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¶ Dr K. VijayRaghavan, Principal Scientific Advisor, Government of India  

¶ Prof Jim Hall, Environmental Change Institute, University of Oxford  

¶ Kamal Kishore, National Disaster Management Authority , India 

¶ Ms Alice Hill,  Hoover Institution, Stanford University  
¶ Prof Anand Patwardhan, University of Maryland School of Public Policy  
¶ Andrew Maskrey, Risk Nexus Initiative  
¶ Rowan Douglas, Insurance Development Forum 

This session will begin with a  keynote presentation by Prof Jim Hall, Environmental 
Change Institute, University of Oxford followed by a panel discussion . 
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The session will reflect on the big-picture scale of risks to infrastructure systems. The  
discussion will explore the ͺsystems approachͻ and policy responses required to enhance 
infrastructure resilience and address the need to bring resilience analysis  ͺupstreamͻ in the 
infrastructure d ecision making process. This session will look at the  adaptation of globally 
interconnected infrastructure systems in light of dynamic risks  presented by climate 
change. 

 

The global challenge of adapting infrastructure systems to be resi lient to climate 
disasters  

Professor Jim Hall, Environmental Change Institute, University of Oxford 

Infrastructure systems worldwide are threatened by extreme events and the chronic 
impacts of climate change. There must be increased attention to how these systems can 
be adapted. This talk will present an analysis of climate risks to infrastructure at country 
and global scales. It is proposed that infrastructure adaptation should be thought of at 
three different levels that incorporate (i) physical adaptatio ns to climate -proof 
infrastructure assets ; (ii) adaptations to the systems that operate on infrastructure 
networks, so that they are more resilient to disruption and ; (iii) long term planning to 
ensure that infrastructure investments avoid hazardous locati ons and do not build up 
exposure for the future. Through the talk, there will also be a demonstration of 
methodologies based on big data analytics and systems modelling that can help to 
pinpoint vulnerabilities in infrastructure networks and prioritized ad aptation interventions.  

 

 

--- 
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¶ Chairs and moderators of the breakout panels  

¶ Kamal Kishore, National Disaster Management Authority, India  

This session will commence with a joint introductory presentation and then break into 3 
parallel sessions T1-A, T1-B, T1-C.  

Each breakout session will have presentations  by 3-4 speakers of 10 minutes each 
highlighting the key challenges and opportunities for the typology, followed by a 
moderated discussion.  

Chairs and/or moderators from the three panels will then reconvene for a joint panel 
discussion.  
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This session will advance the discussion on the three thematic pillars driving the coalition 
for disaster resilient infrastructure (DRI).  

1. T1-A: Risk assessment methodologies, risk metrics and indicators of sustainability 
for different infrastructure classes.  

2. T1-B: Standards, design and regulation for infrastructure development, operations 
and maintenance.  

3. T1-C: Reconstruction and recovery planning of key infrastructure sectors after 
disasters.  

 

Gaps in both knowledge and practice in these thematic areas act as bar riers to creation of 
resilient infrastructure. While these gaps are reflective of the global status, different 
countries have had varying amounts of success in addressing each theme. This session 
will bring together experts who are working at the forefront  of the three pillars that are 
aiding better decision making for DRI.  

 

Each thematic breakout session will address the following questions:  

¶ What is the current state of play in this area?  
¶ How should this pillar evolve as an area of specialization?  
¶ In what ways can these be integrated in upstream planning stages?  
¶ What are the knowledge and capacity gaps that the CDRI can address? 

 

 

--- 
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¶ Chen Xi Mao, Professor of Institute of Engineering Mechanics, China Earthquake 
Administration,  China 

¶ Andrew Maskrey, Risk Nexus Initiative  

¶ Prof Bilal Ayyub, Center for Technology,  and Systems Management, University of 
Maryland  [Video Keynote address] 

¶ Dr Raghav Pant, ECI Oxford 
¶ Prof Ravi Sinha, IIT Bombay 

¶ Neil Sandro Alata Olivares, PhD, CENEPRED, Peru 
¶ Cristobal Mena Amigo, ONEMI, Chile 

This is a breakout session as part of Thematic Session 1.  

It will have presentations by the speakers of 10 minutes each followed by a panel 
discussion.  
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A review of literature shows that there still are multiple gaps in the global practice of 
disaster risk assessments. While hazard and vulnerability data is being recorded in 
various forms around the world, there is a lack of standardisation in the data formats and 
collection methods. This, combined with the lack of accurate time -series data at th e local 
level, and the lack of capacity to carry out complex risk analysis in various countries, leads 
to the end users being deprived of the information they require, to make risk -informed 
decisions about future development. This gap is further exacerbate d by the effects of 
climate change that dynamically alter the patterns of hydro -meteorological hazards 
thereby limiting our ability to predict and mitigate their effects.  

This session will address the following key questions:  

¶ What are the major challenges in incorporating new disaster risk assessment 
practices as part of the countryͻs infrastructure investment approval process? 

¶ What new methods are being explored globally for quantifying uncertainty due to 
climate change? 

¶ How can countries organise a system  of continually updating risk assessments 
across different scales (country, province, city) that will inform future development?  

¶ How can effective communication be facilitated between policy makers, 
infrastructure developers, regulators, and the general public regarding the findings 
of risk assessments?  
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Risk Assessment involves carrying out an analysis of historical data on hazards, and their 
interactions with exposed and vulnerable populations and assets. This helps to quantify 
and predict the probability and impact of a disaster in order to prepare for it accordingly. 
The gaps in the global practice of risk assessment have been identified as listed below:  

1. Lack of mechanisms and systems to collect accurate data regularly  
2. Lack of capacity to perform complex risk analysis  
3. Data collected is not standardised and sometimes cannot be shared with the end 

user due to legal barriers 
4. Lack of risk assessment models that take into account climate change  
5. Inadequate dissemination / accessibility  of risk data to end -users 

 
Each of these gaps has been elaborated on below: 

1. Lack of mechanisms and systems to collect accurate data regularly  
Disaster risk assessment is a complex task and it requires very detailed, accurate, time -
series data on hazards, exposure and vulnerability. Particularly in developing countries, 
the capacity, mechanisms, and systems to collect such detailed data do not exist. A 
related set of information which is required is data on damage and losses, after an event.  

Of these, data on hazards is reasonably easy to acquire and record. In the case of large 
hazards such as major cyclones, or earthquakes, global monitoring systems and satellite 
imagery can accurately measure them. In the case of small and medium scale hazards, 
and hazards like landslides, there still are major data gaps. Small and medium hazards 
may not cause catastrophic damage in one go, but rather cause cumulative damage over 
time which leads to degradation of the infrastructure. They are also more frequent than 
large, catastrophic hazards.  

On the point of exposure, the data are reasonably easy to acquire and record, though not 
as easy as hazard data. Anecdotally, in developing countries large gaps do exist in asset 
inventories and values data.  

The third point viz. vuln erability, and also data on losses after an event is where the gap is 
most significant. Reliable data on these two points is sparse, and is tricky to acquire. A lot 
of developing countries do not have the capacity or the systems to collect and record 
such data, since it involves extensive monitoring and assessment, and meticulous record -
keeping. 
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A related concept which is often ignored or not well developed in developing countries is 
the risk from infrastructure i.e. impact assessment. Creation of new infra structure can 
lead to the creation of new risks for the surrounding areas even if the infrastructure itself 
resilient. For example, building a large airport could disrupt watersheds, and increase the 
risk of flooding in the surrounding areas, as a result.  

 

2. Lack of capacity to perform complex risk analysis  
Risk analysis for disasters involves very complex analysis using statistical models which 
utilise hazard, exposure and vulnerability data. Another layer of complexity is added to this 
risk analysis when we  consider cascading effects of non -resilient infrastructure. The 
failure of one piece of infrastructure can have a domino effect which causes the failure of 
several other pieces of infrastructure. A further layer of complexity arises out of climate 
change, and the need to incorporate climate models into risk analysis.  

Performing these analyses requires personnel well trained in mathematical modelling and 
statistics. Further, these personnel need the right equipment, i.e. computers and other 
hardware and mathematical modelling software, and the know -how to use them. In a lot of 
developing countries, this kind of capacity does not exist within the government.  

 

3. Data collected is not standardised and sometimes cannot be shared with the end 
user due to legal barriers 

Countries themselves and other countries like them or in the same region can benefit 
greatly from exchanging data on disaster risk. However each country has different 
formats for collecting such data. The lack of standardised data poses a signific ant hurdle 
to compiling and sharing it, which in turn hampers research into infrastructure resilience. 
Lack of standardised data can also impede the development of smooth project pipelines 
which in turn discourages private and international investors from investing. 1  

In some cases legal barriers might prevent a country from sharing data with other 
countries. This presents an additional challenge.  

 

4. Lack of risk assessment models that take into account climate change  
The lack of reliable time -series data, as pointed out earlier, is indispensable for conducting 
robust risk assessments. However, we also need to bear in mind that in the face of climate 
change, risk analyses based on past data on hazards  ͯespecially hydro-meteorological 

                                                 
1
 Preqin, 2016 



 

14 

 

hazards  ͯneed to be augmented with estimates of emerging risk scenarios. Developing 
these models require extensive research, and involve incorporating climate models into 
risk analysis. Another significant knowledge gap in this respect is in methodologies to 
statistically downsca le global climate models to the sub -regional levels. The 
Intergovernmental Panel on Climate Change (IPCC) provides projections downscaled to 35 
world regions, but not below that. While a few countries such as USA, Australia and France 
have developed downscaled national and sub -regional level climate models, the vast 
majority of the developing countries have not, and do not possess the capacity to do so 
either. 

 

5.  Inadequate dissemination / accessibility of risk data to end -users 
Even after risk data are collected and recorded, the systems which make it available to 
users may not always exist. Taking the example of India for vector data on flood -lines of 
rivers, the data are regularly collected but usually stored in individual silos  ͯtypically the 
irrigation/ water-resources department offices at the district level, and in some cases at 
the state level.  

This observation holds good for all categories of infrastructure, especially for developing 
nations. Usually such data are not consolidated into one centralised  database, or 
published on a platform which can be easily accessed by parties who might actually use 
such data. As with data standardisation, the lack of data accessibility also impedes the 
creation of project pipelines, which in turn can lead to the infra structure projects being 
perceived as less bankable. This may discourage private and international investors. 2 

  

                                                 
2
 ²ƻǊƭŘ .ŀƴƪΩǎ Dƭƻōŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ CŀŎƛƭƛǘȅΣ ŀƴŘ DнлΩǎ Dƭƻōŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ IǳōΣ ƘŀǾƛƴƎ ƛŘŜƴǘƛŦƛŜŘ ǘƘƛǎ ǎȅƳǇǘƻƳŀǘƛŎ 

gap and are now providing support to countries to develop project pipelines to make infrastructure projects more 
attractive to investors. 
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1. Understanding the fundamentals of resilience:  
ω Development of a framework for investing in DRI must be preceded b y a 

clarification of the fundamentals of resilience. This includes ways of measuring 
resilience, performance metrics for different infrastructure classes and recovery 
profiles of infrastructure towards a range of disasters for a given context.  

ω Resilience indicators must be able to measure performance, link it to achievement 
of SDGs, incorporate effects of climate change, Industry 4.0 and the cyber 
economy. 

 
2. Create better risk metrics:  
ω Infrastructure standards are not absolute, and must be seen as a function  of 

resource availability, risk appetite and capacity to reduce risks. Therefore, using a 
notional definition of resilience can help in the development of metrics for 
measurement.  

ω A comprehensive risk management strategy must move from creation of risk 
metrics to development of a national multi -hazard risk profile to a high -resolution 
infrastructure sector risk systems model. As systems level coordination may be 
time-consuming; a sector -wise approach may be recommended to begin 
comprehensive assessments. E.g. UK has: (1) A national risk assessment produced 
every two years; and (2) Sector security resilience plans.  

ω Sharing of methodologies and information at a global -level will be valuable to 
create a workforce that is able to understand and use risk information to build 
resilience. 

 
3. Data standardization:  
ω While hazard and vulnerability data is being recorded in various forms, there is a 

lack of standardization in data formats and collection methods. Combined with the 
lack of accurate time series data a t local -level and lack of capacity to carry out 
complex risk analysis; end users are being deprived of information required to make 
risk-informed decisions about development. This gap is further exacerbated by the 
effects of climate change that dynamically  alter the patterns of hazards.  

 

                                                 
3
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4. Use local knowledge: 
ω While the quality of risk assessments may be sufficient for investment decisions, 

they may not be nuanced enough for policy and political decisions. Risk 
assessments must be aligned with the needs of the end-user and the local planning 
process. E.g. Mozambique, Kenya, Afghanistan and Kyrgyz Republic. 

ω Chile has developed a ;Supplementary Methodology to Reduce Disaster Risk in 
Public Investment΄ by integrating disaster risk assessment in the public 
infrastructure investment process. The supporting online spread -sheet tool enables 
site-level risk calculations that can inform decisions about mitigation measures.  

 
5. Create access to open source data and tools: 
ω The next generation of decision makers (engineers,  town planners and 

infrastructure financiers) must be provided access to open source risk models to 
aid risk-informed infrastructure development. There is a need for a tech  

 

 

--- 
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¶ Mathew Crossman, UK 

¶ Russell Muir, World Bank Group 

¶ Toshihiro Kamatani, MLIT Japan  
¶ Dr Sudhir Jain, IIT Gandhinagar 
¶ Mark Johnson, International Code Council 

¶ Jimmy Scott, Queensland Reconstruction Authority   
¶ Phil Rizcallah, National Research Council, Canada 
¶ Prof CVR Murty, IIT Chennai 

This is a breakout session  as part of Thematic Session 1.  

It will have presentations by speakers of 10 minutes  each followed by a moderated 
discussion.  
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Standards play an important role in disaster risk reduction and creating resilience. In order 
to be effective, they need to be rational, need to be enforced, and need to be updated 
regularly to keep pace with the evolving understanding of natural hazards and 
advancements in engineering technology. International standard setting bodies such as 
the International Organisation for Standardisation (ISO), the International Electro -technic al 
Commission (IEC) and the International Telecommunication Union (ITU), develop and 
provide such standards for countries to voluntarily adopt. Infrastructure standards under 
these bodies are regularly updated and are already incorporating resilience eleme nts, 
towards achieving the targets of the Sendai Framework. For example, the United Nations 
Office for Disaster Risk Reduction (UNISDR) agreed in 2015 (within the context of the 
Sendai Framework) to work with ISO to develop new standards for disaster proof ing cities. 
ISO is currently in the process of developing new Indicators for Resilient Cities under their 
Sustainable Development in Communities project.  

National frameworks for design and construction standards need to be strengthened 
through better regu lation, state -of-the-art technology, incentives (financial and non -
financial) and innovation. These frameworks should incorporate the structural engineering 
aspects of physical infrastructure as well as for Operation and Maintenance (O&M) of this 
infrastru cture. Lack of O&M standards can increase the impact of hazard events or even 
trigger new ones, for example urban floods due to inadequate maintenance of sewage 
systems.  

This panel will discuss the following questions:  

Are emerging risk factors such as c limate change manifestations being considered 
adequately while developing standards? What are the regulatory gaps that must be 
plugged to address these risks better?  
Are the standards for operation and maintenance adequate for existing levels of disaster 
risk, without even taking climate change into account? Are they being suitably updated?  
How can enforcement of standards be improved? How can compliance be improved in 
cases where state capacity for enforcement is limited?  
How can regulation of professio ns play a role in improving compliance with standards?  
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Standards are one of the most important mechanisms for incorporating resilience into 
infrastructure. On the design and engineering side, standards pertain to standards for 
materials and construction which may take the form of building codes or bye -laws, and 
land use planning and zoning regulations. On the management side, standards can take 
the form of regulations for Standard Operating Procedures (SOPs), inspection, monitoring  
and surveillance, operations & maintenance (O&M), and crisis/emergency management.  

The gaps in global practice of creation and implementation of standards for design and 
implementation have been identified as:  

¶ Lack of enforcement of standards  
Lack of licenced disaster resilience professionals  ͯcivil engineers with expertise 
on building disaster resilient infrastructure  
Lack of standards for operations & maintenance  
Overlapping standards in some cases  
Lack of systems to evolve standards as capacity, techno logy, and knowledge of risk 
management evolves 
Standards for Contingency Planning  
 

These gaps have been elaborated below: 

 

1. Lack of enforcement of standards  

Enforcement of standards in developing countries tends to be lax. 4 This can be a result of 
any of a multitude of factors such as ineffective command and control, insufficient 
qualifications of officials in charge of enforcement, lack of focus on risk management, 
opaque bureaucratic procedures, and corruption. 5 The outcome of these lapses is that 
infrastructure and communities in developing countries is more vulnerable to damage 
than in developed countries.  

 

 

 

                                                 
4
 World Bank, 2010. 

5
 GFDRR, 2014. 
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2. Lack of licenced disaster resilience professionals c̳ivil engineers with  expertise on 
building disaster resilient i nfrastructure  

Often in developing countries, personnel with knowledge of building disaster resilient 
infrastructure are not easily available. 6 This holds good for both developers of 
infrastructure, as well as inspectors / regulators. Anecdotally, it has be en observed that in 
India, typical civil engineering courses did not include training on how to incorporate 
resilience to seismic shocks into buildings. 7 Without having the capacity to build 
according to standards, having high building standards becomes a moot point.  

 

3. Lack of standards for operations & maintenance  

Typically, building standards may provide very detailed parameters for the engineering 
and design but standards for O&M are not given as much attention. Resilience of any 
infrastructure is inext ricably linked with proper O&M, since without it the infrastructure will 
deteriorate over time. For example, anecdotally it is commonly observed that road quality 
in developing countries is bad: once a road gets built it is not properly maintained and 
repaired. The scores for Road Quality Index ͯ  from the Global Compet itiveness Index  ͯ
partially confi rm this observation. Most developing countries score less than  5 (out of 7) 
on road quality. 8 

 

4. Overlapping standards in some cases  

While the lack of standards  is a problem in some instances, in some cases there may be 
more than one standard for the same kind of infrastructure. This may arise out of the 
complexity of that particular infrastructure project (e.g.: a bridge meant to serve both 
railways and road vehicles), or they could arise out  of overlapping jurisdictions. 9  

Creating a uniform building code is necessary in such cases. The USA underwent such  a 
process starting from 1966. 10  

 

 

 

                                                 
6
 World Bank, 2010. 

7
 Source: DRR Roundtable discussions. 

8
 See: http://reports.weforum.org/global-competitiveness-report-2014-2015/rankings/ 

9
 Advisory Commission on Intergovernmental Relations, Federal Government of USA, 1966. 

10
 Ibid. 
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5. Lack of systems to evolve standards as capacity, technology, and knowledg e of 
risk management evolves  

Most developing countries lack the systems and the capacity to develop their own 
standards. Further, as pointed out earlier in this report, creating new standards requires 
thorough risk assessments and cost -bene t analyses. The data gaps and capacity gaps for 
these two components have been described earlier. As a result, usually, standards are 
borrowed from other developed countries, and mandated top -down without consideration 
for local needs, resource availability and capaciti es.11 

 

6.  Standards for Contingency Planning  

Sometimes, despite the greatest care in planning, construction and O&M, an extremely 
rare event can destroy infrastructure built to the best of standards. An example of such a 
situation is the earthquake and tsunam i which led to the Fukushima -Daiͻichi nuclear 
disaster in Japan in 2011. The nuclear reactor was designed to withstand earthquakes of 
up to magnitude 7 on the Richter scale. Immediately after the earthquake  hit , the active 
reactors automatically shut down their sustained fission reactions. However, the ensuing  
13 m high tsunami  overwhelmed the 10 m sea wall and disabled the emergency 
generators that would have provided power to control and operate the pumps necessary 
to cool the reactors. The insufficient c ooling led to three nuclear meltdowns, hydrogen -air 
explosions, and the release of radioactive material in Units 1, 2 and 3 from 12 to 15 March.  
For large infrastructure whose failure c an have far-reaching negative eff ects, standards 
are needed for contingency planning to handle infrastructure failure due to extreme rare 
hazard events. The infrastructure has to be ;safe to fail΄, i.e. systems need to be put in 
place in order to minimise the downstream impacts of the failure.  

  

                                                 
11

 World Bank, 2010. 
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1. Manual of Practice for end users:  
¶ A bouquet of state -of-the-art standards must be made available for end users of 

information on resilient infrastructure. A Manual of Practice (MoP) for Climate 
Resilient Infrastructure that is being developed by the American Society of Civil 
Engineers (ASCE) is a good example. 

¶ A more comprehensive MoP maybe co-created by experienced practitioners, 
government representatives and researchers to collate systematic knowledge in 
the field that provides necessary guidance t o practitioners. The Coalition 
provides an important platform to capture lessons learned and manage their 
dissemination towards creating a required pool of knowledge.  
 

2. Adopting a lifecycle approach for adaptive standards:  
¶ Past statistical trends are no lon ger a good guide for future standards. Hence, 
;stationary, non-time variant΄ prescriptive standards must give way to ;evolving 
adaptive΄ standards to continually tackle changes from climate risks and other 
externalities that impact the life span of infrast ructure. 

¶ The adaptive design framework may lead to ;real options΄ that are pre-decided 
responses to changes in the infrastructure project environment. E.g. The Los 
Angeles to San Diego (LOSSAN) rail corridor uses the ;Observational Method΄ 
for constant mon itoring to update risk models and take decisions about 
upgrading or discontinuing the use of the infrastructure.  
 

3. Standards for soft infrastructure:  
¶ The ;systems approach΄ must attribute due importance to soft infrastructure. 

This underpins the vital knowl edge base, supporting institutions and capacity 
development needs for technical specialists.  
 

4. Interdisciplinary standard setting:  
¶ Appropriate standards may provide the first line of defence against shocks and 

stresses. However, standards permeate through d isjointed phases of 
procurement, design review and failure analysis. The ;design phase΄ of any 
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project is critical to enable comprehensive inclusion of good standards for 
resilience. 

¶ A multidisciplinary design phase that includes land -use planning, climate  
science, disaster management in coherence with the engineering sector can 
make for better informed decisions underpinning investment in resilient 
infrastructure.  

 

--- 
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¶ Setsuko Saya, Cabinet Office, Japan 

¶ Prof. Mauro Dolce, Dipartimento della Protezione Civile, Italy  

¶ Dr Josef Leitmann, Recovery Advisor, World Bank Group  
¶ Rita Missal, Recovery Specialist, UNDP 

¶ Diana Arlette Cordero Devesa, Seguridad, Mexico 
¶ Saudi Arabia* 
¶ Indonesia*  

 

This is a breakout session as part of Thematic Session 1.  

It will have presentations by the speake rs of 10 minutes each followed by a moderated 
discussion.  
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At present, most countries focus on systematic post -disaster recovery of infrastructure 
sectors only after major disasters. Small and medium scale events also cause incremental 
damage and degradation of infrastructure leading not only to direct loss of cap ital assets 
but also productivity losses. This calls for predictable mechanisms for systematically 
assessing damages and losses to financing infrastructure recovery after disasters of 
varying magnitudes. Reconstruction and recovery in infrastructure sector s must follow 
the ;Build Back Better΄ principle for multiple hazards. The principle needs to be applied not 
only for the structural design of the infrastructure but also in management systems.  

A disaster risk financing framework can involve:  

a. risk retenti on that involves government budget reserves, calamity funds and 
contingent credit facilities;  

b. risk transfer  through government and private insurance and reinsurance markets, 
catastrophe bonds and other insurance -linked securities; and  

c. post-disaster budget allocations  that may divert funds from other programs.  
 

This panel will discuss the following questions:  

¶ How do we improve the reporting of medium scale and smaller disasters? How can 
loss assessments be improved to take into consideration gradual degr adation due 
to such events?  

¶ How do we identify critical infrastructure? How can we increase the likelihood that 
critical infrastructure services are recovered and resumed rapidly following a 
disaster?  

¶ How do we resolve the tension between providing essen tial services quickly, and 
ͺbuilding back betterͻ? What are the measures to establish good contingency 
planning to ease this?  

¶ How can countries make coherent disaster recovery financing strategies to ensure 
that liquid funds are reliably available at the appropriate levels of government 
recovery and reconstruction?  

¶ How can decisions on retaining and transferring risk be rationalised?  
¶ How can we institutionalize the learning process after each disaster?  
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Reconstruction and recovery after a disaster requires a systematic approach for 
assessing losses, estimating needs, and channelling adequate funds to the affected areas 
in a timely manner. The gaps leading to delays and inefficiencies in post disaster recovery 
and reconstruction have  been identified as:  

(a) Lack of reliable mechanisms for assessing damages and financing 
infrastructure recovery after moderate and small scale disasters  

(b) Most countries do not always follow the build back better principle  
 

These gaps have been elaborated on below. 

1. Lack of reliable mechanisms for assessing damages and financing 
infrastructure recovery after moderate and small scale disasters  

Currently most countries conduct systematic recovery and reconstruction only after major 
disaster events. However, small  and medium scale disasters  ͯwhich cause limited 
damage per event but cause cumulative damage over time  ͯdo not receive the same 
response. Part of this issue is due to gaps in data regarding the occurrence and impact of 
such small and medium scale disast ers, as compared to data on large disasters. It is 
possible that they occur more frequently and, because they escape attention, cause more 
damage and economic losses overall.  

 

2. Most countries do not always follow the build back better principle  
;Build back better΄ is a core principle for post-disaster reconstruction. However, usually 
even when the principle is applied, its application is typically limited to structural design of 
the infrastructure. Redesigning management systems which contributed to the stru ctureͻs 
vulnerability in the first place get overlooked. Thus, the application of the ;build back 
better΄ principle is often incomplete.  
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Key insights from IWDRI 2018 13 

1. Small and medium scale disasters:  
¶ At present, most countries focus on systematic post -disaster recovery of 

infrastructure sectors only after major disasters. More predictable mechanisms 
are needed to account for damages, degradation and productivity losses due to 
small and medium -scale events. 
 

2. Build Back Better:  
¶ Under the concept of ;Build Back Better΄, Japan highlighted the importance of 

having a combination of structural and non -structural (social and economic) 
measures for faster recovery. Japan has established a system of pre -disaster 
contracts that are made with private sector infrastr ucture developers such that 
they are prepared to facilitate efficient post -disaster reconstruction activities.  

¶ As infrastructures are interconnected, their reconstruction must be discussed at a 
regional/territorial level to account for downstream risk crea tion and capacities 
must be built at the local level to manage reconstruction activities.  

¶ The expenditure money for reconstruction after the 2011 Tohoku earthquake was 
derived from taxation, issuance of bonds, and even taking 10% off all government 
employeesͻ salaries for a period of three years. 

 

3. Standardized reporting methods:  
¶ UNDP reflected on its experience in infrastructure recovery and reconstruction to 

emphasize the role of a standardized format for estimation of post -disaster 
damages, losses, and replacement costs. E.g. Post Disaster Need Assessment 
(PDNA) tool, Global Recovery Cost Estimation guideline. 

¶ PDNA plays a critical role in guiding future projects, especially in order to follow the 
;Build Back Better΄ principle based on existing building codes. 

¶ There is a need to move away from pure ;restoration of services΄ to ;resilience 
focused reconstruction΄. Hence, alternative models of financing recovery such as 
private sector participation, selling of reconstruction bonds, and the setting up of 
intergovernmental risk pools must be explored.  

¶ Nepalͻs experience in reconstruction and recovery after the 2015 Gorkha 
Earthquake started with the setting up of the National Reconstruction Authority 
(NRA). 

                                                 
13

Workshop Summary, IWDRI 2018  



 

30 

 

¶ Environmental impact assessments encourage reducti on in creation of new risks, 
adopting different approaches to rural and urban reconstruction projects and the 
incorporation of business continuity related indicators in the resilience building 
process. 
 

4. Owner-driven reconstruction:  
¶ Post-disaster reconstruc tion is an opportunity for incorporating resilience.  
¶ An owner-driven reconstruction programme will provide greater impetus for 

mainstreaming risk awareness and resilient practices.  
¶ An inclusive approach for recovery and reconstruction is crucial for ensuri ng that 

the needs of the most vulnerable sections of the population, such as the poor, 
marginalized and persons with disabilities, are effectively incorporated.  
 

5. Psychology of decision making:  
¶ Uncertainty, complexity and volatility are factors that challen ge decision making in 

post -disaster contexts. Additional complexities are added due to time pressure, 
changing preferences/norms and the cascading effects of infrastructure damage.  

¶ Mapping and quantifying vulnerabilities of various sectors, industries and their 
failures aid in prioritization of decisions.  

¶ The Humanitarian Decision Makerͻs Anatomy helps understand the psychology of 
decision-makers in post -disaster contexts that must be able to account for various 
interdependencies and fragmented/volatile coo rdination.  
 

6. Role of sub-national governments:  
¶ Faster rebuilding processes require developing and maintaining capacities of sub -

national governments  
 

 

 

--- 
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¶ Amit Prothi, 100 Resilient Cities  

¶ Kamal Kishore, National Disaster Management Authority, India  

¶ Chairs and moderators of breakout sessions.  

This session will begin with two overview presentations and then breakout into 3 parallel 
sessions to discuss different contexts.  

Each breakout session will have presentations by 3 -4 speakers of 10 minutes each 
highlighting the key challenges and opportun ities for the typology, followed by a 
moderated discussion.  

The three panels will then re-convene for a joint panel discussion.  
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Infrastructure has the power to enable smooth functioning of economies. This session will 
present the big picture of the policy discourse and governance mechanisms that are 
aiding and ailing decision making for key infrastructure sectors, mainstreaming disaster 
risk management and harmonization of related policies. The session will advance thinking 
on these issues for  a specific typologies of economies with particular geographical and 
socio-economic characteristics. The joint panel discussion will reflect on gaps and 
opportunities for knowledge exchange between the groups.  

 

Questions to be addressed in each grouping and context  

¶ What are good examples where leadership of the national or regional 
government is providing a coherent basis for decision -making to inform 
investment in risk -informed investments in developing and maintaining 
infrastructure?  

¶ How is resilience to infrastructure approached in difference economic and 
geographical contexts? What are the critical issues in governance systems that 
drive this decision?  

¶ What are the potential areas of partnerships between countries that may be 
forged under the CDRI to address these issues and improve practices?  
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Given the governmentͻs central role in planning, funding and providing infrastructure, they 
must aim to have an accurate estimation of the risks faced by their infrastructure, 
implement clea r standards and policies at the time of construction and have a plan for the 
recovery and reconstruction of critical infrastructure.  

There is a growing realisation that infrastructure resilience needs to be looked at in a 
system of systems perspective. Na tional governments will have to provide the 
institutional basis for the implementation of a systems approach. Governments will have 
to consider mechanisms for mainstreaming of disaster risk management considerations 
at all levels and a harmonisation of pol icies to build national resilience.  

Three typologies of development contexts have been identified to help unpack the issues 
and challenges faced by countries that have different levels of infrastructure growth, 
economic development, and geographical charac teristics. While these contexts present a 
large diversity of challenges, the typologies attempt to bring together countries with 
similar contexts so as to help identify the institutional arrangements required to build 
disaster resilient infrastructure in t heir context.  

The three typologies that have been identified are:  

1. Large incoming investment in new infrastructure stock  
This session addresses economies where a large amount of investment is expected in 
building new infrastructure. The focus in these cont exts is on putting in place the 
regulatory and governance structures that would be required to ensure the 
construction and maintenance of resilient infrastructure.  

2. Focus on refurbishment and replacement of existing infrastructure stock  
This session addresses economies where there is a heavy focus on refurbishment and 
replacement of existing infrastructure stock and relatively lower low levels of new 
investment. The focus in these contexts is on the challenge of reinforcing, protecting 
and upgrading existing  infrastructure, and putting in place risk financing measures.  

3. Small Island Developing States (SIDS) and Landlocked Countries (LLC) 
This session addresses economies that are isolated from the global supply chain by 
land, as is the case for Landlocked Developing Countries (LLDCs), or by sea, as is the 
case for small island developing states (SIDS). Countries that depend on single ports, 
airports, pipelines, or highways, are severely constrained in their economic and social 
development. The challenge for thes e nations is not only protection and reduction of 
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domestic vulnerability, but also diversification and creating redundancy in their 
infrastructure systems.  

 

The Institute for Government, UK published a report titled How to design an infrastructure 
strategy for the UK in 2017. 14 It identified three main problems with the system of decision 
making about infrastructure in the country. The report also sets out recommendations to 
tackle these problems.  

While the report addresses the entire infrastructure decision making process, building 
resilient infrastructure would also require similar arrangements. Thus, the problems and 
recommendations have been restated in generalised terms below, to serve as discussion 
points for this session.  

 

Problem 1: 

Without a credible evidence base and long-term approach, infrastructure decision making is 
subject to continuous and disruptive policy change. 

Regular changes in political leadership lead to regular changes in national 
infrastructure policies and priorities, with a focus on short -term objectives. Building 
infrastructure resilience requires decisions to be evidence -based and focussed on the 
long term future. Infrastructure projects, particularly large ones, can take years to build 
and often have lifetimes of several decades or more. Constant policy change disrupts 
this process, resulting in delays, additional expense and poorly co -ordinated projects.  

Recommendations for mitigation:  

¶ Develop an independent national body that ass esses long term infrastructure 
needs and makes recommendations to the government.  

¶ Such a body should provide clear evidence for its recommendations and public 
statements.  

¶ The general public must be made aware of the work done by this body. This would 
provide citizens and the private sector a rational basis for decision making. It will 
also help them to align their expectations regarding future developments.  
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 https://www.instituteforgovernment.org.uk/publications/how-design-infrastructure-strategy-uk 
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Problem 2: 

The lack of an overarching strategy to guide decision making leads to poor co-ordination 
between government departments and levels of government  

Government departments building various types of infrastructure usually work in silos. 
The lack of an overarching strategy for resilience building leads to a lack of 
coordination between the depar tments and across levels of government. The systems 
of systems approach points to the need for a national level strategy that understands 
the interactions between various infrastructure systems and harmonises policies and 
plans for national resilience buil ding. 

Recommendations for mitigation:  

¶ Governments should develop a cross -governmental national strategy for 
infrastructure resilience based on a comprehensive assessment of risks to national 
infrastructure.  

¶ Such a strategy will act as a decision making fr amework for delivery of projects in 
line with building national resilience.  

¶ This strategy should be under the scrutiny of the political leadership of the country.  
 

Problem 3: 

The lack of forums for productive and structured public debates on infrastructure policy 
options  

Infrastructure resilience is intrinsically linked to the resilience of local communities. 
These communities need to be engaged at all stages of infrastructure  development to 
ensure the long-term climate and disaster resilience. Not only are local communities a 
rich source of data required for designing resilient infrastructure, they also form an 
integral component of the functional continuity of an infrastructu re asset. 

Recommendations for mitigation:  

¶ Governments should establish mechanisms for public engagement and facilitate in -
depth deliberations as part of infrastructure decision making.  

¶ Governments should leverage local capacities to increase the resilienc e of 
infrastructure assets.  
 
 

---  
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¶ NITI Aayog, India 

¶ Tshawekazi Tembani, Dept. of Cooperative Governance, South Africa 

¶ Prof Jagan Shah, National Institute for Urban Affairs, India  
¶ Sebastián Alonso,  Director of Public Works Planning, Ministry of the Interior, Public 

Works and Housing, Government of Argentina  
¶ Nigeria* 

¶ Ming Zhu, Ministry of Emergency Management, China  
¶ Ishita Jalan, Council on Energy, Environment and Water, India 

This is a breakout session as part of Thematic Session 2.  

It will have presentations by speakers of 10 minutes each  followed by a joint moderated 
discussion.  
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Infrastructure has the power to enable smooth functioning of economies. This session 
addresses economies where a large amount of investment is expected in building new 
infrastructure. The focus in thes e contexts is on putting in place the regulatory and 
governance structures that would be required to ensure the construction and 
maintenance of resilient infrastructure.  

This session will present the big picture of the policy discourse and governance 
mechanisms that are aiding and ailing decision making for key infrastructure sectors, 
mainstreaming disaster risk management and harmonization of related policies. The 
session will advance thinking on these issues for a specific typologies of economies with 
particular geographical and socioeconomic characteristics. The joint panel discussion will 
reflect on gaps and opportunities for knowledge exchange between the groups.  

 

The session will address the following questions:  

¶ What are good examples where leadership of the national or regional 
government is providing a coherent basis for decision -making to inform 
investment in risk informed investments in developing and maintaining 
infrastructure?  

¶ How is resilience to infrastructure approached in difference economic a nd 
geographical contexts? What are the critical issues in governance systems that 
drive this decision?  

¶ What are the potential areas of partnerships between countries that may be 
forged under the CDRI to address these issues and improve practices?  
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Emerging economies and developing countries are poised to invest in a lot of new 
infrastructure. In countries like India  ͮthe growing middle class, steady economic growth 
and a favourable demographic dividend require the nation to b uild the foundational 
physical infrastructure that will serve as the basis of growth and development for decades 
to come. Some estimates about India say that the nation may need to build more 
infrastructure in the next 20 years than it has built in the las t 200 years. This means that 
majority of the infrastructure required to meet the current and future demands is yet to be 
built. This is true for a majority of the emerging nations in Asia, Africa and the Americas.  

This situation presents a unique opportuni ty to ͺget it rightͻ. There is an urgent need to 
address the structural issues that underpin this development and put in place risk 
estimation, standards and governance arrangements, to ensure that all new infrastructure 
development is resilient to climate  change and disasters impacts.  

 

1. Climate change and changing risk profiles:  
Changing climate patterns around the globe are increasing the intensity, 
frequency and uncertainty of extreme weather  events. New infrastructure built 
in this context of high uncertainty requires a careful and integrated approach to 
ensure that these investments are safe in the longer term. The constantly 
changing nature of climate and disaster risks, the high volume of initial 
investment required, and the long life -cycles of infrastructure projects 
necessitate the continuous monitoring of risks and the development of 
adaptation strategies that are responsive to the changes in the risk profile.  
 

2. Rapid pace of urbanisation:  
Today, more than half of the population live in urban areas and 1.5 million 
people are added to the global urban population every week. 15 About 90% of this 
urban population growth will take place in emerging the economics of Africa 
and Asia with rapid urbanisation placing huge demands on infrastructure, 
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 https://esa.un.org/unpd/wup/Publications/Files/WUP2014-Highlights.pdf 
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services, climate and environment. Combatting these challenges of rapid 
growth, and achieving sustainable development requires fresh regulatory and 
planning approaches, technologies and capacity  development. 
 

3. The lack of an integrated approach  
Ensuring adequate resilience in individual infrastructure assets may not always 
translate to systemic risk reduction, unless processes for regional planning are 
also developed and implemented. When building  the same infrastructure (e.g. a 
bridge) in two geographically di fferent locations, both the built and natural 
environment at each location plays an important role in terms of whether the 
chosen infrastructure standards are sufficient. An integrated appro ach is 
therefore needed, where both the type of infrastructure as well as the 
environment it is being built in, is considered. Here, developing the capacity and 
regulatory framework for integrated infrastructure development is a 
prerequisite. There may be a need to develop national level bodies and plans 
that consider all the interlinkages and interdependencies between sectors. Such 
a body could regulate regional infrastructure development and coordinate the 
actions of various ministries and departments tha t usually work in silos.  

 
4. Need for regulation of professionals and capacity building at all levels  

The construction and maintenance of resilient infrastructure will require 
capacity building of professionals and workers at all levels. At the grass -roots 
this may entail putting in place local vocational training programs to 
continuously develop and update the skills of construction workers. At the 
national levels, the development of statutory regulators for professions like 
engineering and planning would he lp reduce risk by setting educational 
requirements and developing systems for licensing professionals. Licensing 
would allow for vetting the skills of the professionals, and continuous updates 
of these skills. This would, in turn, increase accountability o f safety outcomes.  
 

5. Technological evolution  
Many emerging nations lack the experience of constructing and sustaining large 
scale infrastructure systems. The research base on the interactions between the 
various interconnected infrastructure systems, and t heir effects on the 
population they serve, is still being built. Emerging technologies like sensors, big 
data, machine learning and robotics present an opportunity for these nations to 
accelerate their learning curve and put in place state of the art syste ms to 
ensure infrastructure resilience.  
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The rapid evolution of material sciences, building technologies, and energy 
sources also requires the planners of infrastructure to avoid getting locked into 
specific technologies or materials. There is a need to mo ve from prescriptive 
standards that specify designs and material specifications to standards that 
define only the performance required from the infrastructure and allow for the 
designs and material selection to evolve and innovate. Further research is 
required on the use of new materials, building designs, energy sources and 
nature based solutions and their effect on the resilience of infrastructure 
systems.  

 
6. The need for urgent action  

The high volume and rapid pace of growth in emerging economies is happen ing 
within the context of insufficient research, low human resource capacity, and a 
lack of integrated regulatory mechanisms for infrastructure development. To 
ensure that this growth builds in ͺresilienceͻ instead of ͺriskͻ requires urgent 
actions to deve lop the requisite capacities and systems. The current time 
presents an opportunity for emerging nations to learn from the past mistakes of 
advanced nations and in a way ͺskip to the endͻ and adopt solutions that have 
proven results.  
While global best practices serve as a good guide for building the required 
systems, each nation will have to understand its own context thoroughly before 
adapting and adopting approaches that have worked in advanced nations.  

 
 

--- 
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¶ Luke Brown, Emergency Management Australia. 

¶ TBD* 

¶ Alice Hill, Hoover Institution, Stanford University  
¶ Prof Mauro Dolce, Dipartimento della Protezione Civile, Italy  
¶ Phil Rizcallah, National Research Council, Canada 

¶ Mathew Crossman, National Infrastructure Commission, UK  
¶ Michael Mullan, Global Commission on Adapt ation 

This is a breakout session as part of Thematic Session 2.  

It will have presentation from the speakers of 10 minutes each followed by a joint 
moderated discussion.  
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Infrastructure has the power to enable smooth functioning of economies. This session 
addresses economies where there is a heavy focus on refurbishment and replacement of 
existing infrastructure stock and relatively lower low levels of new investment. The focus 
in these contexts is on the challenge of reinforcing,  protecting and upgrading existing 
infrastructure, and putting in place risk financing measures.  

This session will present the big picture of the policy discourse and governance 
mechanisms that are aiding and ailing decision making for key infrastructure s ectors, 
mainstreaming disaster risk management and harmonization of related policies. The 
session will advance thinking on these issues for a specific typologies of economies with 
particular geographical and socioeconomic characteristics. The joint panel d iscussion will 
reflect on gaps and opportunities for knowledge exchange between the groups.  

 

The session will address the following questions:  

¶ What are good examples where leadership of the national or regional government is 
providing a coherent basis for decision-making to inform investment in risk 
informed investments in developing and maintaining infrastructure?  

¶ How is resilience to infrastructure approached in difference economic and 
geographical contexts? What are the critical issues in governance syst ems that 
drive this decision?  

¶ What are the potential areas of partnerships between countries that may be forged 
under the CDRI to address these issues and improve practices? 
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The need to address ageing and degraded infrastructure is emerging as a critical issue 
facing many advanced economies and developed nations. Large infrastructure is built on 
the basis of forecasts of carrying capacity, design loads, and design life. For in frastructure 
built in advanced economies, all these three factors are being pushed to their limits. These 
countries experienced an infrastructure construction boom after World War II and put in 
place most of their transport, energy and water infrastructure  in this period. The design life 
of infrastructure built in the post WWII era, which is usually about 50 years, is ending.  

This outdated infrastructure is costing both the government and private industry millions 
in repairs, business interruption and supp ly chain risks. The American Society of Civil 
Engineers estimates that by 2020, ;aging and unreliable΄ infrastructure will cost American 
businesses USD 1.2 trillion annually. Infrastructure maintenance requires consistent, 
significant investment from the p ublic and private sectors, but re -development or re-
construction requires large upfront capital expenditure. Some challenges and 
opportunities in addressing these issues have been identified below.  

 

1. Climate change and changing risk profiles:  
Changing climate patterns around the globe are increasing the intensity, 
frequency and uncertainty of extreme weather events. Road, rail, energy and 
water systems built more than 50 years ago are not desi gned to handle the 
current hazard profiles. This means that outdated infrastructure built on the 
basis of past risk assessments will need a reassessment of risks and upgrades 
to match the current level of risk.  The constantly changing nature of these risk s, 
the high volume of initial investment required, and the long life -cycles of 
infrastructure projects necessitate the continuous monitoring of risks and the 
development of adaptation strategies that are responsive to the changes in the 
risk profile.  
 

2. Urbanisation and changes in settlement patterns  
The densification of urban areas over the last 50 years is putting an increasing 
load on support infrastructure like transport, energy and water -supply. 
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Urbanisation has also led to changes in the vulnerabili ty and exposure patterns. 
Studies will be required to understand the changed context so as to inform 
appropriate reconstruction and renewal plans.  
 

3. High cost of reconstruction  
While the increasing costs of repair and maintenance of ageing infrastructure 
components is a constant drain on a countryͻs economy, the reconstruction of 
these systems is doubly expensive. Upgrading infrastructure attracts a two -fold 
cost, the direct cost of the demolition/deconstruction of existing infrastructure 
followed by its re construction to higher standards, and the indirect costs in 
terms of disruption of lifeline services and economic activities. Attempts should 
be made to absorb these costs and disruptions in a planned and phased manner 
rather than have them forced by the s udden and catastrophic failure of the 
ageing infrastructure.  

 

4. Technological evolution  
The rapid evolution of material sciences, building technologies, and energy 
sources requires the planners of infrastructure to avoid getting locked into 
specific technolo gies or materials. There is a need to move from prescriptive 
standards that specify designs and material specifications to standards that 
define only the performance required from the infrastructure and allow for the 
designs and material selection to evolv e and innovate.  
Technological solutions that integrate robotics and machine learning can also 
be leveraged to minimise the human resource requirements and costs of 
operating and maintaining large infrastructure.  Further research is required on 
the use of emerging technologies, new materials, building designs, and energy 
sources and their effect on the resilience infrastructure systems.  
 

5. The public policy challenge  
The complexity of the issues described above leads to a reluctance of political 
actors to a ddress them head-on. Policy makers face the challenge of making a 
case for the above actions in the face competing issues that are relatively easier 
to define, and hence more immediately actionable. The issue of ageing 
infrastructure needs to be addressed in a timely and systematic manner so as 
to avoid the unnecessary costs and suffering imposed by the catastrophic 
failure of large infrastructure.  

---  
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¶ Colonel Ch. Ariunaa, Head of foreign relations division of NEMA, Mongolia  

¶ Etienne Coyette, Head of Sector Climate Change and DRR, EU 

¶ Arghya Sinha Roy, Asian Development Bank (ADB) 
¶ Capt. Neville Wint, Office of Disaster Preparedness and Management, Trinidad and 

Tobago 
¶ D. Ellayah, NDRRMC, Mauritius 
¶ Fathimath Shaushan Moosa, NDMA, Maldives 

¶ N. Boseiwaqa, MITDMMS, Fiji 
¶ Jamaica*  

This breakout session will have presentations by the speakers followed by a moderated 
discussion.  
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Infrastructure has the power to enable smooth functioning of economies. This session 
addresses economies that are isolated from the global supply chain by land, as is the case 
for Landlocked Developing Countries (LLDCs), or by sea, as is the case for small island 
developing states (SIDS). Countries that depend on single ports, airports, pipelines, or 
highways, are severely constrained in their economic and social development. The 
challenge for these nations is is not only protection and reduction of domesti c 
vulnerability, but also diversification and creating redundancy in their infrastructure 
systems.  

This session will present the big picture of the policy discourse and governance 
mechanisms that are aiding and ailing decision making for key infrastructure  sectors, 
mainstreaming disaster risk management and harmonization of related policies. The 
session will advance thinking on these issues for a specific typologies of economies with 
particular geographical and socioeconomic characteristics. The joint panel  discussion will 
reflect on gaps and opportunities for knowledge exchange between the groups.  

 

The session will address the following questions:  

What are good examples where leadership of the national or regional government is 
providing a coherent basis fo r decision-making to inform investment in risk 
informed investments in developing and maintaining infrastructure?  

How is resilience to infrastructure approached in difference economic and 
geographical contexts? What are the critical issues in governance sy stems that 
drive this decision?  

What are the potential areas of partnerships between countries that may be forged 
under the CDRI to address these issues and improve practices? 
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Small Island Developing States (SIDS) are on the frontlines in terms of experiencing the 
impacts of climate change. SIDS are a special case in terms of their environment and 
development. They are ecologically fragile and vulnerable. Their small size, limited 
resources, geographic dispersion and isolation from markets; place them at an economic 
disadvantage, including challenges to develop economies of scale. For SIDS the ocean 
and coastal environment is of strategic importance and constitutes a valuable 
development resource . Their geographic isolation has resulted in their habitation of a 
comparatively large number of unique species of flora and fauna, giving them a very high 
share of global biodiversity. They also have rich and diverse cultures with special 
adaptations to i sland ecosystems and knowledge of the sound management of island 
natural resources. SIDS face all the environmental problems and challenges of coastal 
zones, concentrated in a limited land area. They are located among the most vulnerable 
regions in the wor ld in relation to the intensity and frequency of natural hazards.  

These challenges are causing major set -backs to their socio -economic development. 
SIDSsͻ small and open economies leave them especially exposed and highly vulnerable to 
external shocks. The increased indebtedness and constrained fiscal space can have long -
term developmental consequences. Many SIDS are dependent on their narrow resource 
bases with little space for diversification. SIDS lacks the capacity to address these 
challenges themselves  and rely on the support of and partnership with the international 
community to realize their sustainable development objectives. 16 

1. Rising sea levels and annual average losses: The 2012 World Bank Report Turn 
Down the Heat, warns that if current commitments and pledges are not fully 
realised, sea-level rise of 0.5 to 1 meter or more by 2100 will threaten the very 
existence of entire countries and many SIDS. About 70% of the coastlines 
worldwide are projected to experience sea level ch ange within 20% of the global 
mean sea level change.17 With these projections it can be assumed that many SIDS, 
particularly low -lying atolls, will be severely affected. Given their small size, the 
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 TST Issues Brief: Needs of Countries in Special Situations, UNDESA and UNDP 
17

 Working Group I Contribution to the IPCC Fifth Assessment Report, Climate Change 2013: The Physical Science Basis, 
Summary for Policymakers, SPM-18 
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expected annual average losses from earthquakes and tropica l cyclone wind 
damage in SIDS represent respectively only 2 per cent and 1.4 per cent of the global 
total. However, precisely because they are small, 8 of the 10 countries that would 
lose the largest proportion of the value of their produced capital stock in a one-in-
250 year earthquake are SIDS. In the case of a 1-in-250 year cyclone, SIDS comprise 
of 6 of the 10 countries most at risk. 18  
 

2. Unique resilience strategies:  These risks will require SIDS to develop unique 
resilience strategies which may include investing in new infrastructure classes like 
large-scale Sea Walls or the development of nature based solutions for protection 
against rising sea levels. Designing the se solutions in the context of high -
uncertainty is a challenge. Adaptive strategies may need to be developed as 
investments to protect against a 40 cm rise in sea levels, is very different from that 
required for protection against a 50 cm rise in sea level s. 
 

3. Energy production : Although each country has a unique set of economic and energy 
sector conditions, they all share several common characteristics. Most SIDS 
depend almost exclusively on imported petroleum for their electricity generation 
and transporta tion needs. As much as 15% of gross domestic product (GDP) can be 
expended on energy imports with electricity costing USD 2.50 per unit, among the 
highest costs per unit in the world. This dependence leaves these countries 
vulnerable to volatility in inter national oil prices and is a tremendous drain on 
capital for imports. The increasing cost of imported fossil fuels represent a major 
impediment to the achievement of sustainable development and poverty 
eradication in SIDS as scarce financial resources are diverted from efforts to 
promote social and economic development and ensure environmental 
sustainability.  
 
Water governance and resource management: SIDS are particularly vulnerable to 
increased stresses on their water resources through the limitations of land, 
population, and water resources and the need for economic development and social 
well-being. For most SIDS governments, the problems now being encountered 
include quality of service, maintenance and operation of existing infrastructure, 
ageing infras tructure, high levels of water wastage, and quality of potable water. 
This suggests difficulties with the management of water services and with securing 
the necessary levels of investment to address the supply -demand gap. The 

                                                 
18

 UNISDR (2013) From Shared Risk to Shared Value ς The Business Case for Disaster Risk Reduction 
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projected increase in frequenc y and intensity of tropical cyclones will result in 
further damage to infrastructure (pipelines, pumping stations), silting of storage 
reservoirs and damage to wastewater treatment facilities. While SIDS already 
contend with these impacts following the pas sage of a tropical cyclone, any 
increase in frequency and intensity of these weather conditions will have 
deleterious effects.   
 

The Landlocked Developing Countries (LLDCs) face special challenges that are linked to 
their geography, including remoteness from major international markets, inadequate 
transport infrastructure and high transport and transaction costs. As a consequence, 
many LLDCs find themselves marginalized from the world economy, cut -off from the 
global flows of knowledge, technology, capital and innovations, and unable to benefit 
substantially from external trade. This affects their development prospects, including 
sustained economic growth, poverty reduction and the achievement of the Sustainable 
Development Goals. 

 
Figure 1: Map of Land Locked Developing Countries 
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1. Restricted access to the sea : The primary challenge that LLDCs face is that they do 
not have access to the sea, and therefore cannot through their own efforts alone, 
improve infrastructure and access to global trade. With international trade largely 
dependent on other transit countries,  they  face  not  only  longer  land  distances  
from  global  markets,  but  also  the need to devel op cordial relationships with their 
neighbours in order to reduce transaction costs  in  terms  of  money  and  time  at  
borders,  both  for  the  import  and  export  of  raw materials  and  products. LLDCs 
are completely dependent on the physical and tr ade infrastructure of transit 
countries, and are thus in a difficult position.  
 

2. Geo-political vulnerabilities:  These arise from the four dimensions of dependence  
identified by literature: 1) dependence on neighboursͻ infrastructure; 2) dependence 
on sound cross-border political relations; 3) dependence on neighboursͻ peace and 
stability; and 4) dependence on neighboursͻ administrative practices. These factors 
combine to yield different sets of challenges and priorities in each landlocked 
country.  
 

3. Water scarcity and desertification : The structural vulnerabilities and limited 
productive capacities of LLDCs expose them disproportionately to the severe 
negative impacts of climate change, desertification and drought. Most LLDCs are 
dependent on a few primary agr icultural and/or mineral commodities and almost 
two-thirds of the population is dependent on agriculture. While this is the case, 
many LLDCs are located in dryland regions where the impacts of climate change, 
desertification and land degradation are more p ronounced. 54% of total land in 
LLDCs is classified as dryland, and about 60% of the population in LLDCs is located 
in dryland areas.   
 

1. High transportation costs : Quality of infrastructure necessarily varies between 
LLDCs and SIDS. However, what is clear is that most lack the necessary 
transportation linkages to support the scale -up of their international trade.  High 
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transportation costs typically place landlocked countries and small island states at 
a distinct disadvantage  relative to other nations when competing in global markets.  
 

2. Both SIDS and LLDCs have a low per capita GDP (less than USD 1000). LLDCs have 
historically been ranked amongst the nations with the lowest human development 
index. Both have always had a limited productive capacity arising from limited 
human resources and consequently, limited capacities . Building disaster resilient 
infrastructure is a major challenge in both these contexts. Leveraging of 
technologies like robotics and machine learning can help in overcoming human 
resource constraints.  
 

3. Energy and telecommunications:  Both SIDS and LLDCs also face challenges with 
regards to data and energy connectivity. Their lack of access to major internet 
backbone connections limits their sources for internet connectivity and limits their 
capacity to upgrade the capacity of those connections. 19 Resilient 
telecommuni cations infrastructure is a key consideration for developing nations to 
leverage their intellectual capital and improve their international exposure and 
competitiveness. Information Technology is also an important component of 
infrastructure resilience.  

 
 

 

--- 
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¶ Shaohua Wu, New Development Bank (NDB) 

¶ Dr Krishna Vatsa, UNDP 

¶ Aniket Shah, US SIF/ Oppenheimer Funds 
¶ Rowan Douglas, Capital Science and Policy Practice, Insurance Development 

Forum 
¶ Prof Ila Patnaik, National Institute of Public Finance and Policy  

¶ Mariela Flores, Ministry of Economy and Finance of Peru  
¶ Dr Josef Leitmann, World Bank  
¶ Dr George Thomas, Insurance Institute of India 
¶ Michael Mullan, Global Commission on Adaptation  
¶ Satish Raju, Swiss Re 
¶ Sabin Basnyat, Green Climate Fund 

This session will have anchoring 3 presentations of 15 minute s each followed by a 
moderated panel discussion.  
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The session will focus on the fourth and most critical pillar of CDRI: Financing new 
infrastructure and mechanisms for covering risks to and from this infrastructure.  

As countries step up their investment in infrastructure, they need to consider different 
mechanisms of ensuring their resilience. Governments need to improve standards and 
specifications for public financing based on risk assessment. The nature and frequency of 
hazards should guide the inclusion of hazard -resistant features in the design and 
implementation of infrastructure projects. Based on risk assessment, the governments 
can allocate resources for mitigating infrastructure risks. For example, investments in 
storm water drainage c an improve the resilience of urban infrastructure. Introduction of 
risk pools and insurance can also improve the resilience of infrastructure. In this session, 
different financial mechanisms of infrastructure risk management will be discussed, 
achieving a good balance of public and private sector resources to address the funding 
gap in resilience of infrastructure systems and ways to mainstream this effectively.  

Questions to be addressed in this session:  

1. How are we addressing the funding gap in developing r esilient infrastructure: in 
terms of quantum of funding and allocation for resilience?  

2. What are the issues hampering long -term investments in resilient infrastructure in 
changing socio -economic environments? Why are traditional tools (such as 
deterministic  cost benefit analysis) no longer suitable?  

3. How can the role of financial institutions at various levels (national, sub -national, 
global) be harmonized for better factoring in of resilience in infrastructure 
investments?  

4. What mechanisms can be adopted to e nable creation of effective risk pools?  
5. What mechanisms may be adopted to enable better understanding of the 

acceptable or optimal level of risk, and how much could be retained, before 
transferring their risk to markets through insurance.  

6. What is the current imbalance in ownership of risk? How can the role of various 
stakeholders be re-evaluated to enable risk -sharing in a more efficient manner 
(private sectors, insurance, international financial organisations (IFIs) etc)?  
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Tradition ally, the role of finance in disasters has focused on ensuring the availability of 
funds for relief, recovery and reconstruction. However, finance already plays an important 
role ex-ante. Infrastructure is largely publicly owned in many countries. Therefor e, figuring 
out the extent of resilience a country can afford is a public finance problem; the goal is to 
maximise benefits (i.e. loss of assets, or economic losses down the line) while minimising 
costs (since resources are limited). If the design and mate rials take resilience 
components into account, it is estimated that upfront costs of construction rise by 5% to 
15%, which may discourage their incorporation.  

However, since the infrastructure is publicly owned, the cost -benefit analyses have to 
consider the cost over the full lifecycle of an infrastructure project. The design standards, 
then, have to be based on such a life-cycle oriented cost -benefit analysis. One challenge in 
this regard, especially in countries with low capacity for enforcement, is tha t compliance 
with standards is low. Another is that designing finance -based incentives requires a 
thorough understanding of risks. The session explores if and how finance can play a role 
in monitoring and incentivizing compliance with standards for locatio n, design and 
materials for disaster resilient infrastructure. For e.g. If insurance premiums are risk 
reflective then premium reduction can incentivize resilience. Banks may charge lower 
interest rates for more resilient infrastructure (;DRR loans΄) as the risk is lower. For large 
infrastructure projects where there is a small market, premiums may not be risk reflective. 
;DRR bonds΄ similar to green bonds that invest only in resilient infrastructure could have 
similar characteristics. But for this they nee d the capacity to measure, monitor and 
incentivize risks.  

Financing mechanisms play a pivotal role in development of new infrastructure and risk 
management. New infrastructure can be financed through a variety of mechanisms such 
as direct government expend iture, private investment and PPPs. Each of these financing 
mechanisms requires a careful balancing of differing incentives of the various 
stakeholders involved. For example, attracting private investments and Public Private 
Partnerships (PPPs) requires cheaper, easier and more streamlined regulatory and 
approval processes. Financing resilience might require more innovative approaches which 
similarly leverage the incentives of key stakeholders. For example, infrastructure lenders 
can play a significant role  in ensuring resilience components are incorporated by the 
developer in every infrastructure project.  

Given the huge investments required in the infrastructure sector, private investment will 
play a pivotal role in infrastructure development in the near f uture. The funds for financing 
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infrastructure as well as the appetite among private players to invest in infrastructure 
already exist.20 To attract these investors, infrastructure projects need to be made more 
bankable. This requires the development of proj ect pipelines, especially in developing 
countries.  

Finally for risk management and financing, many developing countries have so far relied 
on donor-driven recovery and reconstruction. As a result, risk financing has languished.  

ƩHm l`mx cdudknohmf bntmsqhes governments, businesses and individuals have limited measures 
in place to secure financing for crisis response, recovery and reconstruction and often mobilise 
funds after a crisis event through budget reallocation, distress sales of assets, international aid 
and loans. Such ex-post funding is unpredictable and may not be timely or sufficient to meet 
relief, recovery and reconstruction needs. Failure to make adequate financial provisions against 
risk therefore may not only bear heavy costs for the individuals who may face impoverishment 
but also for governments, which may face acute fiscal crises, loss of public confidence and 
knmfdq sdql dbnmnlhb bnmrdptdmbdr-ƪ ƣ OECD, 2014  

 

However, robust risk management and financing systems are as integral to infrastructure 
resilience as engineering standards.  

Common gaps in the financing of disaster resilient infrastructure have been identified as:  

¶ Lack of coherent strategy across vario us levels of government for risk financing  

¶ Lack of adequate, accurate data affecting risk financing decisions and 
hampering insurance markets  

¶ Lack of research and data on incentives for each stakeholder to create resilient 
infrastructure  

¶ Lack of robust cost -benefit analyses for resilience components  
¶  

These gaps have been elaborated below: 

 

1. Lack of coherent strategy across various levels of government for risk financing  
Risks to infrastructure can be covered using a variety of different mechanisms  ͯ
catastrophe bonds, insurance, risk assumption etc. Each of them comes with its own 
advantages and disadvantages which need to be carefully considered.  
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 Preqin, 2016. 
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Box.1: FEMAͻs flood-risk data and insurance markets  
For an example on how availability of data can drive insurance markets and finance risk, we 
can look at flood risk data published by Federal Emergency Management Agency (FEMA). 
FEMA hosts a web-portal with a detailed database on flood -risk information down to 
neighbourhood level. It includes GIS-based interactive maps, and even open-access APIͻs for 
developing information products using the database. As an example, one output of this is the 
citizenͻs information system module, which allows one to calculate flood risk for a particular 
location by inputting an address. Further, the system also informs one of the insurance 
category for that location, which decides the flood -risk-insurance premiums. Using this not 
only empowers the consumer, but also allows insurance companies to be competitive.  

For each risk, a country has to decide whether to assume the risk, or to finance it. If it 
decides to finance the risk, then whether it wants to make budgetary allocations for it or 
transfer it. If it wishes to transfer the risk, then it has to determine what kind of 
instrument(s) is/are best suited for that particular case.  

This requires having a coherent strateg y, and decision-making systems for risk financing 
at every level of government, for every kind of risk. Typically developing countries lack the 
systems and the capacity to develop such strategies.  

 

2.  Lack of adequate, accurate data affects risk financing de cisions  
A comprehensive risk assessment (as stated earlier) is not possible without reliable and 
adequate data. Without a risk assessment a government cannot make inf ormed decisions 
regarding risk financing. Further, lack of adequate, reliable risk data leads to improper 
pricing of risk, which can further lead to market failures. In the face of lack of easily 
accessible data, one of two things is likely to happen viz. (1) insurance companies may 
either be unwilling to offer insurance, (2) or they would charge very high premiums. The 
latter is either, because they have some data that the buyer does not (i.e. information 
asymmetry), or because nobody has good data and the y are playing safe. 

 

While this specific example in the box above is about consumer insurance, the principle is 
applicable to insurance markets and risk financing in general.  

Typically, when data is sparse, people tend to underestimate the risk from low -probability, 
high-impact events. 21 This can only be remedied with better risk data.  
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 Tversky and Kahneman, 1973 
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3.  Lack of research and data on incentives for each stake -holder to create resilient 
infrastructure  

In order to make infrastructure resilient, the incentives of various stakeholders need to be 
carefully thought through. For example, an infrastructure developer may be discouraged 
from adding resilience components for fear of higher initial capital costs. In this respect, 
the role of infrastructure lenders can be pivotal in  ensuring proper risk assessments and 
engineering standards are complied with. The long -term nature of infrastructure lending 
implies that lenders have an incentive to measure and monitor disaster risk. The 
incentives -structure for insurers, and infrastruc ture developers to incorporate resilience 
needs more thought. Some research and innovation is necessary in order to align the 
incentives of all stakeholders to incorporate resilience in to infrastructure projects.  

 

4.  Lack of robust Cost -Benefit Analysis (CBA) for resilience components  
Cost-benefit analyses are critical for determining feasibility and design of any project. 
CBAs are also necessary for making decisions regarding adoption of standards for any 
country, such that they match its needs, resources a nd capacity.  

However, robust cost -benefit analyses are extremely difficult to do and require a great 
amount of data. It follows that in developing countries  ͯwhere data is sparse, data 
collection systems are weak and capacity to conduct such elaborate ana lyses is likely 
lacking  ͯit is not possible to do cost -benefit analysis to support decisions regarding 
adoption and design of standards, and design of projects. In this scenario it also becomes 
difficult for a government to correctly gauge the importance and value of resilience 
components in infrastructure works.  

This further affects risk analysis and financing.  
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1. The role of finance in incentivizing resilience:  
¶ Infrastructure is largely publicly owned. Therefore, determining  the extent of 

resilience a country can afford is a public finance issue with the goal being to 
maximize benefits (i.e. loss of assets, or economic losses) while minimizing costs.  

¶ Financial instruments play a key role in incentivising uptake of good practi ces 
towards building DRI. However, effective financial planning requires a sound 
underpinning of data on hazards, risks and climate dynamics. E.g. Taking resilience 
into account while developing infrastructure may raise upfront construction costs 
by 5 to 15%. This can be justified only by a comprehensive cost benefit analysis 
over the lifecycle of a project.  
¶  

2. Understanding contingent liabilities:  
¶ Governments are advised to set up institutional and operational frameworks to 
understand ;contingent liabilities΄ to identify how and to what extent a budget is 
impacted after a disaster.  
¶  

3. Acceptable level of risk:  
¶ Mitigation funding and residual risk financing is beneficial for recognition of risk at 

various levels. Governments need to better understand the accepta ble or optimal 
level of risk, and how much could be retained, before transferring their risk to 
markets through insurance.  

¶ Mexicoͻs Fund for Natural Disasters (FONDEN) provides a series of different 
financial instruments to address risks at all levels. Col ombia also uses public 
private partnerships (PPP) for disaster resilience, and strong disincentives are built 
into the policy for non -compliance.  
¶  

4. Looking beyond insurance:  
¶ While insurance is able to create incentives for governments and private 

institutions by making premium risk reflective, it is unable to address the root 
cause of risk. Hence, using insurance in the absence of other systemic measures 
cannot be the answer to creating incentives for building resilient infrastructure.  

¶ Risk financi ng strategies for sovereign nations will depend on their varying 
capacities, risk appetite, resources and willingness to manage risk. Ownership of 
risk is a critical issue in this regard. No matter who owns the infrastructure, the 
government of any country  still has to plan for the risk.  
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¶ A layered approach to risk management can be facilitated through a range of 
financial instruments that are now available to address financing development (or 
redevelopment) of resilient infrastructure. Disaster risk screen ing of infrastructure 
is one such method.  

 

5. Mainstreaming the role of the private sector:  
¶ Since the last decade, the Indian private sector is investing almost half as much as 

the Government in infrastructure. Banks are a key source of finance for 
infrastruc ture projects and have a role in improving compliance to standards for 
risk assessment and building. Institutional risks are critical, which is why a study of 
contingent liabilities becomes important.  

 

 

 

 

--- 
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¶ Dr V. Thiruppugazh, Joint Secretary (Policy & Plan), National Disaster Management  
Authority, India  

¶ Chairs and/or Moderators from Day 1 

¶ Kamal Kishore, Member, National Disaster Management Authority, India  
 

This session will comprise of a moderated panel discussion.  

 

 

The session will bring together the Chairs and Moderators of sessions on Day 1 to reflect  
on the discussions and key insights from the previous day and to set the stage for the 
sessions on Day 2 building towards the outcomes of the workshop.  

 

 

--- 
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¶ Bangladesh* 

¶ Jyoti Shukla, Director, Singapore Infrastructure and Urban Development Hub, World 
Bank Group  

¶ Supee Teravaninthorn, Director General, Asian Infrastructure Investment Bank (AIIB)  
¶ Joseph Stables, Regional Infrastructure Adviser, UNOPS  
¶ Sanny Ramos Jegillos, Regional Advisor, DRR, UNDP 

¶ Mark Harvey, DFID 
¶ Dr Donal Cannon, European Investment Bank 
¶ Dr Animesh Kumar, UNISDR 
¶ Arghya Sinha Roy, Senior DRM Specialist, Asian Development Bank 
¶ Nagesh Kumar, UNESCAP 

This session will have presentations by the speakers of 10 minutes each followed by a 
moderated panel discussion . 
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Multilateral support to infrastruct ure development has acquired a renewed relevance 
against the backdrop of the 2030 Agenda (global commitments for the year 2030 
envisioned in the Sustainable Development Goals, Sendai Framework for Disaster Risk 
Reduction, Paris Agreement and the New Urban Agenda).  

50-70% of the Official Development Assistance (ODA) for infrastructure in low -income 
countries is attributable to multilateral agencies. 22 Multilateral development banks (MDBs) 
make an estimated annual investment of US$ 45 billion on infrastructur e through financial 
instruments like concessional and non -concessional loans, grants, equity investments, 
and guarantees.23 Investment focus across the infrastructure sectors varies 
geographically  ͮas reflected in the mandates of the Regional MDBs  ͮand has also 
evolved in line with the needs of the times. During 2004 -2013, transportation and 
electricity generation sectors constituted over 70% of infrastructure lending for the eight 
largest MDBs.24  

MDB engagement in infrastructure development has evolved in  the past seven decades, 
limited not only to the function of ensuring access to dependable and low -cost finance in 
developing countries but also providing technical resources for quality and planning. Over 
the years, MDBs have sought a shift from directly financing projects towards ͺcrowding-in 
capitalͻ by using their reputational and financial strengths to de-risk projects and attract 
private investments.  

Going forward, the challenge for infrastructure is not just one of scale. Although, that is a 
formidab le challenge in itself  ͮgiven that infrastructure added in the next 15 years will be 
more than the entire existing stock. The next 15 years also represent a time -scape fraught 
with climate and disaster risks, geopolitical uncertainty, large -scale populati on 
movements, and unprecedented urban and technological expansion. Another marked 
difference is the increased capacities of large middle -income countries to finance their 
infrastructure needs coupled with continued need for technical support towards design , 
innovations and quality. The launch of several large -scale, multi -year and sometimes, 
multi -country, infrastructure projects by these countries are indicative of these enhanced 
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 Centre for Global Disaster Protection (2018), Financial Instruments for Resilient Infrastructure Technical Report 
23

 Centre for Global Development (2017), Billions to Trillions? Issues on the Role of Development Banks in Mobilizing 
Private Finance 
24

 Chris Humphrey (2015), Challenges and Opportunities for Multilateral Development Banks in 21st Century 
Infrastructure Finance, The Global Green Growth Institute and the Intergovernmental Group of Twenty-Four on 
Monetary Affairs and Development (G-24) 
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capacities, while also highlighting the potential to lock -in large-scale risks or resilience for 
the future.  

This new context has spurred calls for newer ways of working for the multilaterals. 25 
These have included recommendations to ͺshift from project-level to national or 
international -level reformsͻ, ͺenhancing MDB coherence and collaborationͻ, ͺmobilise 
private finance for sustainable infrastructureͻ, ͺunderstand changing client needsͻ and 
ͺaddress systemic governance issuesͻ.  

Multilaterals have already begun steps in this direction, for example, several initiatives 
have been launched for multilateral cooperation in infrastructure development. Emerging 
from discussions at the Addis Ababa conference on financing for development in 2015, 
these initiatives seek to strengthen the enabling environment, institutional capacities and 
development of well -prepared investable projects. The global infrastructure facility, 
platforms like the PPP knowledge lab, the MDB Infrastructure Cooperation Platform and 
the annual global infrastructure forums are some examples.  

2018 was an important year  for further driving this shared narrative of infrastructure 
development towards disaster resilient infrastructure (DRI). The first IWDRI, held in 
January 2018, witnessed participation from the World Bank Group, Asian Development 
Bank, UNISDR, and UNOPS, with emergence of ideas for collaborative actions for DRI. 
These included the need for a global infrastructure inventory, a regional manual of 
practice, and harmonization of policy provisions amongst others. The World Bank Group 
and IMF Annual Meetings took  place in Bali against the heels of the catastrophic natural 
disasters that struck in Indonesia, bringing the spotlight on fragility of infrastructure not 
built for resilience. At the Global Infrastructure Forum in 2018, also held in Bali, MDBs 
reaffirmed their commitment towards delivery of ͺresilient, inclusive and sustainable 
technology -driven infrastructureͻ.  

Similarly, bilateral development financing is also increasingly echoing the need for 
ͺqualityͻ, ͺsustainabilityͻ, and ͺclimate resilienceͻ in infrastructure investments.  

Whilst there has been substantive dialogue and interest evinced  ͮboth by multilaterals 
and national governments  ͮa consensus is yet to emerge on a coherent narrative, 
consistent framework, clear role, concrete actions and investm ents at scale for disaster 
resilient infrastructure.  
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This session will bring together representatives from multilateral development banks, UN 
agencies and bilateral development agencies to explore the following questions:  

1. What are the ongoing programs and initiatives by multilateral agencies towards 
disaster resilient infrastructure?  

2. What are the experienced catalysts and barriers to creating an enabling policy 
environment for disaster resilient infrastructure?  

3. How can multilaterals leverage systemic changes in policies and practice? Over the 
long run, what commitments are being made or may be expected to be made in 
order to bring about this systemic change?  

4. How will these commitments be manifested within the Co alition for Disaster 
Resilient Infrastructure (CDRI), especially during the roll -out of CDRI in the first 
three years? 

 

 

 

--- 
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