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ABSTRACT:

Modern energy provision and electricity in particular is widely regarded as the missing millennium development goal. Decentralized generation and distribution using renewables is often advocated as a
least cost option for the rural communities, but there has been limited insights into how the contribution to socio economic development will be practically and pragmatically achieved. In the short
term, it is difficult to analyse what bearing the electricity delivery has on the envisaged long-term future in rural Nigeria. For an end use oriented planning of the electrification system such as suggested
in this research, there needs to be an attempt to understand how developments in markets, attitudes, policies and behaviours co-evolve with the introduced innovation in the envisioned acceptable
future system. These dynamics needed for “eco-restructuring” are complex, poorly understood and paid insufficient attention during policy making and rural electrification project execution. This is a
key cause of a failure of projects to achieve scale and falling short of expectations in the energy and economic development sectors.
INTRODUCTION:

CASE STUDY OVERVIEW, METHODS AND FINDINGS:
Research Question

NIGERIA - Overview
• Population of 150milllion - 80million without
electricity access – mostly in rural off grid areas
• GDP – $ 345billion
• GDP per Capita – $ 1224 (world $ 10,285)
• Meanwhile, around 82% live on less than $ 2 /day
• Resource rich in oil and gas – 6th largest reserve of oil
and natural gas in the world

ONIBAMBU MINI GRID PROJECT, OSUN STATE, NIGERIA

• What are the systemic alignments or conflicts on the provision
of renewable technology with the current rural energy
landscape?

17/08/2017 -17/09/2017
24kW MINI GRID INFRASTRUCUTURE, 112 QUESTIONNAIRE SURVEYS
14 EXPERT SEMI STRUCTURED INTERVIEWS

Objectives
i.
To investigate the interfaces between rural energy provision
and common pool resource factors with respect to decentralised
electrification solutions.
ii.
To determine the effect of the technical network on the
motivation of actors within the rural energy landscape to sustain
the growth or continued use of technology.

METHODOLOGY:
.
ANALYSIS OF MODEL BEHAVIOUR - FEEDBACK LOOP ANALYSIS:
Using the cooperating user stock as the node, a loop analysis using Vensim
identifies 7 major loops whose complex interactions dictate the sustainable or
otherwise outcomes for the mini grid delivery model. Table 1 includes a
description of the important feedback loops in the causal loop diagram. These
loops represent a summary of the FIS-IAD interactions and represent the field of
options
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In Nigeria, the activities around energy provision less than 100kW is largely unregulated. Therefore, the kW space faces a
lack of consistency on the assumed causal linkage between provision of energy services and economic development. This gap
can be conceptualised as a dynamic behaviour over time that creates conflicting outcomes for both the provider and users
which might not match what was intended.
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PROBLEM STATEMENT – THE POLICY VOID – THE GIFT AND THE CURSE

This study presents an understanding of the dynamic and complicated processes of the actors and decision-making processes
within off grid rural contexts for solar PV mini grids by looking at the co-evolution of the technological innovation system
(FIS) and the common pool resource (IAD) issues within the geographical context has been shaped about the existing
governance actors and produced certain outcomes

Table 1: Important feedback loops representing
the field of options
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own and operate the mini grid to meet their needs.
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The core mechanism of the merged model and contains the
multiple interacting feedback loops that constitute the hypothesis of
how the relationships between the system components and
variables are an indication of a positive reinforcement towards
sustainability and vice versa. It is thus considered the fundamental
structure of the system dynamics model driving the outcomes of the
use of mini-grid solar PV infrastructures in off grid rural areas of
Nigeria and is denoted the FIS-IAD constellation.
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Finding 1 - Causal Loop analysis of the FIS-IAD institutional configuration
determinants for sustainability, showing sub systems. The sub systems are crucial to
understanding the effect of the reinforcing and balancing loops
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Finding III - feedback system for the authorised actions for the set of participants.
Representing the perception on the effect of the entry conditions and the positions
allowed by the community managers of the mini grid as building blocks toward
cooperative usage
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Finding IV - feedback system for the balancing loops showing that expansion to
productive usage is due mainly to the design and finance choices of the
providers and less on the current energy practices by users stunting the growth
of information rules and learning by doing

CONCLUSIONS
In summary, the balancing loops are dominant because the providers hold the gatekeeping powers of the management of the infrastructure, they have a monopoly on any
modifications in the use and operation of the mini grid infrastructure which is way beyond their design and finance responsibilities thereby driving unsustainable outcomes.
This shows that over time, the capacity to cooperate by the users will wane due to asymmetry on the information around the economic capabilities.
If the sustainability of this institutional delivery method is to be achieved, there needs to be a recognition of to answer the following;
i. ‘what can change’ in terms of adverse selection by lowering transaction and capacity costs driving the imbalance on the benefits accruing to just the providers of the mini grid
infrastructure
ii. ‘who can change’ in terms of moral hazard outcomes by growing the affinity of users through bridging the gap between the mutual and cognitive norms of the providers and
users driving the information asymmetry which is preventing the niche markets from emerging. Therefore, what this perspective suggests is that the stock of users will
continue to grow and ensure a governance towards sustainable outcomes that if both the adverse selection and moral hazard outcomes

