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An Overview of a Developing Country
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Developing Resilience Frameworks

Define the
System

Devise means
for framework
Deployment

Define
Resilience

Determine how
Resilience is Identify Drivers

evaluated
Identify
indicators and
metrics

with the UN SDGs
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with the UN SDGs

Electrical networks has
overlapped and
inferconnected systems

Stakeholders define goals
which define valued
development states.

These goals can be generally

captured within what we wiill ISome C:f the Key Stakeholders
A0 . " . Discipline Level: Energy, Environment, Economy,
ferm as “Dimensions”, nomely, Disaster Management, Health & Wellbeing experts

economy, wellbeing, National/System  Level:  Utilities,  Policymakers,
inf ; ; S t Regulators, Academia, Financiers, consumer unions
ITIREEIT e ure,. nvironmen Community Level: off-grid developers, energy
and Leadershlp cooperatives

Consumer Level: household consumers, SMEs,
industry, essential service providers
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What does Resilience Mean?

« Definitions can be broadly
categorized in structural (what
is ite)] and operational (what
does it do?).

“New Normal”

A &

PREVENTION & —pISRUPTION COPING RESTORATION q.°{é? i % % >

ANTICIPATION . 4 BE In general terms, Resilience is
» o b =, objectively described as a
O | measure of a disturbance or
o 3 Fo—Leg-ss subjectively as a measure of
v : } response.
pd 8y | ¢
: 77777777777777777777777777777777777 T gl ope .
= Resilience is regarded as the
- | R | | N amount of change a system
= t N N t, N & can undergo whilst retaining
= Time the same control on function
= and structure, and the degree
S to which it is able to self-

organize, adapt, and
transform (adapted from Walker et
al., (2002) )

Figure adapted from Lin and Bie, 2016
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Walker, B. et al. (2002) ‘Resilience management in social-ecological systems: A working hypothesis for a participatory approach’, Ecology and
Society, 6(1). doi: 10.5751/es-00356-060114.
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Why Resilience Thinking?

Unsafe environment
Industrial action
Emerging technologies
System costs

Energy insscurity
Ageing infrastructure
Wandalism

Urban expansion
Social inequality
High energy import
Rising energy costs
Sabotage
Technicalfailure
Social protection
Supply disruption
Fandemic
Delberate attacks
Cyber attacks

Severe weather
Population growth
Deprivation

Rising prosperty
Matural disaster
Insecunty
Terrorism
Accidents
Economic growth
Conflict

Incidents

Cited Drivers

Polluticn

Powerty

Emission target
Sustainable development
Disruption

Response to climate change, disruptions,
sustainable development and emissions
control tops the list of drivers

Potent drivers selected from a risk analysis
and evaluation exercise

Resilience is regarded as an organizing
concept that addresses vulnerabilities
within existing systems whilst advancing
sustainable development.

Climate change

0% 10% 200 30% 40%

S0% 0% 7% 80% 0%

Percentage of Published Sources

Source of data is from 285 journal papers, collated randomly as part of the chronological study of definitions of resilience,
Literature spanning 1919-2020, data extracted from ‘word count’ conducted within NVIVO
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Characteristics of Indicators
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i Subjective Multi-
= ~ Percepfions Dimension such as energy not served, can be
< - W scnondenty evaluated .by a conseqguence-
S 3 Constructed ~ Generic based metric such as economic
o loss.
O
c
o
&
g Source of information: Béné, 2013; Roege et al., 2014; Watson et al., 2014; ARUP and TRF, 2016
O



http://www.dmu.ac.uk/

SUSTAINABLE
DEVELOPMENT

ALgo How Is Re

Conference on Aligning local interventions

«v ,

with the UN SDGs

Indicators and metrics can take the

form of evaluating assets,
performance, risk and
consequences.

These are identified at the
intersection of qualities/capacities
and the goals.

Qualities are thought to be the most
fundamental properties for any
resilient system

capacities are designated  as
“stages of change”
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Probability of Consequence

Economic Loss

Recent literature prefers probability density
functions as a measure for resilience
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Deployment of Frameworks

+ Evaluate, ¢
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féee'fﬂ.?y'gijﬁ’éﬁi”; Champi \ pefine Metrics| e | =T *Evaluate Baseline Resil
pion Disrupfion “Identify High-Level valuate Baseline Resiience
*Querry Instutional “~ (+Collect Historical Data . g Consguences *|dentify Feasible Hardening
Arrangemenits, Interactions *|dentify Indicators »Characterise Atiributes, *Evaluate Threat Impact « Determine Uncertainties Options
and Interdependecies *Determine Metrics Threats and Performance *Priorifise/Rank Threats *Translate Indicators fo *Modify System's Model

*Understand Resilience Drivers

*Define Constituent Scales,
Components & Domains
*Define Resilience Goals

*Determine Units of
Consquences

*Determine and Quantify
Sources of Uncertainties

+Cost-Benefit Analysis
*Action Sequencing
*Re-assssess and Redefine
\Process

Consquences
* Multiple Model Runs for
Several Probable Scenarios

* Assess Threat Probability,
Severity and Entity Exposure

I haracteris |
Indicators

J/

Modelling |
onquenced |

| Define Goails | |

-4
4

The frameworks are executed within resilience analysis
pProcesses.

« The process should yield a baseline assessment from which
appropriate action can be taken.

Conference on Aligning local interventions
with the UN SDGs
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So what are the Limitations with the Existing Frameworks?
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Context Framework Limitation

Béné, 2013 Food security The ‘cost of resilience’ is independent of risk and its entirely driven
by the outcome

v Roege et al., 2014 Energy The system and its attributes and characterized exclusively by

O] domains.

o Manyena et al., 2019  Disaster Mgt. The indicators are too generic to be used to comprehensively
Vg assess resilience for electricity systems.

2

=) Watson et al., 2014 Electricity The transformation models are mainly ‘components’ centric

Q
,,'E Preston et al., 2016 Electricity Adaptation is the end goal reinforcing pre-event vulnerabilities and
- no linkage between responses and capacities

X TRFetal, 2019 Urban water The model assumes that all indicators and goals, contribute to

3 systems resilience equally. Goals are not linked to desired capacities.

None of these can comprehensively deal with the double-edged problem in developing
countries; solving the longstanding existing challenges (i.e., increasing of electricity
connections) vs adherence to internationally driven development agendas (i.e., SDGs)

Conference on Aligning local interventions



http://www.dmu.ac.uk/

t = int(input( ))

DEVELOPMENT

OALS

1. The ‘synonymous’ argument
Resilience = Sustainability

2. The ‘function’ argument
Sustainability=f{(..., Resilience)
Resilience =f(..., Sustainability)

The ‘mutual exclusivity’ argument
Sustainability N Resilience) =0

2

with the UN SDGs

4. The ‘separate but complementary ' argument

(Sustainability N Resilience) # 0

Sustainability
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Resilience Vs Sustainability

Lietaer et al., (2010)

A

Towards
brittleness
(Too little diversity)

Towards stagnation
(Too little efficiency)

Diversity & Interconnectivity

* Nerini et al., (2017) demonstrates that 85% of

the SDG targets are affected in some way by
the energy goal (SDG 7)

From Xu et al., (2015), a desirable sustainable
resilient system is able to maintain stocks of
natural capital above existing threshold levels
for socio-economic wellbeing without losing
structure or confrol amidst disruptions

+ The two concepts are aligned on their focus

on survivability and persistence of the system
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Proposed Framework

Metrics/Indexes

Indicator Classification » Preventive

s Anficipative
Completeness Profiles » Absorplive

» Recovery

» Cenaration » Physica
 Transmission
» Distribution

¢ Demand

* Human
s [nformotion

Resilient Goals T
» Uncertainties

» Adequate Securty of SUpply » Adoptive
» Affordable Cost of Energy
» SuUstaincbility

» Adequate Safety & Security Component Domains
» Economic Productivity

» Minimal Exposure & Vulnerabiliby
s Provision of Critical Services

» Data Sufficiency _ _
v Trcinsformative

» Analytic Hierarchy Process

. =

Capacities

Malfrix
Qualities

» Diversity ‘ I

» Mutual Support : :

» Relioble Communication Performance Profile » Reliability

. Effe_cf = Lea:dersh 8! « Wellbeing s Individudl » Attribute/Asset-based » Robustness

] Em[_:.ﬂ‘-."l.l"ﬁrﬁd Stakeholders . EEDI‘IOFW s Household e Performance-based » REE&I,IH{!GI—ICF
e Integrated Developmeant Planning v Infrastruciure » Community o Risk-bosed o Hereness

+ Fnvironment
s Leadershio

v Systeim
» Mation-state

« Conseguence-based » Rapidity
s Reflectiveness
s Efficiency

with the UN SDGs

* Flexibility

v Rasourcefulness
v Infegration

» InClusivensss

Synthesized from Béné, 2013; Roege et al., 2014; Watson et al., 2014; ARUP and TRF, 2016é; Lin and Bie, 2016; Manyena et al., 2019.
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Conclusions and Future Research

 The framework systematically and comprehensively
characterizes resilience indicators and metrics and therefore it
enables crifical interrogation of causations

« The Framework does harmonize the seemingly incongruous
concepts such as resilience and sustainability.

« The proposed taxonomy of identifying indicators and metrics is
meant to support holistic planning, improved operations,
evidence-based policymaking and enhancement of resilience
within the electricity industry.

with the UN SDGs

 Next course of action will involve populating the framework.
Spelling out mathematical relationships of different elements
and thereafter testing it on a case study.
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Thank you for Listening

F.mujjuni@lboro.ac.uk

Suggestions and Questions are welcome
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