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President, Strategic Growth
The world is moving fast - digitizing, globalizing,
connecting more and more through the Internet
of Things. However, too many people remain
disconnected from the networks and systems they
need to be fully productive, whether it’s access to
electricity, clean water, or basic financial services.
An estimated 1.7 billion people around the world still don’t have access to a bank
account or financial network and are at the mercy of cash and all the costs and
limitations it presents. We share the goal of achieving financial inclusion for all.
Consider having to take the time away from your job or your family to take
a bus and stand in line, just to pay a bill in cash when you get paid by the hour.
Imagine not being able to send your children to school because you can’t afford
the upfront fees to enroll them. Or not having access to basic utilities like power
and water because the set-up costs are too high. That’s the reality for too many
people around the world. It is our goal to give more people a simple way to pay
and be paid, securely and fairly, and to develop innovative, affordable options
to help people meet their basic needs.
Pay-as-you-go (PAYG) business models are emerging around the globe to give
people the ability to pay for what they use, as they need it. Solar energy providers
have been early adopters of PAYG, expanding electricity access to underserved
communities through flexible payment plans. The emergence of new technologies
give providers the power to control access of their services remotely, and their
customers have the freedom and flexibility to meet their basic needs on terms
that work for them. Not only that, PAYG digital solutions open opportunities
for people to build a credible payment history, which can unlock their ability
to connect to other financial services, like credit, loans and insurance that can
improve their lives. This is how we ensure people are both included and have
the opportunity to prosper.

“It is our goal to give more people a simple way
to pay and be paid, securely and fairly, and to
develop innovative, affordable options to help
people meet their basic needs.”
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At Mastercard we are working to bring our technologies and infrastructure,
our capital and creativity, and our ability to scale solutions to the table to
support the journey from poverty to prosperity. But we can’t do it alone. We need
innovative partnerships to get us there. This report sheds light on one way in which
we are bringing together an ecosystem of players to develop relevant solutions
that deliver impact. We spoke to over 25 pay-as-you-go company founders and
innovators to learn about how they are disrupting different industries and making
it affordable for people to meet their basic needs.
As Mastercard looks to introduce PAYG digital payments to more sectors on
a broader scale, we are calling on financial institutions, mobile network operators,
and equipment manufacturers around the world to join us in taking this solution
farther and discovering more ways to enable it. When we get this right, we can
deliver on the promise of inclusive growth.

Michael Froman, Vice Chairman and
President, Strategic Growth
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Introduction

$7bn

The projected annual revenue of
the PAYG solar market by 2022

According to the World Bank, 1.7 billion adults are unbanked and excluded from
the global financial system. To reach these populations with meaningful products
and services that improve their livelihoods, private, public, and civil sector entities
are adopting new ways of doing business.
Innovators in developing markets are combining low-cost Internet of Things
(IoT) technologies with seamless digital payments and new business models
like pay-as-you-go (PAYG) to provide consumers with previously inaccessible,
capital-intensive products that enhance their everyday lives while simultaneously
placing them on a path to financial inclusion.1 These companies are using PAYG
business models enabled by IoT to collateralize consumer assets like solar panels,
cookstoves, and smartphones in order to make them available and commercially
viable for underserved populations.2 Through this model, consumers build
a financial history, allowing them first-time access to financial services.
The market for PAYG solar home systems3 (PAYG solar) is the most mature
of all the industries leveraging PAYG models, especially in Sub-Saharan Africa.
PAYG solar often acts as a test case for how the PAYG model can be applied
to other products and services. The global PAYG solar market is projected
to grow to $6-7 billion in revenue and 20 million in unit sales annually by 2022.4
As progress continues, broader PAYG market growth and industry expansion
is spurring a new wave of financial inclusion for underserved populations. As the
PAYG model scales, more consumers will gain access to useful products that support
happier, healthier lives as well as financial services to secure their financial futures.
We spoke to over 25 PAYG company founders and innovators, and identified
eight industries beyond PAYG solar in which PAYG models are creating livelihood
improvements. These include:
• Clean Water

• Sanitation

• Telecommunications

• Education

• Agriculture

• Retail

• Cookstoves and Gas

• Insurance

Within these industries, PAYG providers can unlock significant revenue opportunities,
while also providing products and services to consumers and communities that materially
improve their lives.5 To fully realize these opportunities, we believe PAYG providers
and companies leveraging PAYG models should prioritize the following strategies:
1. Identify and adopt interoperable, unified payments solutions
2. Build data and analytics capabilities to grow business
3. Establish partnerships to provide new products and reach new markets
Mastercard believes that by collaborating with PAYG providers in their pursuit to unlock
opportunities in underserved communities, we can help drive the new wave of financial
inclusion. In this paper, we explore the potential of PAYG and IoT to drive that new
wave of financial inclusion, and how Mastercard and other partners can play a role.
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PAYG overview
PAYG is a business model in which a consumer who cannot afford to pay for an asset
outright pays a provider in small installments, at regular intervals. These payments are
made either until the value of the asset is paid off and the consumer owns the asset,
or on a continuous basis until the customer does not require the asset—or cannot pay
for the asset anymore—at which point the asset is returned to the provider.

While IoT is not a necessary
element of all PAYG models,
for the purposes of this paper
we focus on PAYG models that
incorporate IoT technology.

What separates today’s PAYG models from traditional asset financing models
is the provider’s ability to remotely lock or un-lock the asset based on customer
payment history. This process is enabled by IoT technologies. Importantly, the asset
is used as collateral for the duration of the provider-customer relationship,
allowing the customer to incur little upfront cost and risk, and providing the basis
for what is often the customer’s first financial service via a microloan. While IoT
is not a necessary element of all PAYG models, for the purposes of this paper we
focus on PAYG models that incorporate IoT technology.
PAYG solar for households outside the reach of the traditional electric grid is the most
significant application of PAYG at scale in developing markets to date. However, the
PAYG market is expanding outside solar home systems and into adjacent industries,
such as water, sanitation, telecommunications, and agriculture, to name a few.

FIGURE 1

How PAYG Works
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STEP 7

STEP 8

Provider's CRM tracks customer’s
PAYG loan balance. When balance
is zero, ownership of PAYG asset
is transferred to customer

Provider conducts analytics on
usage and payment data to identify if
customer qualifies for product upgrade,
new PAYG product or financial service
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Digital and mobile payments as key enablers
Most PAYG customers make frequent payments in small quantities.
Today, this type of transaction is made possible by digital payments solutions—
often in the form of mobile payments usually through mobile money wallets
or prepaid accounts.

Defining digital payments

Digital Payments

All non-cash payments in which the payer initiates the payment electronically.
These include mobile payments, card payments, and bank transfers.

Mobile Payments

Payments initiated through a portable electronic device such as a tablet, smart phone,
feature phone, or basic phone. Mobile payments are a form of digital payments.

Funding Sources

All digital payments need to draw funds from an account or store of value. With just
a third of the adult population in Sub-Saharan Africa having an account at a formal
financial institution, these funding sources are different from those typically seen in
OECD countries.6 Funding sources for digital payments in the PAYG context include
a mobile money or airtime account facilitated by a mobile network operator (MNO),
prepaid account, mobile app wallet, or a bank account.

For PAYG customers, digital payments are more convenient and more effective
than cash. With digital payments, individuals in underserved communities are
not required to travel long distances to pay household expenses, making daily
transactions much easier. Additionally, digital payments enable more cost-efficient
collections for PAYG providers, who can limit their network of agents responsible
for collecting cash and reduce exposure to leakage. Overall, digital solutions can
handle the volume of PAYG transactions more easily than cash-based systems.
The GSM Association (GSMA) estimates that PAYG solar generates close
to 1.6 million transactions monthly. Mobisol, a PAYG solar company, recorded
an average of 5.1 payments per customer every 90 days in Rwanda alone.7
Another PAYG provider in Ghana makes daily or sub-daily withdrawals from
the customer’s mobile wallet directly, which averages 37 monthly transactions
per customer, via the mobile money network.8
To date, many PAYG providers rely on MNOs to facilitate digital payments
for their customers through mobile money accounts like MPESA.9 This has led
to a symbiotic relationship between PAYG providers and MNOs. The Consultative
Group to Assist the Poor (CGAP) estimates that 30 to 50 percent of PAYG
customers opened mobile money accounts to pay for electricity.10 Though PAYG
solar has taken off in markets where mobile money adoption is widespread, such
as East Africa, PAYG providers face challenges expanding into markets where
mobile money is not well established. In these markets, PAYG providers need to
work closely with other digital payment providers, such as payment companies,
banks, and financial technology start-ups, to enable expansion.
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“Innovative prepaid models such as
pay-as-you-go provide a gateway for
Mastercard to reach the unbanked
and provide meaningful products that
help consumers and merchants better
themselves financially.”
Antonio Marra, VP, New Consumers Team,
Global Prepaid, Mastercard

But mobile payments are not the only solution
In some markets, mobile payments may not be an effective channel due to lack
of penetration, connectivity constraints, or customer digital literacy. Alternative
digital payments solutions that can accommodate the volume and ease-of-use
requirements of PAYG models will be required to comprehensively cover and
penetrate global markets. These are likely to include both open-loop and closedloop solutions accommodating prepaid cards, debit cards, virtual cards, and
digital vouchers (for direct merchant value transfers).

IoT drives value creation11
IoT plays a vital role in the PAYG ecosystem.
The ability to remotely lock and unlock assets
enables the provider to control access to
the system, while establishing new real-time
data streams.
IoT technology—in the form of machine-to-machine (M2M) communication
modules12 and sensors in PAYG products—originates and collects data on
customer usage, payment behaviors, and asset health. PAYG providers can use
insights derived from this data to tailor products and services to better meet
customer needs. This includes improved device service and maintenance, and
better-suited products and financial services. Customization ultimately results
in stronger and stickier customer relationships for PAYG providers, due to tailored
customer engagement.

Functions of IoT in PAYG

Remote Control

PAYG products—with embedded IoT technology and strong connectivity—enable
the PAYG model to work. PAYG providers can remotely turn on and off devices
based on customer payment behavior, which reduces overall risk.
Impact: Enables better finance and risk controls.

Asset Health
Monitoring

Data Collection

IoT-enabled PAYG devices allow providers to remotely monitor asset health and
functionality. This allows providers to more efficiently deploy maintenance personnel,
resulting in reduced operational costs and increased customer reliability.13
Impact: Builds trusted customer relationships.
Data aggregation supports many analytical use cases, including credit scoring
and market intelligence on product and service offerings.
Impact: Enables new product and service offerings.
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Driving financial inclusion
through PAYG
Since the late 2000s, PAYG providers operating in the solar home industry
have improved affordability and access to off-grid electricity for underserved
communities. A customer of PAYG solar not only gains access to electricity,
but also benefits from a business model that creates the enabling environment
for financial inclusion. This holds true across all industries where PAYG models
gain traction.
PAYG models help establish a digital transaction history through which credit
solutions can be derived. By pairing digital payments with IoT technology, PAYG
providers transform from retailers and distributors to financial service providers.
PAYG providers build internal credit risk models on new customers who do not
possess a financial history through analysis of behavioral, consumption, and
employment-related data collected from IoT sensors and business operations.
In fact, many providers share these internal credit models with credit agencies
to help customers build relationships with formal financial institutions.
Additionally, PAYG providers offer their credit-worthy customers add-on consumer
or financial products outside of their core offerings. This allows customers to
build their economic stack, a combination of products and services that improve
everyday life and overall economic outlook. While electricity is a core-component
of the economic stack and can be enabled through PAYG solar in underserved
communities, other products and services can be similarly provided through PAYG
models. Additional products, such as agricultural equipment, can increase incomes
and improve livelihoods for households. An Acumen study recently reported that
one PAYG solar provider’s business customers who used their product claimed
an increase of store income by 60 percent.14
Access to the formal financial system has tangible benefits to customers.
These can include convenient and secure payment methods to transact with
merchants and in marketplaces, consumer protection against fraud and abuse,
and financing for a new home, an education program or a small business loan.
In short, PAYG models enable underserved customers to embark on a path
toward financial inclusion, while gaining access to products that improve
livelihoods and create income-generating opportunities.

“Through our digital solutions, Mastercard
is leveraging the internet of everything
to enable the inclusion of everyone.”
Kiki Del Valle, Senior Vice President, Commerce for Every Device,
Digital Payments and Labs, Mastercard
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M-KOPA CASE STUDY

PAYG Solar leveraging IoT to drive financial inclusion

$55m

The amount raised by M-KOPA in
debt financing from a consortium
of commercial lenders.

According to International Energy Agency estimates, there are 1.1 billion people
worldwide without access to electricity, and another 1 billion with unreliable grid
access.15 Communities without electricity typically spend more than 10 percent
of household income on kerosene—an expensive and unhealthy fuel.16
Access to electricity is often called the golden thread of opportunity.17 It provides
lights for children to study under and power to operate businesses, and connects
households to internet resources and the global economy. PAYG solar providers are
working to solve the energy needs and the financial exclusion of the underserved by
supplying households with solar home systems and electricity on flexible payment
terms.18 By spreading out the cost of a solar home system over a prolonged period,
PAYG solar providers often make electricity cheaper than kerosene.
M-KOPA, founded in 2012, is one of the largest PAYG solar providers. As of
January 2018, M-KOPA had connected over 600,000 homes with solar home
systems. M-KOPA is aiming to reach one million homes in East Africa by the
end of 2019, and recently raised over $55 million in debt financing from
a consortium of commercial lenders.19
From its inception, M-KOPA has believed in the value of digital payments and IoT
technology for their customers and for their business. The company has invested
in connected PAYG assets and continues to use the generated data to improve
business operations, strengthen customer relationships, and bring customers
into the financial system.20 Stemming from the success of its PAYG solar
business, M-KOPA now extends its financing to new product offerings such as
smartphones, cookstoves, and water tanks. M-KOPA has sold over 120,000 PAYG
TVs, with most of these customers upgrading from a basic solar home lighting
system.21 In Kenya, M-KOPA transfers customer credit reports to the central credit
bureau. By extending additional financial services to their customers, along with
helping them create first-time relationships with formal financial institutions,
M-KOPA is helping to place their customers on a path to financial inclusion.22

FIGURE 2

How PAYG Helps Drive Financial Inclusion for Customers in the Solar Home Industry
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The customer gains access
to financial services and
new payments methods
from provider or third party

4
Robust consumer profile
used to provide consumer with
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Where are we today
with PAYG?
PAYG is now a relevant, viable model to sell
products and provide financial services to
underserved communities. The success of PAYG
models is attracting many start-ups, and the
environment is quickly maturing.
In today’s PAYG market, the majority of growth is driven by the solar home
industry, with many adjacent industries still in the pilot and experimentation
phase. Although the PAYG market is still young, it is set for significant growth
and transformation in the coming years.

PAYG is poised for continued growth, led by the
solar home industry

90%

Percentage of total units sold
by the five largest providers

Decreasing component costs and the proliferation of digital technologies
enable an environment for rapid and sustained growth for PAYG providers.23, 24
PAYG solar achieved 140 percent annual growth in sales from 2013 to 2016.
Analysts predict continued growth in PAYG solar, with annual unit sales projected
to be 20 million by 2022—a 80 to 90 percent CAGR between 2017 and 2022.25, 26
PAYG solar solutions are found in 37 countries. East Africa is leading the
way, with 83 percent of the global installed base.27 West Africa accounted
for 11 percent of sales in 2017 and is also poised for significant growth, with
sales increasing by five times between 2016 and 2017.28 Developing Asia and
Latin America combined currently represents only about six percent of the
PAYG market in 2017.29 While industry sales are highly concentrated, with five
providers selling almost 90 percent of all units, there is a large potential for
greenfield development in new markets.30
Sub-Saharan Africa is home to more than 650 million (60 percent) of the
1.1 billion people lacking access to electricity, but also accounts for half of all
registered mobile money accounts in the world.31 Over two-thirds of adults
in Kenya, Rwanda, Tanzania, and Uganda have active mobile money accounts.32
With digital payments being one of the key components of the PAYG model
and its ability to scale, it is unsurprising that East Africa has dominated
in PAYG solar sales to date.
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FIGURE 3

PAYG Solar Unit Sales & Top Companies

South Asia

48,000

West Africa

176,000

East Africa

1,330,000

Latin America

64,000

Region

Cumulative PAYG Solar Unit Sales (2011-2017) 33

Top Companies34

East Africa

1,330,000

M-KOPA, Greenlight Planet, d.light, Mobisol,
BBOXX, Fenix International, Azuri, Off-Grid Electric

West Africa

176,000

Lumos Global, PEG Africa, Off-Grid Electric,
Greenlight Planet

South Asia

48,000

Simpa Networks, Kamworks, Greenlight Planet

Latin America

64,000

PowerMundo, d.light

The PAYG ecosystem explained
PAYG ecosystems generally follow the model illustrated in Figure 3,
but differences in local markets influence the roles of individual players.
At present, MNOs play a dominant role in payments facilitation,
data transmission, and sales in markets with established mobile money
platforms. In markets where mobile money is not widely used or allowed
(such as India and Nigeria), there is a large opportunity for digital payments
alternatives. Real-time bank transfers and both open-loop or closed-loop
prepaid solutions could play a role in the ecosystem.
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FIGURE 4

The PAYG Value Chain
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PAYG
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Data flows
Mobile Network
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Typical MNO Roles
Roles Mastercard is equipped to play
Payment flows
Data flows

Players

Description

PAYG Customers

Consumers of PAYG products, could be households or businesses

PAYG Product Retailers

Sell PAYG products to PAYG customers. Often PAYG providers or licensed sales agents

Payment Network Operators

Provide the infrastructure to facilitate payments. In existing PAYG model, this is typically
assumed by MNOs through mobile money platforms

Mobile Network Operators (MNOs)

Supply mobile connectivity to facilitate the PAYG process

PAYG Providers

Own the customer and operate the PAYG model through payment collection and
ownership of PAYG asset

Software/Platform Providers

Technology players that provide the software, back-end services required in the
PAYG model

PAYG Asset Distributors

Distribute PAYG assets to PAYG providers, often assumed by the PAYG providers
themselves

PAYG Asset Manufacturers

Manufacture the PAYG asset

Government, Development Org.

Provide regulatory support, seed money and grants, and liaison between providers
and other ecosystem stakeholders

Financial Institutions

Provide financing and working capital to PAYG providers to fund business operations
and investment
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PAYG is disrupting
adjacent industries
and fostering inclusion
The application of PAYG does not stop with
solar home systems. Many other critical livelihood
products and services can be made accessible to
underserved populations through PAYG schemes.
Providers can drive a new wave of financial
inclusion by working to expand PAYG models
across adjacent industries.
PAYG providers must understand the livelihood priorities and needs of their
customers to best inform their future products and service offerings. In addition,
new entrants learn from existing PAYG models and apply them to new industries.
These new solutions adopt and improve upon the IoT technologies that are
driving successful outcomes in PAYG solar.
Our research identified eight industries in which PAYG has the potential to
create impact for underserved communities. These industries can be bucketed
into two categories:
1. New product-specific applications of PAYG
2. New financial services enabled by PAYG

“When [M-KOPA] considers the size of the
market, the combination of connected appliances
and micropayments is extendable to many
use-cases, in fact [we are] only limited by our
imagination as long as we are solving problems
or creating opportunities for our customers.”
Nick Hughes, Co-Founder and Chief Product Officer, M-KOPA
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New product-specific
applications of PAYG
Clean water, telecommunications, agriculture, cookstoves and gas,
and sanitation are five examples of industries in which consumer products
and services can be difficult for individuals to buy without financing options.
Below are case studies of innovators that are disrupting these industries
through PAYG models enabled by IoT.

Clean Water

Company
Africa Water Enterprises
(West Africa)35
Offering
eWATERtap: Pay-As-You-Drink
Smart Water Tap

Problem: Around the world, 844 million people live without access to a safe,
clean source of drinking water.36 Public water systems throughout the developing
world—when they are available—often suffer from mechanical frailties and
insufficient maintenance. In addition, water filtration systems capable of
providing potable water are often too expensive for households and communities
to purchase. As a result, households are regularly relegated to using polluted
well-water, which contributes to significant health risks.
Solution: Africa Water Enterprises installs their eWATERtap systems in villages
in rural Gambia. eWATERtap is a smart water tap that uses IoT technology to
accurately meter water for end consumers while giving Africa Water Enterprises
visibility into the status and condition of the tap in real-time. Users buy credits for
water on their mobile phones via mobile money and use contactless pay badges to
activate the water pump. Water prices are affordable at $0.09 cents per 20 liters.
Impact: These communities—who previously had little or no access to a clean,
reliable water source—now have access through a low-cost, PAYG water model.
Furthermore, the digital payments generate transaction history data that can help
derive credit-worthiness for consumers and bring them one step closer to financial
inclusion. eWATERtap is an example of how the combination of IoT and digital
payment technology is providing livelihood essentials and helping drive inclusion.
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Telecommunications

Company
PayJoy (Global, US-based)37
Offering
PAYG smartphones

Problem: Sub-Saharan Africa—where smartphones account for only a quarter
of all mobile handsets—lags behind the rest of the world in smartphone
adoption.38 By comparison, in Southeast Asia over 90 percent of mobile phones
are smartphones.39 Without access to smartphones, underserved customers miss
out on economic activities enabled by mobile internet access, like viewing online
job postings and developing new work-related skills through online training.40
Solution: PayJoy provides access to smartphones for underserved customers.
The company uses an innovative model for credit scoring that leverages digital and
social media activity and a proprietary lock-out feature that freezes functionality
of the phone when PAYG payments are not made. PayJoy also allows customers
to choose the payment terms and payback period that works best for them.
PayJoy currently operates in the United States and Mexico, and is planning
to expand across Latin America, Sub-Saharan Africa, and developing Asia.
Impact: PayJoy provides its customers with a critical tool for financial inclusion.
Smartphones enable users to access a range of digital financial services. For
example, a study by the Bill & Melinda Gates Foundation found that smartphone
users in rural Myanmar would typically pay two percent monthly interest on loans
from a digital financial service provider, rather than 10 percent from the village
lender.41 PayJoy’s business helps underserved populations access smartphones
and new consumer financing opportunities.

Agriculture

Company
Hello Tractor (Nigeria, South Africa)
Offering
PAYG tractors and agri-equipment

Problem: Globally, 500 million households support themselves through
smallholder farming, with crop yields often the key determinant of financial
health.42 Although agricultural equipment and machinery like tractors can greatly
increase yield, equipment and machinery ownership is low in the developing
world due to high ownership costs, including upfront capital needs and ongoing
maintenance expenses.
Solution: Hello Tractor enables tractor owners to rent out their tractor to other
farmers. This is facilitated by an IoT-enabled software platform that allows
tractor owners to monitor their tractors. Hello Tractor works with financial
institutions and mechanics to ensure owners have the financing and spare parts
needed to expand and maintain their fleet of tractors.
Hello Tractor is working on a pilot with AGCO in South Africa to create a PAYG
model where more farmers can own tractors. In this pilot, farmers make
a small upfront deposit for a tractor and are given flexible repayment terms.43
Impact: By accessing tractors through Hello Tractor, farmers can drastically
increase their yields and enhance their incomes. The digital transactions they
make on the platform help farmers become more credit-worthy for future
loans and financing of agri-equipment.
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Cookstoves and Gas

Company
PayGo Energy (Kenya)44
Offering
PAYG LPG-powered cookstoves
with smart meter technology

Problem: Over 40 percent of the world’s population relies on biomass for
cooking.45 The use of unhealthy fuels like charcoal and kerosene for cooking
is commonplace and is associated with a wide variety of health hazards.
For example, fumes inhaled from one day’s use of kerosene for cooking are
as unhealthy as smoking two packs of cigarettes.46 Furthermore, the household
air pollution from cooking with unhealthy fuels is the fourth leading risk factor
for disease in the developing world and causes over four million premature
deaths per year. These problems disproportionally affect women and children.47
But unfortunately, clean cookstoves and clean fuel alternatives are often too
expensive for underserved households.
Solution: PayGo Energy offers a low-cost, Liquified Petroleum Gas (LPG)
canister paired with a connected smart meter. Underpinned by a PAYG
methodology, PayGo Energy’s business model is primarily supported by recurring
sales of LPG to its customers. The company uses sensors on the canisters
to collect data and to detect low gas levels for customers and malfunctioning
gas canisters. When PayGo Energy is alerted that a customer is low on gas,
a message is sent to a local agent and the system identifies a LPG supplier via
a network of accredited merchants. The customer is alerted when a local agent
is identified, and again when their canister will be refilled, and pays for the fuel
with mobile money. The company is currently receiving funding and technical
assistance from major industry players like Shell and Total.
Impact: PayGo Energy’s vision is to create a virtual gas grid to provide clean
cooking alternatives to all underserved populations. By providing clean cooking
fuel paired with a digital payments platform, PayGo Energy helps its customers
reduce their risk of household pollution-related disease and build a financial
record, a foundational step towards financial inclusion.
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Sanitation

Organization
Sanergy (Kenya)48
Offering
Toilets-as-a-service with
sensor functionality

Problem: According to the WHO and UNICEF, nearly six out of ten people
worldwide—approximately 4.5 billion people in total—lack access to clean
sanitation solutions. Lack of access to clean sanitation is associated with
a wide variety of serious health concerns. For example, 361,000 children under
the age of five die due of diarrhea-related complications each year.49 The cost
to construct latrines for homes or villages is expensive for underserved
populations and is often not covered by local government.
Solution: Sanergy manufactures and sells low-cost portable sanitation facilities
called Fresh Life Toilets. The company sells these solutions to local entrepreneurs
who operate the toilets within a franchise model and charge residents a small
subscription fee. Sanergy maintains the toilet facility and helps the facility owner
operate efficiently by providing entrepreneurship training and business solutions
like a mobile money merchant account.
Sanergy equips its Fresh Life Toilets with mobile-connected, IoT sensors that
monitor the fill level of the facilities and alert Sanergy collection agents whenever
waste needs to be removed. Sanergy then provides this collection and removal
service. The company processes the waste and converts it into fertilizer to sell
to farmers.
Impact: The Sanergy model provides access to hygienic sanitation facilities
for over 50,000 people per day who would not have access otherwise. In addition,
Sanergy has created over 1,250 jobs from their franchise model and waste
removal services.50
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Financial services enabled
by PAYG
In addition to PAYG-enabled products in adjacent
industries, our research identified players offering
financial services as follow-on products to
credit-worthy customers. The following three
case studies are examples in education, retail,
and insurance.

Education

Company
Fenix International (East Africa)51
Offering
PAYG school fee loans

Problem: Consumer research by Fenix International, a prominent Ugandabased PAYG solar provider, suggests that education expenses are among the
most pressing challenges for their rural, underserved customers. Many of their
customers rely on farming or the informal economy for income. Consequently,
during less fruitful harvesting seasons or when demand for informal labor
declines, families struggle to pay large, often lump-sum school fees. In fact,
Fenix found that roughly one in three of its customers indicated that a child
in their household had been sent home from school due the family’s inability
to pay school fees. Further, 84 percent of Ugandan households surveyed have,
at some point, lacked funds to pay for their families’ school costs.52
Solution: Fenix has supplied over 180,000 households with solar home systems.
Using data collected from PAYG solar repayments, Fenix builds robust risk models
to determine customers’ eligibility for additional credit products. As one example,
Fenix uses these models to qualify their customers for educational expense loans.
In Fenix’s educational loan program in Uganda, customers can pay off education
loans in flexible increments using their MTN mobile money wallet.
Impact: Education loans and tuition payment plans allow households with
inconsistent cashflows to better manage educational costs and allow kids
to remain in school.

“Our customers have expressed a high demand
for education loans […] we have consistently
outsold our available school-fee loans each term.”
Daniel Willette, Managing Director, Fenix International
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Retail

Company
Off-Grid Electric (East &
West Africa)53
Offering
PAYG small business assets

Problem: In underserved communities, there are limited opportunities for formal
employment, leading many people to rely on entrepreneurial ventures to support
their families. Many of these ventures are new and require working capital and
electricity, two resources that are difficult to access in underserved communities.
As an example, in both Nigeria and Zambia, approximately 40 percent of adults
are either in the process of starting a business or have owned their own business
for less than 3.5 years.54 As a significant portion of adults in Sub-Saharan Africa
support their families through small business, there is high demand for accessible
working capital and electricity to power small businesses.
Solution: Off-Grid Electric is a large provider of off-grid solar products in Africa.
The company offers small business assets, that can be repaid through PAYG
financing, to existing customers with positive payment histories. The small
business offering includes a large rooftop solar unit that can be paired with
a variety of appliances such as hair clippers, a television, or solar lanterns.
The offering is aimed at three types of small businesses: barber shops, charging
stores, and bars/restaurants.55
Impact: Off-Grid Electric provides this business solution to offer working capital
to underserved business owners. The small business offering provides economic
opportunity for Off-Grid’s customers, while also allowing them to provide jobs
and services to fellow community members.
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Insurance

Company
BIMA (Global, Sweden-based)56
Offering
PAYG Health and
Life Microinsurance

Problem: Globally, 800 million people spend at least 10 percent of their
household income on health-related expenses. For almost 100 million of these
people, unexpected health expenses are high enough to push them into extreme
poverty.57 Health insurance has the potential to mitigate this risk for underserved
populations. Yet today, most insurance products are prohibitively expensive
and remain out-of-reach for the very people who need them the most.
Solution: BIMA—a leading insurance technology player with 26 million customers
across the developing world—offers a range of simple and affordable life,
personal accident, and hospitalization microinsurance products. These offerings
can be purchased in one-month increments as opposed to long-term contracts.
Additionally, plan premiums can be paid off over a period of time. BIMA partners
with local microfinance institutions (MFIs) and other PAYG providers to extend
its reach to consumers. BIMA has partnered with a PAYG solar provider,
PEG Africa, to provide free hospitalization insurance to customers who pay
their solar bill on time.
Impact: PEG Africa recorded a higher repayment rate for customers who were
offered the insurance product than for PEG’s typical customer.58 PAYG-style
microinsurance schemes are better sized for underserved customers’ needs and
offer the possibility of improved adoption and reduced impact of unexpected
health expenses.

Each of these industry case studies provides a powerful demonstration of the
disruptive potential for products and services powered by PAYG business models
and underpinned by IoT technologies. Across the developing world, these products
and services are materially improving the livelihoods of the underserved.
However, this is not an exhaustive list of industries and products that can be
positively impacted by PAYG models. We also believe there are potential PAYG
applications within the transportation, cold storage, and medical devices
industries along with additional use cases in agriculture to drive scale for
irrigation, grain drying, and egg incubating products to name but a few.
Despite numerous opportunities in underserved markets for deploying PAYG
solutions, providers face challenges to grow.
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What do PAYG providers
need to grow?
To drive the next wave of financial inclusion
and scale their business, PAYG providers will
need to grow in existing markets and expand
into new markets.
However, significant challenges limit PAYG providers’ ability to scale.
These include irregular market conditions, lack of customer adoption,
availability of effective payments solutions, inconsistent or poor connectivity,
and restrictive regulations. In addition, PAYG providers must continually
adapt technology-based solutions to keep pace with change and disruption.
To manage some of the challenges, we believe organizations working
in the PAYG ecosystem should prioritize the following activities:
1. Identify and adopt interoperable, unified payments solutions
2. Build data and analytics capabilities to grow business

80-90%
The CAGR that the PAYG solar
market is projected to sustain
through 2022

3. Establish partnerships to provide new products and reach new markets

Identify and adopt interoperable,
unified payments solutions
PAYG providers are seeking opportunities to aggressively expand their services
across a diverse set of markets to reach new consumers. For example, Global
Off-Grid Lighting Association (GOGLA) projects that the PAYG solar market
will sustain 80 to 90 percent CAGR through 2022.59 Yet across most industries
where PAYG can drive impact, the challenges of multi-modal payments
schemes, new consumer preferences and needs, and local regulations will make
deployments complex. To ease possible payments friction and smooth entry
into new markets, PAYG providers should adopt robust, secure, and interoperable
payments platforms.
An interoperable payment platform would provide the following benefits:
• Accept digital payments from various existing channels (mobile money
wallets, bank accounts, prepaid accounts) and integrate them into one
collections system;
• Provide new ways for customers to pay, along with the digital rails
(infrastructure) in which the payment is processed and accepted;
• Leverage APIs to quickly integrate existing infrastructure and deploy solutions.
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When operating in less mature markets and
working towards an interoperable, unified
payments solution, PAYG providers need
to take into consideration the following:
“QR technology holds great
opportunity to extend the
range of payment channels for
customers and represents a stepchange in our mutual goal to light
up homes and businesses in Africa.”
Nick Hughes, Co-Founder and
Chief Product Officer, M-KOPA

Be compatible with multi-modal payments solutions: The market will require
multi-modal solutions to acquire new consumers and integrate underserved
segments into the payments ecosystem. An interoperable platform that
integrates many payments methods will be key to fast market penetration.
Maintain PAYG providers’ relationships with consumers: An interoperable
platform will present a new form of data aggregation, enabling new insights
to be generated from transaction and consumer level data at scale. Players in the
PAYG ecosystem will need to define how an interoperable platform can empower
PAYG providers’ consumer relationships and help drive financial inclusion
of underserved populations.
Address digital and financial literacy challenges and ensure ease-of-use:
The design of payment interfaces must account for various levels of digital
and financial literacy. PEG Solar—a PAYG operator in West Africa—noticed that
in Ghana, 76 percent of digital payments were not made through the customer’s
digital wallet but by a mobile money agent’s or PEG field staff’s wallet,
suggesting a difficulty for the customer to complete a transaction on their own.60

Mastercard at work in PAYG61, 62
In February 2018, Mastercard and M-KOPA announced a partnership to pilot Mastercard’s Masterpass QR (MPQR) as
a payment channel for M-KOPA’s PAYG customers outside of Kenya. Customers will have the option to make daily payments
or top up their solar accounts easily on any mobile device. On smartphones, consumers can scan a Quick Response (QR)
code to make the payment. On feature and basic phones, consumers can pay by sending the merchant ID associated with
the QR code. Moreover, consumers can select from any of the available mobile money or banking apps used in the country.
The MPQR solution can pull funds from a variety of accounts including mobile money wallets, prepaid cards, and bank
accounts leveraging Mastercard Send63 technology.
MPQR provides a streamlined user experience, as it is a simple, two-step payment process. This solution sits in stark
contrast to existing digital payment processes serving PAYG markets which often have complicated interfaces with
as many as 15 steps required to complete a payment.
Mastercard Labs64 developed a PAYG API—creating a link between the device, the consumer account, and in this case,
M-KOPA. This is done by device binding and tokenizing both an account number and device number, solving a major technical
challenge of collecting payments from a connected device. The software also aggregates all the payment channels into
one collection location, easing the collection of multiple payment sources for PAYG providers. The API works not just for
solar energy, but it can also be leveraged for gas, water, medical equipment and virtually any other PAYG application.
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Build data and analytics capabilities
to grow business
Data generated by PAYG applications creates immense value for PAYG
providers, other ecosystem partners, and the underserved consumers
themselves. Enhanced data and analytics capabilities, and the nurturing
of data science talent, will further enable PAYG providers to scale and amplify
impact in underserved communities. Analytics on PAYG customer data informs
better decision making on everything from distribution methods, financial
reporting, customer acquisition, customer relationship management, to service
delivery optimization. Moreover, as previously discussed, the credit and risk
models made possible through analytics of PAYG data is transformational
for driving financial inclusion.
Many PAYG providers are also exploring how analytics can enhance their value
proposition to investors. For example, BBOXX—a prominent PAYG solar provider
in East and West Africa—secured a $500,000 debt investment from Dutch
impact investor Oikocredit based on data insights. By assessing customer and
transaction data, BBOXX built and presented a customer portfolio with low
enough risk to convince Oikocredit to invest in their business model.65
Both PAYG providers and other ecosystem partners will need to pay special
attention to data management and security, while also beginning to build their
capabilities in advanced analytics and artificial intelligence. PAYG providers
do not need to do this on their own - Mastercard and other partners are
available to support them along their analytics journey.

“Mastercard is an ideal partner for PAYG
providers to transmit and analyze their data.
We have superior uptime, reliability, security,
and data management processes, in addition
to tools that allow merchants to better
understand their customers.”
Paul Musser, SVP International Development, Mastercard
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Establish partnerships to provide new products
and reach new markets
PAYG providers will need to identify additional partners and engage new
stakeholders to expand market share and enter new regions.
Focus on Strengths: Many major PAYG providers are looking to de-verticalize
their value chain and outsource non-core parts of their business. Specialized
players, like software platform provider Angaza, have become increasingly
relevant in helping PAYG providers enhance their technical capabilities and
operate more efficiently. Angaza provides software platforms and hardware
design for PAYG providers to improve product functionality and collect and store
customer data across geographic markets. Angaza has clients in more than
30 different countries, spanning many of the major PAYG solar providers.66
Many PAYG providers are also outsourcing product manufacturing to focus
on sales, distribution, and customer care. PEG Africa, operating in West Africa,
was the first PAYG company to adopt the white label model and sell an external
manufacturers’ products under their brand.67
To enable further growth, PAYG providers must operate more efficiently and
develop new technology solutions for more complex markets. They can best
do this by engaging specialized technology and manufacturing companies.
Target the Merchant: Customer acquisition is incredibly difficult in the
geographies in which many PAYG companies operate. Target customers often
live in rural or peri-urban environments with limited infrastructure, making them
hard to reach. Local merchants are often trusted parties in these communities
because they supply families with food and essentials.
PAYG providers should work with local merchants to build presence in remote
areas. New customers would be easier to reach if community stores had
interoperable payments platforms or commerce hubs,68 and digital payment
histories were aggregated over one network.
One of the largest retailers in East Africa, SOLARKIOSK, takes this approach.
SOLARKIOSK supplies retail goods and internet to communities, as well
as providing financial products and helping customers build a digital footprint
through payment data collection. Several PAYG providers partner with
SOLARKIOSK to sell and finance products. The commerce hub is an important
concept for the future of the PAYG model, and players like SOLARKIOSK
can play an important role.

“Aggregation points within communities are not only important to attract
businesses to invest, but also for customers to be included in value systems
that are important to them and so that they can gain a digital footprint.
Leveraging commerce hubs will be key in order to ensure relevance, encourage
usage, and make serving the Base of the Pyramid economically viable.”
Salah Goss, VP, Government & Development, Mastercard
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Partner with the private and public sector: PAYG providers will need private
and public partners to build systems like commerce hubs or utilize PAYG data
to drive additional financial services. PAYG companies should seek out private
sector partnerships to co-create solutions that leverage each parties’ core
competencies, provide material benefit to each stakeholder, and ultimately
create multiplier effects in terms of value creation for end consumers.
The Mastercard – M-KOPA partnership is an example of such a mutually
beneficial relationship.
It will also be critical for PAYG providers to engage the public sector. Providers
can work with governments and development organizations to shape the
regulatory environment to support digital payments and incentivize financial
institution participation—enabling the inclusion of underserved communities
into the financial system. Moreover, many development organizations have
a vested interest in seeing PAYG markets succeed. In fact, many of these
entities undertake market creation activities. For instance, the World Bank’s
Lighting Global program supports market development by working with private
companies to mitigate first-mover risk and mobilize private sector investment
through market intelligence, quality assurance, business support services, and
consumer education.69

“Driving financial inclusion for underserved
populations is a strategic imperative for
Mastercard, but we can only achieve this goal
of universal financial access through working
together and building an ecosystem of partners.”
Sue Kelsey, SVP, Product Management, Global Prepaid, Mastercard

Smart Communities Coalition
One example of how public and private sector partners are banding together to find market solutions for severely
underserved communities—in this case, refugee populations—is the Smart Communities Coalition, chaired by Mastercard
and USAID’s70 Power Africa initiative. The coalition brings together private sector players, including PAYG providers,
international NGOs,71 and government actors, to identify new models to deploy innovative technology and partnership
solutions in a unified manner for the benefit of underserved populations. PAYG providers join working groups with
cross‑sector organizations to develop solutions that can better provide energy access, connectivity, and access to
digital tools in East African refugee populations.72
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The new wave:
PAYG-enabled financial
inclusion and opportunity
The way forward
The future of PAYG is promising. As technology costs decrease, PAYG ecosystems
transform, and providers become more intelligent through data insights,
PAYG models can further drive financial inclusion across new markets. As PAYG
business models expand across industries, underserved consumers will gain
access to products that improve everyday life and financial services that can
help secure their financial futures.
IoT plays a vital role in the PAYG ecosystem and generates data to pave the
pathway for financial inclusion. IoT amplifies the impact of PAYG by enabling
providers to remotely lock and un-lock assets, while also establishing new realtime streams of usage and payment data. Providers can use this data to build
robust risk models and extend first-time access to financial services for their
customers. As IoT is crucial in PAYG models, the PAYG ecosystem must support
continued innovation in IoT technology and encourage manufacturers to create
even more affordable and durable solutions.
The PAYG model can scale outside of energy. Innovators and incumbents
are working to bring the PAYG model to adjacent industries and solve critical
development challenges. The PAYG model can be applied to virtually any product
or service. To identify where PAYG models will create the most impact, providers
need to understand the priorities of customers and communities, and design
with those users in mind. Moreover, as providers grow beyond core products
to new markets and industry segments, they must define and execute viable
go-to-market strategies.
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PAYG providers must have the right capabilities and partners to grow.
As providers scale across markets and industries, partnership will be critical
for effective go-to-market strategies. For instance, partnership with players
who can provide interoperable payments solutions will be important in driving
consumer adoption as it reduces consumers’ payment barriers. Providers will
also need to be prepared to handle increased volumes of data associated with
growth and be able to effectively create value from that data.
There are an increasing number of specialized actors available to help providers
develop and deliver PAYG solutions. Additionally, government and development
organizations have an important role to play in market creation and shaping
regulatory environments.
We have an opportunity to work together and drive financial inclusion
for underserved communities through new PAYG solutions. The PAYG story
embodies a core Mastercard business principle: “doing well by doing good.”
PAYG models are enabling profitable businesses that improve how people
live and work in underserved communities.
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