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STRUCTURE OF THE MODULE

PART 1: GENERAL PRINCIPLES

What is a causal chain analysis
Immediate causes
Underlying causes

Root causes

PART 3: PRODUCTION &

PART 2: CAUSAL CHAIN SUBMISSION OF TDA

ANALYSIS

-- Integration of the

-- Sectoral analysis of
component parts

causal chains

- Other approaches -- Drafting the TDA

_- Potential difficulties - Review & Submission

-- Relationship between

-- Governance analysis the TDA & the SAP




PART 1




WHAT IS CAUSAL CHAIN ANALYSIS?

¢ A causal chain is a
series of statements

lInking the causes

ofia problem with its

ffects

» Eachiinkinithe
CHAINNSHOLOEC Y.
anSWERNQGIthe

guestion Why 2=
WhaldSiih e CaluSE?:s




3 DIMENSIONS OF A CAUSAL Cli
ANALYSIS

DIMENSION # 1 DIMENSION #2

Interlinking between
A series of several causes and

statements linking the same effect;

the causes of a Or,
problem with its the same cause

effects producing several
different effects

AIN

DIMENSION # 3

Sectoral: each sector
has its own set of
causes and effects, but

these interact with
other sectors




THE SECTORAL DIMENSION IN THEORY

IN PRINCIPLE......

In each of the sectors involved there will'be a sectoral causal
chain, which may be connected at Ssome points to the chain of
another. sector

Urbanisation

Industry

Immediate Transport
causes ediate
ediate
auses
Underlying . s
Causes




THE SECTORAL DIMENSION IN REAL
LIFE

HOWEVER......

Immediate causes, and root causes, tend to span several sectors. It
IS often only at the underlying causes |level that there Is a clear
sectoral distinction

Immediate Causes

Underlying
Causes nderlying

Causes
Urbanisation

Industry

Root Causes




THE GENERIC SECTORS

Agriculture

FIsheries and aguaculture
Urbanlsatlon

Ener 0] / Produ c*tbn
ranspoent/iniiastiucture
OURISIEISULERAN G FECTEAL O




WHY SECTORAL ANALYSIS?

BECAUSE......

that'is the way moedern seciety Is organised and
goVverned

J-J\.)‘-/v-_lv_l.l\ 44 ddd

— SECIOLS INTENACT

SECIOISHNAY SHAENOOIICAUSES

— ONEISECIO AT Y CAUSEIETTECISH IO Ty



A ‘HOLISTIC’ APPROACH

‘Environmental problems should be dealt
WiIth at th eI o o1s; IIreSpPECtiVe Ofi SECtOral GF;
geographical boundaries’

1992:UINNCONTErENCEGN
ERVironmentandBDeveIopment



THE CHALLENGE......

is how to
analyse problems
and develop
strategies in an
holistic manner....

Causal Chain Analysis and/or
Systems Thinking can help

facilitate this process

...But

Design responses
which act within the
sectoral and
geographical
boundaries of society




IMMEDIATE CAUSES

USUALLY, IMMEDIATE CAUSES ARE:

Ihe directitechnical causes ofithe problem.

_neyare predeminanty tanginie

SIOTIMPACIHWITh LN EFEXCEPHON!
N OSPHERCIUENOSILION)




Problem

Immediate cause

Modification of stream
flow

Changed diversions:
Domestic and industrial water supply
Agricultural uses
Trans-basin transfers

Changes in storage:
Reservoirs
Lakes

Changes in land use:
Deforestation

Changes in agricultural practice
Artificial banking of rivers

Chemical pollution

Pollution from diffuse sources
Runoff
Emissions from storage of chemical products
Solid waste, liquid wastes
Emissions from transport
Accidental releases (e.g. shipping, industry)

Pollution from point sources
Operational discharge of liquids and gaseous effluents
Emissions from storage of chemical products
Solid waste, liquid wastes
Emissions from transport)

Loss or modification
of ecosystems

Loss or modification of aquatic habitats

Changes in land use (Urbanisation, agro-forestry, etc.)

Introduced species

Changes in the sediment transport regime

EXAMPLES
OF
IMMEDIATE
CAUSES




UNDERLYING CAUSES

Underlying causes are those that contribute to the
Immediate causes

Iihey can broeadly be defined as:

Underlying resource uses and practices,

and their related social and economic causes




UNDERLYING CAUSES

RESOURCES USES AND SOCIAL AND ECONOMIC
PRACTICES can include: CAUSES can include:

increased sectoral
land use development
waste discharges Investment, operation
damaging or and maintenance
unsustainable practices waste minimisation
uses of water procedures

(diversion, storage etc) demand and supply side
management, etc




EXAMPLE OF UNDERLYING RESOURCES &
PRACTICES IN AGRICULTURE.....

that contribute to eutrophication could
Include:

e Inefficient agricultural practices
¢ Inadequate waste management

e Lack of storage facilities for liquid and solid wastes

e Lack of cultivation margins

e Over application/ incorrect use of fertilisers in agriculture

e Over ploughing

e Concentration of agro-industrial facilities and Intensive
livestock production




EXAMPLES OF SOCIAL, ECONOMIC, LEGAL
AND POLITICAL CAUSES.....

.....that contribute to eutrophication (from
agriculture and a number of other sectors)
could include:

e Lack of human/ technical capacity
e Limited capital Investment
e Lack of land tenure

e Lack of incentives (subsidies)

¢ Inadequate economic sanctions (taxes)

¢ Deficiencies in implementation of regulations, monitoring
and enforcement

e Ineffective national/regional policies/management plans

e Deficiencies in institutional capacity

e Deficiencies in legislation




EXAMPLE OF UNDERLYING RESOURCES &
PRACTICES IN FISHERIES.....

that contribute to loss of fish stocks could
Include:

e Destructive fishing practices
e Bycatch and discard

¢ Aging fishing fleets

e Increasing fishing fleets

e lllegal fishing practices

e Lack of a effective monitoring systems of fishing activities




EXAMPLES OF SOCIAL, ECONOMIC, LEGAL
AND POLITICAL CAUSES.....

.....that contribute to loss of fish stocks could
Include:

e Lack of or ineffective fisheries international agreements/
regulations
e Deficiences in legislation

¢ Deficiencies in enforcement of national fisheries
management and control plans

¢ No effective control of fishing practices

e Economic situation

e Lack of human/ technical capacity

e Limited capital Investment

e Deficiencies in institutional capacity




ROOT CAUSES

ROOL causes are often related to fundamental
aSpPECts ofimacro-economy, demography,
consumption patterns; environmentalivalues, and

2 RtermsIomMpoertan Cetotherd egrad ation eiraguatic:
ENVITONMENTS OPICAUSES are oliten themoestdiffiicult
LOJASSESS



ROOT CAUSES

ROOT CAUSES CAN BE DIVIDED INTO TTHE
FOLLOWING CATEGORIES:!

Governance
Population pressure and demograpnic change
Poverty, wealthrandineguality

DEVelopmentimoedelstand nationalimacro:
ECONOMICIPOIICIES

SeCcIal changeanadidevelopmeEntiIases
EdUcationrandiermulationieiivalies



GEF INTERVENTION?

Most of these are beyond the scope of GEF
Intervention, but it 1Is useful to. document them for
WO reasons:

Some proposed solutions
may be unworkable if the

Actions taken nearer to
the root causes are more
likely to have a lasting
Impact on the problem

root causes of the
problem are
overwhelming




EXAMPLE OF A ROOT CAUSE

IN THE CASE OF EUTROPHICATION, A ROOT
CAUSE MIGHT BE A CULTURAL CHANGE IN
DIET — SUCH AS AN INCREASE IN MEAT
CONSUMPTION - THAT LEADS TO A MARKET

DEMAND FOR CHEAP MEAT, AND THE
INTENSIFICATION OF ANIMAL FARMING
RESULTING IN HIGHER NITROGEN AND

PHOSPHORUS EMISSIONS.




PART 2




POINTS OF ADVICE

Do not underestimate the time needed to carhy out
this process

Ensure that the T members Working en this
NIOCESS coVer allithe areas ol expertise needed

- \Workdna 3&9,)»»1]3@ manners Stantwiththermmediate
CAUSES AU WOIKIOW ARG SItnerunadenying causes:

2 DITErENTASPECISICAN TP ECAIIEU O UTA N Pl el



POINTS OF ADVICE (Cont.)

Prior to the workshop (Ss), have your. methodology.
well 'developed and understood by key members of

the [HH

Do not be over ambitious and ....... remember:

A simple chain that clearly reflects the situation in

a region will be more useful than a complicated
chain that is difficult to understand




Identify the iImmediate causes of each issue
Identify the sectors that contribute to the issue

Many causes
will have been

identified
This should

) Link the sectors to the appropriate immediate during the
be donein stakeholder
parallel to the causes

analysis
identification
of the
immediate

causes For each sector, identify all the underlying

resource uses and practices that contribute to || 2" Pedone

_ _ in one of two

each immediate cause ways:
Sectorally or

It is important nter-

to identify For each sector, identify the underlying social, sectorally
where the root

economic, legal and political causes of each
causes are

having most Immediate cause.
effect

Link the resource uses and
practices, and social, economic,
legal and political causes

Determine the root causes




A CAUSAL CHAIN'!






nipro Basin Causal Chain for the issue of eutrophication

Institutional/Legal causes Socio-economic causes

Location and
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Dnipro Basin Causal Chains

Highly detailed and complex
Required a great deal of/time and expertise
VoSt ofithe informationiisiincluded in the diagram

difficultiteranalyseanaidifficultsrorsa decision
maKento transiatentoaction

ConseqguentlythenppiFhad ierdevelopas SAR
decision making management tool*



Dnipro Basin SAP decision making management
tool for the issue of eutrophication

4. Aquaculture
5. Energy
6. Transport

1. Agriculture 2. Urbanisation 3. Industry (including
mining

management plans
ion
Ce

Limited capital investms

Lack of incentives to introduce improved operational practices, resource- and energy-saving technologies

neffective environmental/economic regulation instruments
Inadequate level of staff training

Inadequate implementation of envirommental monitoring

Inadequate enforcement and control of compliance with| environmental legislation/regulatior

Lack of efficient system for
- environmental/economic assessment
Lack of sewage collection and of investments in industry

treatment capacity Ecologically unjustified concentration
Intensive livestock production of industrial complexes

Low level of implementation of
sustainable agro-industrial practices

Inadequate or lacking water/waste

Excessive drainage of wetlands
management systems

Incorrect use and storage of fertilisers and
livestock-breeding wastes

Lack of environmentally justified cultivation

; X . Inadequate
margins and water protection zones/strips Poorly or untreated sewage and a

rainstorm water discharges implementation of clean
technologies

@ ~ Priority 1: Priority 2: Pollution by Priority 3: Operational Priority 4: Emissions and
Diffuse pollution with poorly or untreated sewage emissions/discharges _ pollution from storage or
surface runoff and rainstorm water disposal of solid/liquid wastes

1. Diffuse sources of pollution 2. Point sources of pollution




CASPIAN SEA CAUSAL CHAIN

DAMAGE TO SHORE ZONE INFRASTRUCTURE

INSUFFICIENT
AREA
RESOURCES

Narrow coastal Narrow coastal zones on
zZones as marine Eastern side due to
alluvial strips bordering to deserts

Natural conditions
(geomorphology, climate, flooding)

INADEQUATE USE OF
COASTAL AREA

Historical Non-existent
development of integrated coastal
coastal areas area management

eNon-existent knowledge about water fluctuations
+Weak economic situation
eIncrease of population
elnadequate enforcement of existing regulatory
instruments
elnadequate legislation
eInsufficient regional planning (legislation, planning
procedures, funding, investments)




Caspian Sea Causal Chains

Very little detail

Lackiofiunderstanding ofi CCA methodology.

L ) dICUI RO a0 d ECISTON M aKER IO than Siate:
Nteaction




Root causes

BLACK SEA

CAUSAL CHAIN ANALYSIS FOR CHEMICAL POLLUTION

Underlying causes

Socio-economic drivers

Resource uses

Direct Causes

Elevated pollutant loads resulting

-lack/ poor enforcement of
environmental protection regulations in
agriculture

-Diminished government control of
privatized farms

—| -Lack/poor planning of agricultural use

-Low awareness of negative
environmental effects

-lack/ poor enforcement of
environmental protection regulations in
industry (including energy and
extraction of raw materials)

-poor or no enforcement of trade waste

discharge regulations

-Weak sectoral industrial policy and
related legislations

-No incentive for pollution prevention
and control

-Lack of finances

-Unsustainable/inefficient agricultural
practices

-Historical legacy from over
application of pesticides

in high levels of pollutants
accumulation in sediments

-Point and diffuse sources of
effluent from livestock farms
-Diffuse pollution from
pesticides

v

-Uncontrolled development in coastal

areas

-Low level of user fees (tariffs) and
incentives for wastes collection,
storage

-Poor management/planning/use of
landfills

-Poor capital investment and

| operational funding for waste

collection/storage and treatment

-Untreated industrial effluents and/or
poorly maintained industrial treatment
plants

-Absence of / or outdated treatment
technology

v

-ground/soil water discharges
(containing elevated levels
pesticides) to surface waters

-Discharge of untreated
industrial effluents
-Atmospheric emissions of

-anachronistic industrial technologies
and practices (including energy and
extraction of raw materials)

pollutants deposited on land/
directly into the sea

-0il spills

A 4

-Poor management/planning/use of
landfills

-Lack of treatment, and/or no
infrastructure for collecting leachate

-Lack of operation and maintenance
control in collection of solid waste

-Infiltrations from landfills

- Municipal waste disposal
(including litter) accidentally
reaching the sea

-additional litter loads from
tourism

-Inappropriate solid waste
disposal




Black Sea Causal Chains

More detail than the Caspian Sea example

Some linkage and legical process

- Easienforadecision makento transiate intoraction

© BUT IS ieiirle diejnit clgiiop? Dleeisijeigkzve SEje)tfe) )

o etall 2




cosystem Degradation

Deforestation

Impacts

integrity

Losses in species and ecosystems

Desertification/ Land degradation

Including salinization, soil erosion (washing out of fertile

Primary (immediate) causes
1. Extensive timber logging

Underlying causes
. Increased demand on timber for export
. Increased demand on timber for local
use as energy source
. Increased demand on construction
materials
. Unsustainable forestry practices

Primary (immediate) causes
1. Illegal hunting, fishing
2. Ecosystem deterioration/
fragmentation
. Unsustainable fish harvesting/ use of
inappropriate methods of fishing
(poisoning, dynamite, electricity)

T

Primary causes

1. Overgrazing

2. Soil erosion due to unsustainable
cultivation of land

3. Deforestation

4. Soil pollution from agricultural

Primary causes
il

2

Overuse of irrigation water and
inefficient irrigation practices
(mainly is applied only flood
irrigation)

Watar Ince

practices

Underlying causes
1. Fishing as a source of income and
subsistence

2. Hunting as a wide-spread leisure

f

Underlying causes

1. Increase of cattle stock

2. Unsustainable pasture land
management

3. Improper use of herb- and pesticides
and fertilizers

. Use of forbidden fertilizers and herb-

Underlying causes
1

28

. Lack of on - farm infrastructures

Unavailability of new efficient
irrigation technologies

Poor condition of irrigation systems
and facilities

(sub surface drainage,..)

4

4

Socio-economic, legal, institutional and
political Root causes

. Poor access to alternative energy sources

. Deteriorated infrastructure for supplying
energy carriers;

. Underdeveloped legislation related to
forestry and forest use;

. Weak enforcement mechanisms (weak
institutional capacities of Forestry
Departments)

. Low tariffs for forest use and low level of
fines for law breaking

. Unclear institutional responsibilities for
the management of community forests

. Low level of rural community
mobilization for the management of
forest resources

Socio-economic, legal, institutional
and political Root causes
1. Low level of fines for law breaking
2. Weak enforcement mechanisms
(weak institutional capacities of
environmental authorities to control
fishing and hunting)
3. Lack of sustainable special planning
4. Lack of public awareness/ social
responsibility for illegal
hunting/fishing

Socio-economic, legal, institutional
and political Root causes
1. No alternative sources for income
2. Low awareness of farmer on sound
land management
3. Weakly developed legislation and
enforcement mechanisms related to
the use of pesticides and fertilizers
. Weakly developed legislation and
institutional capacities for
sustainable land management
(including land tenure)
. Unclear institutional responsibilities
for the management of pasture lands;
. Unclear system of land ownership
. Low level of rural community
mobilization for the management of
pastures
. Unavailability of resources for
combating natural erosion.

Socio-economic, legal, institutional
and political Root causes

1. Low level of rural community

mobilization for the management of
irrigation systems;

. Lack of adequate finances for

introducing new technologies
(poverty, low income levels of rural
population - main user of irrigation
water)

. Absence of incentives for

introduction of new irrigation
technologies (low tariffs on irrigation
water, unavailability of water meters)
Undeveloped network of farmer
awareness (absence of information
provision to farmers on efficient
agricultural practices)

Ao o5t me s chofas

Over-arching Root Causes

Natural causes

. natural erosion
Climate change)

. Landslides

. Mudflows and flooding




Kura-Aras River Basin Causal Chains

Good level of detail

Some linkage and legical

 Agalneasy dorraid eCISIoN Makertotransiatennto:

aCtion




Low standard of
environmental
education &
awareness

Lack of integration in
sectoral development
planning/

management

Drought/reduced
rainfalls (External

Driver)

* Lack of/poor enforcement
of environmental
conservation regulations,
guidelines and standards in
farming practices

.

Lack of/poor endorsement
of environmental
conservation regulations,
guidelines & standards in
forest resources harvesting

.

Poor capital investment &
operational funding for
channel maintenance e.g.

river training

Landuse conversion/
changes &

dicturhancec

Lack of
/mismanagement of
public funds for
environmental
Protection/improve
ment

Absence of
sustainable
development/wise
use of natural
resources on political
agenda

Absence of user fees/free
access to water

Absence of resources use
planning

Lack of finances

Poor dam operation
procedures

Weak/absence of water use
allocation policy

Weak environmental policy
and regulations related to

water abstraction

Unsustainable farming
practices e.g. clear
felling

Poor maintenance of
river channels

Low awareness of
farmers on sound land
management/soil

conservation practices.

Uncontrolled
devegetation of
rangelands from fuel
wood, construction
material and fodder
harvesting leading to
soil erosion

Siltation of channels
—| & water bodies

Inefficient/wasteful
raw water
infrastructures

Inefficient/wasteful
irrigation practices

Poor/uncontrolled
development of
irrigated agriculture

LAKE CHAD

Flow diversion/
»| abstraction

Poor sectoral planning

Lack of admin. framework
for maintaining/managing
rivers

Weak environmental policy
and regulations related to
maintenance/protection of
rivers

Damming of rivers

Absence of water
conservation practices

L 5 Reduced flow




Potential difficulties in developing
causal chains

CAUSAL CHAIN TYPE ADVANTAGES AND DISADVANTAGES

Table or matrix v Simpler to produce

(e.g. Benguela current) v’ Conceptually easy for the expert to produce

x Provide less information

x Difficult to show linkages between causes

x Conceptually difficult for the reader to
understand

x More difficult to identify SAP interventions

Flow diagram v" Generally more informative

(e.g. Dnipro Basin) v Show linkages between causes

v Work well using the sectoral approach

v’ Conceptually easy for the reader to understand
x Difficult to construct

x Conceptually difficult for the expert to produce
x Time consuming




GOVERNANCE ANALYSIS




Governance Analysis in the TDA

DEVELOPMENT DETAILED

OF IBERY GOVERNANCE
CAUSAL CHAINS ANALYSIS

In order to understand the dynamics and synergies
between the causes of transboundary problems and
possible failures in governance, it is vital that there is

regular feedback between those carrying out the
causal chain analysis and those undertaking the
governance analysis.




Why Governance Analysis?

BECAUSE......

(Governance frameworks provide the context
Withinwhich'human actions (Whether,as drivers
Ol aS [ESPONSES) take place

Withoutia basic understanding ofithensttutional
relationshipsianadirespensinilities atialllevels;ana
EXIStNAIPIICY/IEgal firamEWRTKS, G ECISIVEISSUES
May BEBVENLBCKEAOIWIONGIVIPELCEIVEMana
IMpPractical reCommendationsSimay;eEmerge



What should governance analysis
consist of?

Governance analysis should describe the dynamic
relations within politicallfandisecial structures that
Underpinisuchiaspectsiasiiegisiativerand regulatorny,
M EWOIrKS; 0 ECISION-Making pProcesses and
BUGGEtayall 0CAL NS




CROSS-CUTTING CAUSES IDENTIFIED
AS GOVERNANCE ISSUES

Example: Underlying causes of eutrophication:

Ineffective national/regional policies/management
plans

DEfICIENCIES INTINSHtUtIGnal capacity
[DETICIENCIESHNNETISIation

DEficIencies N entorcement



Governance analysis

Governance analysis will'be discussed in more detail
InModule 6 (Governance analysis and Stakeholder

INVoIVement)




PART 4

PRODUCTHON & SUBMISSION OF
CONPLEETEDRAEIFIIDA




PROCEDURE

WHO IS RESPONSIBLE?

The Project Manager

THREE OTIONS 110 CARRY: OUITTHE INTEGRATION (THERE
ARE OTHERS):

Appointmentiofiar consultant/specialist/academic toractias a
Singlerauth o reporting to the Project:Manager

APPOINtMENTOIAINNFEXPENS TTOdraltindividual iehapters 61
mMenIDAS WIthrantappeintedaaFManag errasaiocal point
[EPORIINO IO E ProjectiVianager:

IRErEXPEnSalllcontibuteto e dratingpreCESS; anad
rEpoRnanvIauallyao e RProjectiVianager



DRAETING THE TDA

Don’t present too much text. Don’t overburden the
THE MAIN TEXT document with pages of figures and tables.

If the TDA is not written in English, a translation will be
needed

LANGUAGE

It is important to include simple maps (either sketch,

MAPS GIS or photographic), for illustration.

Complex technical reports should be published

Provide a Contents List and a Glossary of all terms
employed.

CONTENTS LIST

Include a full list of contributing specialists, and
annexes with lists of identified stakeholders.

ACKNOWLEDGEMENTS




THE TDA REVIEW PROCESS &
SUBMISSION

ReVIeEW Steps

Main stakeholder meeting: (may include review by
awideraudience)

ReEVIiEW meetings forthe Interministiy;committees.

The TDA should be formally adopted by the
Project Steering Committee. This adoption gives

a seal of authority on the document as an input
Into the more political process of the SAP.




RELATIONSHIP BETWEEN Tt
THE SAP

E TDA AND

A good TIDA willlmake it easier.to develop logical, sustainable

and politically acceptable solutions

he findings from the DA, particularly those relating to the
PHICHILY ProklemMS; SECIOrS andicauses willlbe usedin the first

Stages ofithe SARP development

Nhelong=termmECOMNRI®OS SHOUIA T WO M thEPHOHILY,
PrOERIEMS) SECIONSTanNdicCalsESHOENUHEANNTTHENIDA

SAPRGEVEIGPMENISHEUIANNVOIVEGEVEIORING e Al Xe0oT
ppriensSanaidentiyingWhIchipantoiRtheNIDATCausal ichanithey.

a0 dress



