case s considerabl e effor t i s needed t o kee p stakeholder s 
focused on policy goals, and not let implementation be diffused. Commo n constraints 
on implementation include lack of financial  resources, expertise and time, political 
interference an d lack of political will . Clearly, the management loo p is not an easy 
approach t o follow , bu t i t doe s offe r a  powerfu l means  fo r developin g an d 
implementing policies capable of effectively respondin g to changing environmenta l 
conditions in a controlled, transparent fashion . 
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5 TH E DECISION-MAKING PROCESS 

When wrestlin g wit h problem s lik e deforestation , wate r pollution , los s o f 
biodiversity and a fragile food supply, decision-makers are presented with a series of 
major challenge s relatin g t o information . Firstly , the y mus t lear n ho w t o 
discriminate betwee n informatio n sources , which ma y carr y differen t messages 
and vary in quality. Secondly , they must learn how to integrate different type s of 
information to formulate a proper perspective on the issues concerned. Finally, they 
need to clarify information into a series of practical options which may be evaluated. 
To address these challenges full y ma y require decision-makers t o liaise effectivel y 
with the scientific communit y and make appropriate use of information technology . 

The unprecedente d amoun t o f informatio n whic h i s no w availabl e t o 
decision-makers shoul d hel p the m arriv e a t sounder , faste r an d mor e transparen t 
decisions. However, these expected benefits often do not materialise in practice. One 
reason is that although the amount of environmental informatio n ha s grown, so has 
the apparent complexity of the issues which need to be tackled. This is most clearly 
evidenced in terms of the numbers of stakeholders who now expect to be involved in 
environment-related decisions, and the challenges this creates in finding a consensus. 

Realistically, environmental information i s only one factor influencing the way in 
which decision s o n livin g resource s ar e made , an d i t i s no t alway s th e mos t 
significant. Personal opinions, political and economic dogma, market pressures, and 
legal necessitie s als o influenc e decision-making . However , informatio n ha s th e 
power t o b e mor e objectiv e tha n othe r influences , especiall y whe n generate d b y 
recognised mean s such as the scientifi c method . The importance o f information t o 
decision-making wa s note d a t th e Earth  Summi t i n 1992 , in the for m o f a  whol e 
chapter of Agenda 21 (Chapter 40). The Convention on Biological Diversity also 
places information managemen t a s a top priority (see Articles 7 and 17) , notably in 
connection with the preparation o f national biodiversity strategie s and action plans 
(Article 6) , an d report s o n measure s take n t o implemen t th e Convention' s goal s 
(Article 26). 

The establishmen t o f a  modern theor y o f decision-making i s often attribute d t o 
Herbert Simo n (se e fo r instanc e Newal l et  al.  1958 ) who postulated a  three-stag e 
process: intelligence, design and choice. In the intelligence stage the decision-maker 
gathers information relevant to the subject or problem; in the design stage alternative 
courses of action (options) are identified and their consequences forecast on the basis 
of availabl e information ; finall y a  preferre d cours e o f actio n i s chosen . Th e 
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decision-making proces s i s considere d t o b e 'rational ' i f th e choic e i s base d o n 
objective criteria , such as the minimisation of costs or the maximisation of benefits. 

Whether truly rational or not, whether supported by computer systems or not, the 
decision-making process will usually be similar to that shown in Figure 4 (adapted 
from Brooke s et  al.  1982) . Important element s ar e the information sources , which 
enable options t o be evaluated objectively , an d a  feedback loo p to ensure tha t th e 
impact o f a  decisio n i s bot h monitore d an d reviewed . Th e rationa l argumen t fo r 
conservation and sustainable use of living resources is often very clear. What remains 
is to rais e awarenes s o f thi s argumen t ove r competin g interests , s o tha t th e 'gut ' 
feelings of decision-makers are influenced by objective, not subjective criteria . 

Brookes et al. (1982) point out that rationality becomes difficult whe n subjectiv e 
concepts suc h a s 'qualit y o f life ' an d othe r cultura l value s influenc e th e 
decision-making process. In such cases, there is a risk that rational options may be 
ruled ou t before the y have been properly  considered , by virtue o f their cultura l o r 
personal unacceptability . O f course , subjectiv e influence s d o no t alway s wor k i n 
opposition to the environment. Many indigenous peoples, for example , have belie f 
systems which are naturally sympathetic to conservation goals. 
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Figure 4 Th e decision-making process 



6 SUPPORTIN G GOOD DECISIONS 

The fact that information i s available does not guarantee that it will be used. In fact , 
no benefi t ma y b e obtaine d unles s ther e i s a n effectiv e dialogu e betwee n thos e 
involved in the process of generating the information (e.g . scientists, researchers and 
other informatio n professionals ) an d thos e wh o ar e expecte d t o us e i t (e.g . 
policy-makers and planners). For a variety of reasons this dialogue is often absent or 
under-developed. Th e existenc e o f long-standin g barrier s betwee n scientist s an d 
policy-makers, reinforced by arcane scientific literatur e and ill-informed policies , is 
one of the contributing factors . 

Clearly, information ma y fail to achieve a significant impac t on decision-making 
when it is developed outside of mainstream decision-making processes, rather than 
emerging from within. For example, a local wildlife society may record the decline 
in breeding turtle s on an increasingly polluted stretc h o f beach yea r afte r year . T o 
raise awarenes s o f th e crisi s the y ma y hol d meetings , writ e storie s i n th e press , 
publish newsletters and alert other societies, scientists and concerned groups to the 
issue. However, until the government commissions its own enquiry into the problem, 
appropriate and decisive action may not be taken. 

Disclosing information to the general public can succeed in provoking government 
(or other elements of society) into action,1 but the way in which the government reacts 
depends o n the interna l informatio n i t has a t it s disposal . An understanding o f the 
political climate and cultural values of the country is necessary before deciding which 
is the mos t effectiv e mean s o f conveyin g informatio n t o decision-makers . I n th e 
above example, a better strategy fo r the wildlife societ y may be to seek a working 
partnership wit h th e government , rathe r tha n embarrassin g it , wit h th e ai m o f 
adjusting policy well ahead of impending crises (this assumes that the government in 
question is willing to listen and seek advice from wider elements of society). 

Organisations o f al l kinds , whethe r governmental , commercia l o r community -
based, are driven by their own priorities and needs. Thus, in the midst of a complex 
privatisation process, under external pressure to fulfil ke y targets within a structural 
adjustment programme , i t ma y b e difficult , eve n impossible , t o interes t senio r 

1 Thi s i s know n a s 'decision-makin g b y disclosure ' —  influencin g policy-maker s vi a th e publi c 
domain, rather than by more bureaucratic channels. 

14 WCMC Handbooks on Biodiversity Information Management 



governmental decision-makers in important environmental information. At best they 
may see such information as a distraction and, more probably, as a waste of precious 
time. This helps to explain why informatio n generate d outsid e o f decision-makin g 
circles is often ignored , misunderstood or viewed as a threat, and this does not only 
apply to governments! 

For information on environmental issues to be appreciated, those who are expected 
to use it need to be aware of how and why it has been produced and, preferably, have 
been involved in some way in its production. Thus, it is important to emphasise the 
role o f environmenta l informatio n withi n th e day-to-da y managemen t context s o f 
those organisations which have the most impact on living resources. These include 
stakeholders in government, the private sector and civic society, which have a direct 
role in managing or using living resources. They also include financial institutions , 
the media and other sectors which, due to their power, are capable of great influenc e 
over attitudes and policy in other areas. 

An importan t justification fo r increase d attention to information managemen t i s 
that th e context s i n which policie s o n livin g resource s ar e formulate d ar e usuall y 
complex, and do not respond well to simple solutions. Many viewpoints may have 
to be reconciled to find the most appropriate way forward, a  process which depends 
on buildin g consensu s betwee n stakeholder s o n th e basi s o f mutua l respec t an d 
objectively produce d information . Informatio n managemen t i s als o centra l t o 
performance monitoring , whereby the success (o r otherwise) o f policy solution s i s 
fed bac k t o enabl e mor e effectiv e policie s t o b e designe d i n future . Revie w 
mechanisms of this kind are a standard feature of many economic policies but, in the 
case o f conservation , th e expertis e an d resource s neede d t o collect , analys e an d 
review environmental data are often underestimated . 

Properly organise d informatio n bring s transparenc y an d objectivit y int o th e 
process of decision-making, throwing light on complex issues and providing a means 
of comparin g potentia l solutions . Specifically , goo d informatio n empower s it s 
audience by: 

• providin g a range of options on which to base a decision; 

• discouragin g options with predictably adverse consequences; and 

• addin g to a common set of agreed facts on which to base discussion. 
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Information rarel y achieve s thes e goal s unles s i t i s relevan t t o th e need s o f it s 
users, i s timel y (i.e . availabl e whe n an d wher e i t i s needed) , an d ca n b e easil y 
absorbed withou t th e nee d fo r specia l trainin g o r technology . Fo r example , 
information published in a scientific journal serves academics and researchers well, 
but its presentation and timing may be unsuitable for policy-makers who are focused 
on operational goals. Similarly, raw data on the status of endangered species may not 
be usable b y bus y manager s withou t significan t interpretatio n o r integratio n wit h 
other data. 

In short, decision-making is most effective when it is based on insight, not simply 
additional sources of information o r data. The distinction between information an d 
insight i s difficul t t o dra w but , i n general , th e latte r i s characterise d b y a  mor e 
rounded product, tailored to the needs of the decisions being taken, and very concise 
(see Volumes 2  and 3) . In the case o f decisions o n livin g resources , a  package o f 
information describin g the state of a particular resource, the pressures it faces fro m 
human activities , an d th e effectivenes s o f curren t polic y an d regulator y measure s 
designed to conserve it, could claim to offer a degree of insight beyond what would be 
provided by information o n any of these topics individually. 
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7 TH E INFORMATION CYCLE 

Many aspect s o f th e managemen t loo p introduce d i n Sectio n 4 , particularl y th e 
planning, monitorin g an d reviewin g processes , depen d o n acces s t o high-qualit y 
objective informatio n o n a  potentially divers e se t of topics. This provides a  rather 
daunting challenge for informatio n professionals , wh o may find themselves able to 
deal with specific themes, but totally unable to marshal the full range of information 
sources. Indeed, an impressive range of inputs is required to manage information o n 
any specific theme, including the underlying datasets, human resources, facilities and 
management systems . Multi-disciplinary cooperatio n i s clearly th e way forwar d 
for successfu l informatio n production . T o hel p thos e involve d cooperat e i n a 
coherent, cost-effective , manner , a  guidin g framewor k i s usefu l t o focu s thei r 
contributions on common objectives and targets. 

Recognising that each country will respond uniquely to the challenge of generating 
information o n environmenta l issues , a  flexible,  process-oriente d approac h i s 
proposed. This breaks down the challenge into a series of small steps which, when 
taken a s a  whole, lead  t o th e achievemen t o f majo r strategi c objectives . Figur e 5 
illustrates how the approach — referred to as the information cycle — covers all the 
steps necessary t o addres s policy issue s i n a  planned, ye t responsiv e manner . Th e 
information cycle is not rigid, nor does it prescribe a solution: variable ordering of the 
processes is likely due to the completion of certain tasks, the need to revisit processes, 
or further specifi c constraints . Where individual processes in the cycle have already 
been accomplished, the cycle can still be used to suggest next steps or draw attention 
to missed, or under-emphasised activities . 

The information cycl e can be applied at a range of scales. It could work equall y 
well within a single organisation, a  group of organisations, or in a large network of 
organisations spanning multiple sectors, levels and disciplines (see Volume 4). One 
thing is certain: at whatever scale the information cycl e is applied, a high degree of 
coordination is required to ensure that stakeholders are kept informed of key results, 
objectives and responsibilities. An effective way of keeping the information cycle on 
track i s to establish an organisational structur e to oversee it s implementation. Thi s 
could b e a n existin g committee , steerin g grou p o r othe r bod y wit h appropriate 
representation, o r on e speciall y create d fo r th e task . Ideally , th e bod y shoul d b e 
closely, if not directly, involved in the policy-development process to ensure that the 
information cycl e is anchored in decision-making machinery . 
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Figure 5 Th e information cycle 
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As an example of how the steering group might function, the prioritisation process 
could b e facilitate d b y formin g a  workin g grou p t o draf t a  lis t o f priorit y 
environmental issue s fo r whic h bette r informatio n i s required . Thes e coul d b e 
distributed t o key stakeholder s fo r review , followin g whic h a  visioning exercis e 
could be held to develop a consensus on their relative importance and information 
needs (see Volume 2). 

The information cycle consists of five processes, one of which — prioritise the 
issues — should be undertaken before the others since it establishes which issues are 
the highest priority for information support and, therefore, which should be addressed 
first. The remainin g fou r processe s cove r th e activitie s necessar y t o produc e 
cost-effective informatio n on the issues selected. Recognising that priorities change 
over time, and that information needs will change with them, a secondary feature of 
the information cycle is review and adaptation, whereby progress through the cycle 
is reviewed and new targets defined as appropriate. 
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8 RECOMMENDE D PROCESSES 

Each individual process recommended in the information cycle is elaborated below. 

1. Prioritis e the issues 

Recognising tha t resources fo r informatio n managemen t ar e limited , i t i s vital fo r 
information professionals to work alongside other stakeholders in identifying priority 
areas fo r informatio n development . T o ensur e tha t th e interest s o f an appropriate 
range of stakeholders are represented — whether these are information specialists , 
policy-makers, resourc e user s o r othe r group s — a  high degre e o f consultation i s 
desirable during this process. Indeed, the very act of discussing priorities can build 
important ties between stakeholders as well as sensitising them to the role and value 
of environmental information i n their daily work. Key challenges to be aware of are 
the scope of the issues under consideration (i.e . complex versus focused) an d their 
lifetime (i.e . 'burning' versus 'fundamental') . 

Further reading: this handbook 

2. Analys e information need s 

Solutions to environmental issue s are usually complex and it is not always obvious 
how t o determine wha t informatio n i s neede d t o suppor t polic y an d managemen t 
goals. This is particularly true when decision-makers have only a hazy idea of their 
requirements. However, the price for not pursuing this challenge is heavy. Without 
the 'right ' information , ther e i s a  ris k tha t stakeholder s wil l mak e inappropriat e 
decisions, with potentially damaging consequences for living resources. Information 
needs analysis is the process whereby needs expressed in a variety of ways — narrow, 
broad, technical or bureaucratic — are guided into a consistent, mutually agreed, set 
of informatio n objectives . A  variet y o f tool s an d method s exis t t o facilitat e an d 
structure the analysis process. 

Further reading: Volume  2. 

3. Desig n information products and services 

In reality , man y group s o f decision-make r ar e to o bus y o r lac k th e technica l 
background t o proces s larg e amount s o f dat a o r appl y themselve s t o difficul t 
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interpretation tasks. They need brief summaries of complex issues, presented in such 
a wa y tha t the y ca n b e absorbe d quickl y withou t th e nee d fo r specia l tool s o r 
expertise. By emphasising presentation issues such as clarity, timing and method of 
delivery, information product s render information usefu l an d usable by its intended 
audience. The aim is to take account of the constraints under which users operate, and 
tailor informatio n accordingly . Thi s i s wh y th e result s ar e calle d informatio n 
products rathe r tha n informatio n sources,  reinforcin g th e ide a tha t the y provide a 
specific service to their users. 

Further reading: Volume 3. 

4. Agre e roles and responsibilities 

The informatio n neede d t o conserv e an d sustainably  us e livin g resource s i s 
multi-disciplinary in nature, even when confined to a single sector such as forestry or 
agriculture, and may be required on a dynamic and variable set of topics. The datasets 
needed to generate this information ma y be scattered amongs t man y organisation s 
and sources , making the task o f integratio n an d interpretatio n complex . A  furthe r 
challenge arises when some organisations are unable or unwilling to provide access 
to their data. 

Information networks , whic h ar e simpl y assemblie s o f individuals , group s an d 
organisations wit h commo n informatio n objectives , addres s thi s challeng e b y 
focusing o n cooperation. The aim is to build trust and confidence betwee n network 
partners, who may include scientists, policy-makers and resource managers, leading 
to improved uptake of scientific information in policy and planning. The success of a 
network depends on its partners understanding how they are expected to contribute to 
the network' s goal s and , equall y importantly , ho w the y stan d t o benefi t fro m it s 
existence. Thei r role s an d responsibilitie s fo r informatio n productio n shoul d b e 
defined clearly and reviewed as necessary. 

Further reading: Volume  4 [optional Volume  5]. 

5. Buil d capacity 

Constraints i n informatio n managemen t capacit y ca n imped e progres s towards 
corporate or network objectives. Clear priorities for capacity building are needed, and 
the greates t challeng e i s deciding ho w an d where t o focus investments . The latte r 
should, wherever possible, be based on an assessment of where existing capacities are 
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located an d ho w readil y thes e ca n b e mobilise d fo r specifi c tasks . Thi s ca n b e 
achieved by surveying the range of data, skills and facilities which are available, and 
the management systems which bind these together. 

Typically, som e informatio n objective s wil l b e achieve d simpl y b y improvin g 
coordination betwee n organisation s an d b y sharin g scarc e resources . Other s ma y 
require direc t financia l suppor t t o realise . I t i s the rol e o f senio r manager s i n th e 
organisations concerne d t o attempt to enable progress i n both cases . The aim i s to 
extract th e greates t benefi t fro m existin g resource s a s a  first  step , but t o facilitat e 
access to additional resources as required for specific tasks . 

Further reading:  Volume  6. 
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9 CAS E STUDIES 

9.1 Overvie w 

Since the Earth Summit a number of publications have begun to address the challenge 
of generating informatio n i n suppor t o f the goals o f the Conventio n o n Biologica l 
Diversity. These include the Guidelines for Country  Studies on Biological Diversity 
(UNEP 1993 ) whic h provide s advic e o n assessin g th e conservatio n statu s an d 
economic potential of living resources, Guidelines on National Biodiversity Planning 
(Miller an d Lanou 1995) , which examines  ho w t o develop biodiversit y strategies , 
action plans and reports, and the more specifi c Guide  to Information Management 
(UNEP/WCMC 1996 ) and Guide  to National Institutional  Survey  (UNEP/WCM C 
1998) whic h illustrat e th e step s necessar y t o buil d a  nationa l infrastructur e fo r 
biodiversity information management. 

Two fundamenta l lesson s fo r informatio n managemen t ca n b e draw n fro m th e 
experiences captured by these publications, and from relate d projects and activitie s 
which hav e addresse d th e issu e o f managin g informatio n o n livin g resource s 
following the Earth Summit : 

1 Informatio n shoul d be relevant t o policy an d managemen t goals , whethe r 
these apply at the local, national or international levels. It follows that there is a 
need to find ways of converting the abundant information o n environmental , 
economic and social issues into forms suitable for decision-making . 

2. Informatio n shoul d reflect the real complexity of environmental concerns by 
involving a n appropriat e rang e o f stakeholder s i n th e informatio n 
production process. 

In accordance with these principles, many governments in both North and South have 
developed strategies for improving the accessibility, quality and relevance of national 
biodiversity information. Two examples follow . 

9.2 Th e UK Biodiversit y Databas e 

Following the Earth Summit the United Kingdom prepared a biodiversity action plan 
in accordance with Article 6a of the Convention on Biological Diversity.  One of the 
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key strength s o f the plan, which was published i n January 199 4 (UK Governmen t 
1994), i s tha t i t draw s togethe r existin g policie s an d programme s fo r natur e 
conservation throughout the country. 

To advis e th e U K Governmen t o n implementatio n o f th e Plan , a  Biodiversit y 
Steering Grou p wa s establishe d wit h representatio n fro m ke y sector s an d natur e 
conservation institutions . Th e primar y task s o f th e Steerin g Group , whic h wa s 
chaired b y th e Departmen t o f Environment , wer e t o develo p coste d target s fo r 
conserving threatened , declinin g o r otherwis e importan t specie s an d habitats ; t o 
suggest way s o f improvin g accessibilit y an d coordinatio n o f biodiversit y 
information; to recommend ways of increasing public participation and awareness of 
the need to conserve biodiversity; and to monitor and oversee implementation of the 
Plan. 

The United Kingdo m ha s a  rich  reserve  o f biodiversit y dat a resultin g fro m th e 
efforts o f dedicated amateurs and government agencies. However, much of this data 
is not available to decision-makers in a form which is relevant to their needs. There 
are also important gaps and overall coordination of data collection and management 
activities i s lacking . Fo r instance , policy-maker s ma y b e mor e intereste d i n th e 
reasons wh y specie s o r habitat s ar e disappearin g tha n thei r rate s o f los s (i.e . 
information o n pressure s a s well  a s status) . Thi s ma y deman d a  programm e o f 
monitoring and research drawing on a baseline of consistently structured data, which 
may not exist at the present time, despite the wealth of biodiversity data which have 
been collected in support of earlier, often uncoordinated priorities. 

To make more effective use of what data already exist, and to coordinate activities 
in future, the Biodiversity Steering Group established three information managemen t 
priorities: to improv e acces s an d coordinatio n o f existin g biodiversit y datasets ; to 
provide common standards for future biological recording; and, most ambitiously, to 
examine the feasibility of a UK Biodiversity Database (UKBD). Planning was driven 
by the knowledge that the data requirements of most users are actually quite similar 
and that, as a consequence, the most efficient system s and mechanisms were those 
which resulted in data being recorded, checked and stored only once, but accesse d 
and used many times for many purposes. 

Emphasis was placed on prioritisation of datasets for decision-making processes, 
the managemen t o f dat a qualit y (validation,  securit y an d documentation) , an d th e 
preparation o f dat a exchang e policies . I t wa s recommende d tha t majo r dataset s 
should be managed to certain standard s o f content , qualit y and accessibilit y b y an 
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agreed custodian, and made available to other users for legitimate purposes. This is in 
direct agreemen t wit h Europea n informatio n regulation s o n freedo m o f acces s t o 
information on the environment, which state that public sector holders of data have an 
obligation to provide access to and ensure the quality of their data. 

When considering  whethe r (an d how ) t o mak e datasei s availabl e t o externa l 
audiences, the twin issues of charging for data and protection of intellectual property 
rights (IPR) are often cite d by institutions and individuals as potential barriers. This 
need not necessarily be so if the right environment for data exchange is created at an 
appropriately high level , and the characteristics of good data exchange policies are 
agreed. For instance, the UK Biodiversity Steerin g Group recognises that differen t 
charges and conditions of use of data might be issued to different classe s of user as, 
indeed, is already common practice amongst some of the institutions represented. 

With regar d t o standards , thre e themati c area s wer e identified : biodiversit y 
standards coverin g th e dat a conten t (e.g . specie s nomenclature , vegetatio n 
classifications, threa t categories) ; informatio n standard s coverin g dat a structure s 
(e.g. th e attributes  recorde d fo r a  specie s distributio n record) ; an d technolog y 
standards coverin g th e compatibilit y an d interoperabilit y o f informatio n an d 
communications technology . Th e tas k o f reviewin g existin g standard s an d 
addressing weaknesses with new standards has begun, on the premise that data will 
continue to be stored on a  variety o f media (e.g . paper, spreadsheet , database ) and 
communicated in a variety of ways (e.g. by hand, post, CD-ROM, Internet). 

Clearly, th e mos t significan t componen t o f th e Biodiversit y Steerin g Group' s 
information strategy is the UKBD. When established, this will comprise a network of 
cooperating partners working towards agreed standard s o f data quality and access . 
The UKBD will operate at two levels: the local level, where data are commissioned 
primarily fo r th e developmen t o f loca l biodiversit y actio n plan s unde r th e 
management of a consortium of competent local organisations; and the national level, 
where cooperation will be largely voluntary and will be facilitated by one body, most 
probably th e Join t Natur e Conservatio n Committe e (JNCC) . Thi s approac h 
encourages the provision of relevant information to local planning processes, but also 
enables integratio n o f high-qualit y local - an d national-leve l datasei s fo r nationa l 
biodiversity planning. 

With so many datasets currently in existence or under development, an important 
first stage of the UKBD is a stock-taking exercise, or dataset catalogue. Presented in 
various forms , fro m a  simpl e tex t director y t o a n electroni c metadatabase , th e 
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catalogue wil l documen t wha t dataseis  ar e available , asses s thei r qualit y an d 
accessibility, enable major gaps to be determined, and help to reduce duplication of 
effort an d redundancy. 

[Source: UK  Government  1995] 

9.3 Th e Indira Gandh i Conservatio n Monitorin g Centr e 

India is one of the twelve 'megadiversity' countries which, together, possess 60-70% 
of the world's tota l biodiversity. It s ten biogeographic zone s subsume a  very wide 
range of ecosystems. India has about 7% of the world's flowering plant species, 14% 
of the world's bird species and, overall, 81,000 species of animals representing 6.4% 
of the world's identified fauna . Further , one third of its 15,00 0 flowering plants are 
endemic to India, plus 14% of its 1,228 bird species, 32% of 446 reptile species, and 
62% o f it s 20 4 amphibians . Th e marin e habita t cover s 7,50 0 k m o f coastlin e 
extending 200 nautical miles off-shore int o its Exclusive Economic Zone. 

Presently, biodiversity data are held unevenly across the country in different, ofte n 
incompatible formats . Informatio n base d o n thes e dat a i s urgentl y require d b y 
decision-makers an d othe r user s fo r differen t purposes , suc h a s protecte d area s 
management, environmenta l assessment , land-us e plannin g an d development , 
awareness-raising an d education , research , an d prioritisatio n o f conservatio n 
activities. A  particularl y importan t nee d i s acces s t o reliabl e dat a o n th e 
socio-economic factors affecting the potential for conservation and sustainable use of 
living resources i n the regions around protected areas . Although man y institution s 
collect dat a usefu l fo r biodiversit y conservatio n (som e ar e mandate d t o distribut e 
this), dat a ar e rarel y mad e accessibl e i n reasonabl e tim e o r i n th e format s user s 
require, particularl y wher e th e dat a transcen d institutiona l jurisdictions . Thi s i s 
because dat a ar e primarily collecte d fo r interna l use by the institutions concerned , 
and there i s little awareness of the need to build up essential dataset s fo r common , 
nationally-agreed goals . 

The Indira Gandhi Conservation Monitorin g Centre (IGCMC) was set up by the 
World Wid e Fun d fo r Nature (WWF-India ) i n May 1994 , with th e suppor t o f the 
Ministry o f Environmen t an d Forests , Governmen t o f India , t o suppor t th e 
conservation o f biodiversity and natural resources in India through the provision of 
scientific an d managemen t information . IGCM C aim s t o suppor t conservatio n b y 
helping to coordinate the management and dissemination o f information o n India' s 
living resources , the pressures the y mos t acutel y face , an d o n th e performance o f 
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government and private sector policies on land use, resource management (e.g. water, 
forests, wildlife ) an d protecte d areas . I n cooperatio n wit h a  serie s o f majo r dat a 
management partners, the agreed mission of IGCMC is as follows: 

"to support biodiversity  and natural  resources  conservation in  India through 
collecting, managing,  disseminating and  making accessible relevant  data  and 
knowledge, and by providing appropriate  technical, analytical and networking 
services" 

Considering IGCMC' s priorit y fo r producin g biodiversit y informatio n an d it s 
current emphasis on protected areas, its short-term objectives are to gather, interpret 
and distribute information on threatened plants and animal species, trade in wildlife, 
wetlands, eco-developmen t plannin g i n an d aroun d protecte d areas , an d th e 
distribution an d statu s o f habitat s an d specie s i n th e Easter n Himalaya , Wester n 
Ghats an d Andama n an d Nicobar Islands. 2 The longer-ter m strateg y i s to provid e 
more comprehensive information an d capacity building services to a wider range of 
users, notabl y i n th e privat e sector , b y consolidatin g existin g data-managemen t 
partnerships an d developing new ones. IGCMC is implementing thi s strategy with 
support fro m th e Britis h Departmen t fo r Internationa l Developmen t (formerl y 
Overseas Development Administration). 

The sustainabl e managemen t o f natura l resource s depend s o n policie s whic h 
reflect a  wide variety of interests. The development of such policies depends upon a 
similarly wide base of data and information. One task of IGCMC is to increase access 
to ke y dataset s vi a th e promotio n o f commo n approache s (standards ) fo r dat a 
management an d exchange. This demands excellent coordination between IGCM C 
and its data-management partners, which can be facilitated by electronic networking. 
IGCMC has developed a model for the integration of diverse and distributed datasets 
which makes extensive use of Internet-based communication and presentation tools. 
These enable the growing network of data management partners to cooperate in the 
development an d delivery o f information t o specific group s of users. No advance d 
technology wil l b e require d b y user s othe r tha n Interne t connectivity , whic h i s 
growing rapidly in India with significant governmenta l support . 

2 Unde r the 'Biodiversity Hotspots ' Conservation Programme of WWF-India. 
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IGCMC i s se t t o pla y a n importan t rol e i n providin g informatio n t o 
decision-makers i n many sector s an d a t many level s i n India . On e example i s the 
provision o f objectiv e informatio n t o environmenta l appraisa l committee s i n th e 
Ministry o f Environmen t an d Forests . Th e rol e o f thes e committee s i s t o revie w 
environmental impac t assessment s (EIA ) fo r majo r developmen t projects , an d 
approve or reject the projects as necessary. IGCMC will also help the Government of 
India fulfi l it s reporting obligations under the Convention o n Biological Diversity . 
Specifically, it will assist in the following areas: preparation of a national biodiversity 
conservation strateg y (Articl e 6) , identificatio n an d monitorin g (Articl e 7) , 
environmental assessmen t (Articl e 7) , forecastin g (Article s 7  an d 10) , in-situ 
conservation/sustainable developmen t (Article s 8  an d 10) , ex-situ  conservation 
(Article 9) , researc h an d trainin g (Articl e 12) , publi c educatio n an d awarenes s 
(Article 13) , exchang e o f informatio n (Articl e 12) , technica l an d scientifi c 
cooperation (Articl e 18) , and scientifi c an d technica l advisor y committe e (Articl e 
25). 

[Source: S.K. Puri, Indira Gandhi  Conservation Monitoring Centre, 
WWF-India, New Delhi] 
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