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PROJECT OVERVIEW

MOVING IMPACT PROJECT

% Explores how mini-grids with EV
charging Infrastructure for small
Vehicles can be infegrated info
agricultural areas and support
various community needs
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and off-grid charging
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PROJECT OVERVIEW

WORK PACKAGE FOR THE M.PHIL THESIS

WPO
Socio-Economics

T4.1: Business Model: Analyze existing
and propose business models for
electrification of three-wheeled taxis

) r— 5
IS = 2z Nh and goods fransport
WP1 WP2 WP3 WP4
Agrivoltaics Household Resilient electrical Electrical Vehicles
electrification and systems withsolar | and off-grid charging
sustainable cooking mini-grids stations

Explore how these would need to be
adapted in rural and Global South

contexts
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BACKGROUND
Ghana'’s fransport sector contributes UNEP CCC Identified twenty-two
47.7% of energy-related emissions barriers that inhibit the uptake of EVs
UNEP (2022) in Ghana.
GHG is projected to reach 74MtCO e by
2050 in the BAU compared to 43 BARRIERS
MICO. e Unreliable Power Supply

Long charging time
Voluntary commitments under the NDC Limited range
157 by 2030 Higher purchase price

Tricycles are becoming a popular Limited battery lite
fransport method in urban areas Risk of rising electricity price



-:.I" MovingIMPACT

OBJECTIVES 6

OBJECTIVE 1
To analyze user preferences
and technology

acceptance of E3Ws in
Ghana

OBJECTIVE 2

To analyze existing
and proposed
business models for
electrification of
three wheeled taxis
iINn urban centers

OBJECTIVE 3
To explore the influence of I
e-mobility business models gkl wonerasmucrure | 10 aocomonmes | 19 scnon

and governance on its n |
uptake in Ghana _/\'\/\'
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Bechem Study
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3 Site Visit

d Meeting with
relevant
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d Two & Three
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BUSINESS MODELS

A business model is a sustainable way of
doing business (Nielsen,2010).

An emerging structure through which strategic
decisions are made fto improve company
value (Meirelles, 2019).

Business models can not be defined as
strategies even though the tferm is used
interchangeably (Kubzansky,2013).

Researchers agree that these models are
more than a plan to make money.

Value
proposition
Who your customers are
and what you will offer

Business
model

Value capture
How the proposition and
delivery align to return
value back to the business

Value delivery
How will you organize the
business to deliver on the

proposition
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PRIOR STUDIES

Level 1(120V)
( EV Charging Stations { Level 2 (240V) GLOBAL NORTH FINDINGS

DC Fast Charging (50-350 kW)

Piats Oximarship - Government subsidies and grants
{» SR T (US Bipartisan Infrastructure Law, NSW
R EV grants )
« Carbon trading from emission
\ { reduction

Vehicke-to-Grid (V2G) - Arbitrage tfrading in energy markets
(V2G)
e « Auction-based fees for premium
e charging slots

Third Party Operators

EV BUSINESS MODELS

Service Based Models == Mobility as a Service

Vehicle Manufacturing

L Co-working space rentals and amenities
e.g. (Car wash, coffee areas etc.)

Aftermarket products

Direct to Consumer Sales
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GHANA
UNDP — MARKET OPPORTUNITY STUDY ON EV

EV Charging Companies Challenges EV Firms in

in Ghana
Solar Taxi Ghana
Wahu Mobility
Kofa
Zerosol Limited
iJANU Limited
POBAD International
Porsche Ghana Limited
Silver Tower Limited
Jospong Group of Companies
SmartTransyt
Nodok Logistics

Egle Motors Litd

Ghana

High cost of financing charging
stations

Electricity tariff structure

Power Instability

Lack of awareness

Limited incentives

Partnerships

Recommendation

Integrated EV Sales/lLeasing
Warranty and Maintenance Support
Installation of DC charging Stations
Parinerships with EV sellers
Diverse Pricing Models

Sell and Install Home Chargers
Strategic Location Selection
Marketing and PR Team

Pursue Green Funding

Explore Skills and Innovation
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METHODOLOGY

CHOICE MODELING analyzes ATTRIBUTES
customer’s product choices
within a category to understand
how features and price affect
the product choice

Purchase Price

Daily Operating cost

Daily Range
Top Speed
Charging/Refueling Time

Maintenance Effort

KEY STATISTICAL NOTES
d 8 Choice Sets
d 200-300 respondents
3 1,600 - 2,400 Observations

Leasing

LATENT VARIABLES

LV1 : Pro-EV Attitude

LV2 : Trust in Government Support

LV3 : Preference for Leasing
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METHODOLOGY

Explanatory Variables Explanatory Variables
of Decision Maker of Social Environment

X

Social

N Environment

m Variable

Y| 2 *
( (decision maker's social .. JdIndicators of S

environment) IS
-

Latent Variable
(decision maker)

Choice Indicator
y

Choice model

.| Indicators of Xr|
I
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WHY HCM FITS

% Captures complex
preferences

% Predicts Adoption
< Informs Feasibility

% Handles Heterogeneity
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ALTERNATE OPTIONS

“ ANALYSIS DRAWBACK HCM FIX

Multinomial Logit Estimates Utility Assumes Integrates Latent
(MNL) functions and Independence of variables
incorporate covariates Irrelevant Alternatives  Captures correlated
(Maximum likelihood) unobserved effects
Mixed Logit (ML) Extends MNL with Treats Latent attitudes Models Latent
random parameters to  as external inputs Constructs
capture heterogeneity ignoring endogeneity endogenously. (two-
way)
Structural Equation Models Latent Lacks robust Combines SEM latent
Modeling (SEM) with  Variables as predictors optimization under modeling with RUM
Discrete Choice via Path Analysis. With Random Utility ensuring utility

Attributes as Mediators Maximization (RUM) consistent prediction
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HYBRID CHOICE MODELING

Preference

Test Utilities
Sensitivity Analysis

Identificatiom

Objective 3 HCM Objective 1 —

Assessing Influence of EV
Governance Impact business models on METHODOLOGY Ustx Ergfarance and

uptake (8 CS 1,200+) technology acceptance

\

Target Audience

Segmentation

Capturing Casual
Relationships.

Market Potential
Objective 2

Financial Viability £ s Business Model
Development
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0 WORKPLAN

Literature Review

Outputs C= '

- Conduct review of academic
Paper Output 1. E-mobility User . 'E§z> papers, reports and policy
Preference and Technology - docum’ents on e-mobility
Acceptance.

business models with emphasis

Paper Output 2: E-mobility . On Global South.

Business Models and Governance.

Surveys/ Interviews

Design structured questionnaire
to assess user preferences and
technology acceptance.

Stakeholder Engagement @ﬁ

Include Choice modelling

Target respondents
Data Analysis

R-Studio for analysis to map out consumer preference.
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EXPECTED OUTCOME

O Detailed Analysis of
User Preference and
Technology
Acceptance

O Development of
Scalable Business
Models

L Assessment of
Governance and Business
Model Impact on Uptake

dTargeted Solutions to
Operational Challenges
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CONCLUSION

1 The project hopes to add to literature on EV business model and
user adoption

d The HCM survey reveals user preference and trade-offs

1 Project can be scaled after the Pilot test in the study area
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