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This article stresses the significance of recognising interdependencies between factors de-

termining disaster risk in any attempts to integrate disaster risk reduction in international 

development cooperation.  It bases its arguments on the case studies of four past projects 

in Sri Lanka and Tajikistan, which are scrutinised using a theoretical framework based 

on systems approaches.  It appears that the results of ignoring interdependencies may (1) 

cause sub-optimisation problems where the desired outcome is not reached as the factor 

focused on and/or the desired outcome are dependent on other factors, and (2) make it 

difficult or impossible to monitor and evaluate the actual effects of international develop-

ment cooperation projects in disaster risk reduction.

Disaster Risk Reduction, Systems Approaches, Complexity and Interdependence.

Per Becker
Visiting Professor at the Department of Fire Safety Engineering and Systems Safety

               Lund University, Sweden
per.becker@brandt.ith.se

Grasping the hydra: The need for a holistic 
and systematic approach to disaster risk 

reduction.

ABSTRACT

KEYWORDS

Introduction
Disasters cause horrible consequences in human lives and suffering.  The major-
ity of the fatalities and instances of devastation occur in the developing parts of 
the world, posing a major threat to sustainable development and to the Millen-
nium Development Goals (UNDP, 2004:9-27; UN Millennium Project, 2005).  
A growing number of donor agencies are recognising connections between disas-
ter risk and poverty, and are currently drafting policies on how to further inte-
grate disaster risk reduction into their official development assistance (e.g. DFID, 
2006; Danish Ministry of Foreign Affairs, 2007).  
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Disaster risk is a complex issue involving all spheres of society, i.e. the physical 
and environmental, the social and cultural, the political and the economic (ISDR, 
2004:16; Wisner et al., 2004:49-84; Coppola, 2007:146-161; Boin, 2007:114-
129).  This complexity of interdependent factors determining risk has been iden-
tified as a major obstacle to effective disaster risk reduction (Perrow, 2008:164-
165).  One way to overcome this obstacle is to apply more holistic approaches 
that include a wider range of factors of disaster risk (e.g. McEntire, 2002; Co-
chard et al., 2008; Marvin et al., 2009).  However, advocates of more holistic 
approaches to disaster risk do not give many indications of what the negative re-
sults are that may come if such approaches are not adhered to, which in turn 
could limit their persuasive influence on policy-makers for international develop-
ment cooperation.  

This article is an attempt to examine the need for holistic approaches to disaster risk 
in international development cooperation, by studying four recent projects in Sri Lan-
ka and Tajikistan.  The research question that the article attempts to answer is:

What general results may come from focusing international development 
cooperation on specific factors influencing disaster risk without acknowl-
edging interdependencies with other factors?

The investigation starts with drawing up a theoretical framework asserting the 
complexity of disaster risk, introducing systems approaches as tools for grasping 
complexity and studying how these theoretical findings resonate with interna-
tional guiding documents for integrating disaster risk reduction into interna-
tional development cooperation.  The following sections introduce the research 
methodology and methods used to answer the research question, as well as pre-
senting the empirical findings.  The article ends with a discussion of the findings 
and a presentation of its conclusions.

The complexity of disaster risk
Disasters are not discrete unfortunate events detached from everyday societal pro-
cesses, but constructed over time and are closely linked with the development of 
society (Fordham, 2007:338-339).  Irrespective of whether a disaster is triggered 
by a specific hazard, there are various interdependent factors influencing the haz-
ard’s frequency, intensity, location, duration, speed of onset, etc (Coppola, 
2007:31-39).  The susceptibility for being destructively affected by the hazard is 
also determined by a complex set of interdependent factors (Hearn Morrow, 
1999; ISDR, 2004:16; Wisner et al., 2004:49-84; Coppola, 2007:146-161; Boin, 

Disaster Risk Reduction, Systems Approaches, Complexity and Interdependence.
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2007:114-129), as is the capacity of individuals, organisations and societies at 
risk, to anticipate, avoid, cope with and recover from the disaster (Leveson et al., 
2006).  Disasters can thus rarely be sufficiently explained as results of linear 
chains of events, like dominos falling on each other, but are better understood as 
non-linear phenomena which emerge in complex systems of interrelated and in-
terdependent conditions and events (Hollnagel, 2006:10-12). A disaster is here 
defined as a severe disruption of the functioning of a society causing extensive 
human, material, economic or environmental losses that exceed the ability of the 
affected society to manage using its own resources (ISDR, 2004:16).  To substan-
tially reduce disaster losses it is important to increase focus on reducing the risk 
of future disasters.  There exists a multitude of expressions all describing risk in 
different ways.  This article does not intend to use or produce such expressions, 
but states instead that risk is the answer to (1) what can happen, (2) how likely is 
it that that will happen and (3) if it does happen, what are the consequences (Ka-
plan and Garrick, 1981:12-13), regardless of what expression is used.  However, 
the three components of hazard, vulnerability and capacity are often viewed as 
the building blocks of risk (e.g. Heijmans and Victoria, 2001:52-63; Cannon et 
al., 2003; Vermaak and Niekerk, 2004; Chen et al., 2007; Saldaña-Zorrilla, 
2008) and need to be included in attempts to answer the three questions men-
tioned above. 

Efforts to explain and understand, as well as to reduce disaster risk have had a 
tendency in the past to reduce the problem into parts that fit academic disci-
plines, professional sectors, organisational mandates, etc (Fordham, 2007).  Such 
reductionist strategies may be effective when dealing with specific and well-
bounded problems, but not with the complexity of real-world problems (Check-
land, 1999:59-74; Senge, 2006:68-73).  This kind of fragmented problem solv-
ing is instead likely to be a major weakness as it clouds the bigger picture of risk 
(Hale and Heijer, 2006:139).  The challenge in reducing risk is thus not to find 
a way to divide the issue into parts that fit the mandate or agenda of specific 
stakeholders, but instead to grasp the dynamics and non-linear interdependencies 
between all parts in these complex systems of factors determining risk (Hollnagel, 
2006:14-17).  In other words, disaster risk is a complex issue not only because it 
includes factors from all spheres of society, but also because many of these factors 
are interdependent on each other.  This complexity makes such systems difficult 
to understand (Cebulla, 2004:87), which is believed to be a main reason for why 
so few researchers have applied such multi-sectoral approaches in the past (Twigg, 
2004:271).  It is obviously impossible to understand such systems completely 
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(Skyttner, 2005:100), but the goal must be to obtain as holistic a picture as pos-
sible (McEntire, 2002).

Systems approaches and results when ignoring interdependencies
Disaster risk is complex.  However, it is not the only area in which complexity 
constitutes a daunting challenge to scientific inquiry.  Living organisms, the 
brain, society, the climate, ecosystems and computers are only a few other exam-
ples.  What scholars in these areas have in common is that they are focusing on 
something functioning as a whole but made up of a multitude of parts and pro-
cesses.  Living organisms are made up by the complex interaction of a myriad of 
cells, the brain is a vast network of neurals transmitting signals, society is made 
up by individuals and organisations, etc.  Some of these scholars find that one 
way of managing and trying to learn from this complexity is to look upon their 
entity under study as a system, as von Bertalanffy (1960) did regarding the living 
organism, Ashby (1960) regarding the brain and Buckley (1968) regarding soci-
ety.  A system is here defined as “a group of interacting, interrelated, or interde-
pendent elements forming a complex whole” (American Heritage Dictionary, 
2000).  Systems approaches are thus not only focusing on the elements per se, but 
also on the relationships between the elements, which are crucial in order to un-
derstand the system as a whole (Checkland, 1999; Skyttner, 2005).

There are many examples where systems approaches have been applied in the area 
of risk and disasters (e.g. Haimes, 1992; Haimes et al., 1995; Hollnagel, 2004; 
Dekker, 2006; Hale and Heijer, 2006; Hollnagel, 2006; Leveson et al., 2006; 
Perrow, 2008; Petersen and Johansson, 2008).  However, it is hard to find any 
direct guidance regarding the research question in this specific literature.  It turns 
out to be more fruitful to look at applications of systems approaches in other ar-
eas in the search for general results when focusing on specific factors without 
recognising interdependencies with other factors.

If efforts focus on specific factors in a system, but there is limited understanding 
of interdependencies within that system, there is a grave risk of sub-optimisation 
problems (Boland, 1981:115; Liu and Leung, 2002:341).  A sub-optimisation 
problem can be described as a situation where a change in one factor does not 
generate the desired outcome in the system as the factor and/or the desired out-
come are dependent on other factors that are not changed or even counterbalance 
the intended change.  Sub-optimisation problems may even generate counterpro-
ductive results due to lack of recognition of interdependencies (e.g. Wisner et al., 
2004:57-59).
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It is not only sub-optimisation problems that may arise with a lack of under-
standing of the interdependencies in systems, but also problems with monitoring 
and evaluating the actual effects of a deliberate change in the system.  Monitoring 
and evaluation are vital for system effectiveness (Skyttner, 2005:53-54), but not 
if focused solely on the implementation of the project activity per se and not also 
on what effects it has in the system in total (Davies, 2004).  Davies (2004; 2005) 
goes even further by indicating that it is difficult, if not impossible, to monitor 
and evaluate actual effects of projects without attempting to understand interde-
pendencies within the system. 

Integrating disaster risk reduction in development cooperation
When donor agencies are attempting to integrate disaster risk reduction into 
their official development assistance, it is important to acknowledge that risk is 
determined by a complex system of interdependent factors from all spheres of 
society.  Guiding documents for such integration (i.e. ISDR, 2005; 2007; 2008) 
include a wide range of factors to address and activities to include in interna-
tional development cooperation projects.  However, these documents do not em-
phasise the importance of identifying and understanding the interdependencies 
between the different factors and activities.  In the light of the two previous sec-
tions of this article, this lack of emphasis on interdependencies may decrease the 
potential effectiveness of stakeholders’ efforts to reduce disaster risk.  It may even 
be questionable whether any approach can be called holistic without acknowledg-
ing interdependencies.

Methodology
There are several methodologies that could be used to empirically answer the re-
search question, but taking into consideration its context-dependent outline and 
the contemporary framework of the research, case study research stands out as 
particularly suitable (Flyvbjerg, 2001:67-73; Yin, 1994:4-9).  The selected cases 
are four past international development cooperation projects, two post-Tsunami 
housing reconstruction projects in southern Sri Lanka, and two capacity develop-
ment projects with Tsentrospas in Tajikistan.  Tsentrospas is a governmental elite 
unit for all types of rescue operations.

The data were collected during three missions, one for the Swedish Red Cross 
(SRC) and one for the Swedish Rescue Services Agency (SRSA) to Sri Lanka and 
one for SRSA to Tajikistan.  The methods for collecting data were observation 
and interviews (both formal and informal).  A wide range of informants were 
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selected for the purposes of the missions, some part of which  was relevant to this 
study.  The selection included potential beneficiaries of the projects, such as rep-
resentatives of the local communities targeted by the housing reconstruction 
projects and local communities and local and regional authorities (mainly in the 
Kulyab and Kurgan Tube areas) potentially affected by disasters and in need of 
Tsentrospas assistance.  It also included representatives of involved national au-
thorities, UN agencies, the national Red Cross (Sri Lanka) and Red Crescent 
(Tajikistan) societies, the International Federation of Red Cross and Red Cres-
cent Societies (IFRC), the International Committee of the Red Cross (ICRC, 
only in Sri Lanka), as well as international and national Non-Governmental Or-
ganisations.  The interviews were qualitative and included many aspects of which 
only a part was related to the selected international development cooperation 
projects.  The interviews with beneficiaries and with most other informants in Sri 
Lanka were informal, while the mission in Tajikistan allowed formal interviews.  
The informants among the beneficiaries were selected on the basis of convenience 
(Bernard, 1995:96), while all other informants were selected through purposive 
sampling to obtain informants from as wide a selection of stakeholders as possible 
(Bernard, 1995:95-96).   

The data collected were then analysed qualitatively in order to obtain indications 
of the purpose, results and actual effects of the four projects being studied.  Inter-
viewing a wide range of informants gives an equally wide range of opinions, each 
with its own point of view.  This cannot be called triangulation as such, but it still 
provides a qualitative increase in the possibility of producing a rich picture of the 
projects under investigation. 

Housing reconstruction in southern Sri Lanka
After the Indian Ocean tsunami in 2004, the affected region experienced an un-
precedented inflow of international assistance (Telford et al., 2006).  The number 
of national and international relief and recovery organisations in the region pro-
liferated and massive funds were not only available but had to be spent promptly 
(Telford et al., 2006).  The Red Cross and Red Crescent Movement rapidly in-
creased its resources to deal with the immense needs in various sectors, including 
sending livelihood experts to Sri Lanka in order to support the integration of 
livelihood issues into the overall programming (IFRC, 2008).  

The researcher was sent to support livelihood programmes, mainly in the south 
and southeast (Kalutara, Galle and Matara) and in the capital of Colombo. 
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The researcher later came back on a second mission to Sri Lanka, managing the 
initiation of a capacity development project together with the Road Develop-
ment Authority (RDA), for the purpose of strengthening the then over-used ca-
pacity for post-disaster reconstruction of bridges.  However, this time the focus of 
the work was put on the inland district of Kurunegala and in Colombo.  During 
both periods in Sri Lanka many housing reconstruction programmes were visit-
ed.  Most of the International Federation of the Red Cross and Red Crescent 
Societies’ (IFRC) programmes functioned well, providing viable housing to tsu-
nami affected families.  Other organisations did not however always include an 
element of more comprehensive analyses to guide their programming, which in 
several cases resulted in interesting but rather unfortunate outcomes.  Two of 
these ill-planned examples constitute the case studies in Sri Lanka. New and well-
constructed houses were erected in both cases, but one of these newly established 
communities was not equipped with a sewage and waste water system.  The cor-
rect number of houses was built according to plan, but it would obviously have 
been insanitary to live there without large additional investments.  

The other case had a sewage system, but many of the houses were designed with-
out consulting the future occupants, resulting in inadequate size for the typical 
family in that area.  There was also another challenge resulting from the benevo-
lent idea of protecting people from future tsunamis by establishing the commu-
nity inland, where land was more readily available.  The problem here was that a 
large number of these families were headed by fishermen and had their entire 
livelihood base at the coast, resulting in many of them moving back and leaving 
or renting out the house provided.  

Capacity development in Tajikistan
In March 2006, the UN system launched a team to assess the disaster response 
preparedness of Tajikistan.  The purpose of the mission was to assist the authori-
ties to develop the response preparedness of Tajikistan by assessing the national 
capacities to respond to natural and environmental disasters (OCHA, 2006).  
During this mission the researcher was in contact with and visited a wide range 
of stakeholders relevant to disaster preparedness in Tajikistan.  
 
The researcher was received by the Tsentrospas, the elite unit for all types of res-
cue operations in Tajikistan, which is located in the capital of Dushanbe.  During 
the time at Tsentrospas and in the discussions with representatives of the unit it 
became clear that they were very committed and proud to serve the people of 
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Tajikistan.  What also became apparent were the very limited capacities of the 
unit due to several reasons that will not be elaborated on here.  However, Tsen-
trospas had been supported by several international organisations during the 
years before this study.  An Austrian organisation had donated hydraulic equip-
ment for rescuing people trapped in collapsed buildings and crashed vehicles, and 
an international Non-Governmental Organisation had supported a training pro-
gramme for the staff.  These two projects constitute the case studies in Tajikistan.  

In the case of the hydraulic equipment, there was an obvious need for such sup-
port.  However, it was equally obvious that not sufficient focus had been placed 
on identifying what other capacities were needed for the equipment to have any 
actual effect on the capacities of  Tsentrospas.  The equipment was donated with-
out any attempt to ensure lasting capacities regarding how to use and maintain 
the equipment.  The actual result of the efforts was that Tsentrospas, several years 
after obtaining the equipment, still had not used it.  One may also question the 
actual effects of such a donation of hydraulic tools considering the lack of effec-
tive means and resources to transport the tools to the scenes of accidents, or of a 
robust system of notifying the unit to bring the equipment, etc.  The list of inter-
dependent conditions can be seen to be very long.  Hence, the donated equip-
ment did not generate any increased capacity for managing disasters, but only 
frustration among the devoted Tsentrospas staff.  

Similar results came from the support for the training programme.  The training 
programme was never institutionalised into the wider context of the training 
system in Tajikistan and died as soon as the international support ended.  There-
fore, even if the unit included individuals with better training for a while, it did 
not have any lasting effects due to the lack of refresher training and staff turnover.  
Both projects together with Tsentrospas had good intentions and required invest-
ments in financial and human resources.  However, neither project had any real 
sustainable effect on the capacity of Tsentrospas as the activities focused on fac-
tors that were dependent upon other factors that were ignored.

Discussion
It is clear in all four cases that crucial factors for reaching the purposes of the 
projects were ignored and left out.  The ineffectiveness of these projects illustrates 
what systems approaches call sub-optimisation problems, in which the specific 
issue of giving shelter to tsunami affected families in Sri Lanka and developing 
the technical capacity of Tsentrospas for heavy rescue in Tajikistan became the 
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overriding focus,  losing sight of the overall picture and what real effects the proj-
ects were intended to have.  Without an understanding of what other factors were 
needed to achieve the intended purposes, it did not matter how well specific 
project activities were implemented. 

The four projects also illustrate that if there is no understanding of the relations 
between the purpose, efforts (costs) and actual effects of a project, it is difficult to 
monitor and evaluate the effectiveness of the project, which is a second general 
outcome stipulated by systems approaches to complex cases where interdepen-
dencies are ignored.  Going back to the examples from Sri Lanka and Tajikistan, 
it is quite clear that the focus of the monitoring and evaluation of these projects 
was on the implementation of the individual project activities and not on their 
intended effects.

With sub-optimisation problems and possibilities for monitoring and evaluation 
in mind, it appears that acknowledging interdependencies is a central require-
ment for the success of international development cooperation projects in disas-
ter risk reduction.  It is important to note, however, that these four projects were 
selected because of their ineffectiveness and there are obviously positive examples 
of international development cooperation around the world as well.  It also seems 
that systems approaches may supply a useful analytical framework for grasping 
the complexity of interdependent factors determining disaster risk, which would 
benefit from further inquiry.

Conclusion
So, what general results may arise from focusing international development coop-
eration on specific factors influencing disaster risk without acknowledging inter-
dependencies with other factors?  This study is obviously insufficient to claim to 
have an absolute answer to such a complex question.  However, it seems that the 
results of ignoring interdependencies can be categorised into at least two general 
categories:

1.  Not acknowledging interdependencies may cause sub-optimisation problems  
  where the desired outcome is not reached as the factor focused on and/or the  
  desired outcome are dependent on other factors that are ignored.
2.  Not acknowledging interdependencies makes it difficult or impossible to  
  monitor and evaluate the actual effects of international development coopera 
  tion in disaster risk reduction.
It is recommended that emphasis be given to the significance of analysing and 
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understanding interdependencies between factors determining disaster risk in 
any attempts to integrate disaster risk reduction in international development 
cooperation.  A starting point would be to emphasise this in future international 
guiding documents for such integration, further facilitating holistic and system-
atic approaches to disaster risk reduction.
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