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Introduction 
 
Development Challenge 
Access to clean, safe, affordable light and power is one of the world’s biggest obstacles 
to – or enabler of – economic and social development.  Approximately 1.3 billion people 
globally—590 million in Africa alone—live without electricity and rely predominantly 
on kerosene lanterns and other non-electric energy sources.1 Kerosene is not only more 
costly and lower quality per unit of service, it is also unhealthy and unsafe, inhibiting 
quality of life attainments and constraining productive potential. Sub-Saharan Africa has 
the highest need and growth opportunity for the off-grid and under-electrified lighting 
industry as a whole, with the un-electrified population projected to grow to 700 million 
by 2030.2 African grid expansion is failing to keep pace with population growth, resulting 
in increasing numbers of energy poor. 
 
Project Overview 
This project will run in Africa’s least electrified country—Uganda.3 With only a 9% 
electrification rate,4 over 30 million Ugandans use dangerous, environmentally harmful, 
and economically inefficient kerosene lanterns and diesel generators for their lighting 
needs. Kerosene is the main lighting source for 85% of all households, and these off-grid 
families spend an estimated $40 USD per year on kerosene for lighting, and another $22 
USD annually5 on mobile phone charging. Those Ugandans who are connected to the 
grid experience an average of 103 blackout hours per month.6 
 
With funding from DIV, d.light proposes to design and pilot a revolutionary solar system 
which combines two significant innovations into one compelling offering: 1) the world’s 
first high-quality upgradeable solar power system, and 2) an integrated pay-as-you-go 
consumer financing technology. Upgradability enables consumers to buy only as much 
light as they need and can afford initially, then allows them to add light to their initial 
system when they need and can afford more, without obsoleting their initial outlay. Pay-
as-you-go financing technology makes this flexible product extremely affordable for 
consumers, with a low initial outlay and monthly payments amounting to what consumers 
would otherwise spend on fuel and mobile charging, so the system pays for itself through 
these savings. Once paid for (in a year or less), consumers own it and can redirect 
kerosene or diesel savings to more productive purposes. Pay-GO delivers a much higher 
quality, more cost-effective and readily affordable everyday lighting and mobile charging 
solution than any available alternative.  

 
Background on d.light design 

                                                
1 IEA, World Energy Outlook 2011 
2 ‘Solar Lighting for the Base of the Pyramid – Overview of an Emerging Market’ prepared by Dalberg Global Development 
Advisors, 2010, available at www.lightingafrica.org. 
3 Malawi has the same electrification rate but a much smaller population and thus a smaller unelectrified population. IEA, World 
Energy Outlook Report 2011 
4Ibid.  
5 Both figures based on 2011 Mercy Corp research in Northern Uganda: http://www.energyforall.info/site/wp-
content/uploads/2011/08/Uganda-solar-assessent.pdf 
6 WB/IFC Enterprise Analysis Unit (2006-2008) 



d.light is an international social enterprise serving people without access to reliable 
electricity. d.light serves customers in over 40 countries around the world, and has 
empowered the lives of over 10 million people through solar lighting products in its first 
five years of operation. d.light’s goal is to empower 100 million lives by the end of 2020. 
 
Implementing Partners 
 
M-Kopa: M-KOPA Limited, will import and ensure delivery of Pay-GO systems to retail 
outlets. M-Kopa has: existing experience working with d.light to design and bring 
product to market, an existing headquarters in Nairobi, Kenya; an existing partnership 
with one of East Africa’s largest brands and strongest mobile operators, Safaricom; and 
an Enterprise Resource Planning system already designed to manage solar system 
payments through mobile money.  Therefore, M-KOPA Limited is well suited to launch 
this product with d.light in Uganda and through mobile money and scratch card channels.  

 
IPA: Innovations for Poverty Action (IPA), whose work constitutes the international gold 
standard rigorous field experiments, will utilize a randomized control trial and/or a 
difference-in-differences study for this evaluation. IPA’s Principal Investigators (PIs) are 
Hunt Allcott and Dean Karlan, who will oversee the research design. IPA involvement in 
the project will formally begin in 2013, after a period of product piloting and testing by 
d.light has been completed.7 
 
Project Hypothesis 
 
Currently, home and small business solar power systems are low quality, expensive, 
difficult to install and operate, difficult or impossible to upgrade, and are not widely 
available at retail. Retail prices for systems of lower quality and without upgradeability 
but similar feature scope our proposal in Uganda require an upfront cash cost up to $230 
at retail. This makes solar systems unaffordable to the vast majority of off-grid families. 
There is currently no commercially viable pay-as-you-go consumer product financing for 
solar energy available in Uganda. 
d.light’s proposed solar system is a more cost-effective way to expand energy access than 
grid expansion, subsidies, or other current alternatives. Expanding the electrical grid will 
require massive investment from national governments, the international community, and 
the private sector. The World Energy Outlook estimates that $48 billion would be 
required each year to reach universal access by 2030. Home systems currently available 
on the market are unaffordable to the masses and would need to be heavily subsidized by 
public funding to enable household access. Other pay-as-you-go models are constrained 
by high quality product availability, competent payment partners working with multiple 
payment technologies, the costly and lengthy process of establishing distribution 
networks that reach the ‘last mile,’ and models that are expensive to scale.  

                                                

7 The viability of this research is contingent on a sufficiently large volume of sales by the time of the study launch, 
which is met through the target of 5,250 sales between July 2013 and June 2014.   



d.light’s solar system targets the hundreds of millions of off-grid homes who need 
increasing amounts of energy, but have no desirable alternatives and limited disposable 
income.  We believe broad retail and consumer adoption and significant scale potential is 
greatly enhanced, and project risk reduced, by designing radically different and more 
consumer friendly solar systems than what exists today, and combining them with well-
known, established payment systems to providing cutting edge solar technology at 
affordable prices.  We will therefore: 

1. Design a world-class solar system that is both upgradeable, as consumers need 
increasing amounts of lighting, and provides a high quality, long lifetime, 
consumer friendly product design and retail delivery which ensures mass market 
consumer acceptance and distribution scalability. 

2. Design financing capabilities into the core solar system product offering, 
providing payment options through, for example, “top up scratch cards” and/or 
mobile money, both of which are widely used in the mobile phone industry by 
off-grid consumers to buy additional talk time or transfer money. In the same way 
that low-cost mobile handsets and pre-paid mobile ‘talk-time’ revolutionized 
mobile connectivity for billions, Pay-GO can revolutionize access to safe, clean, 
and affordable energy for tens of millions. 

See the detailed activity plan included as Annex 1 for more information on planned 
activities.  
 
Evaluation Scope & Methods 
 
There are several layers of evaluation to be conducted under this project: 

a. Process monitoring 
b. Assessment of business model success: cost-effectiveness and potential for scale 
c. Social Impact Evaluation 

 
a. Results-based process monitoring of product development and sales/marketing launch 
will center on Milestone indicators, as agreed with USAID/DIV (table 1). These 
indicators will be tracked through internal management reports between M-KOPA and 
d.light.  
 
Table 1: Milestone numbers and indicators 
Milestone 
Number 

Milestone 

1 Develop and submit preliminary Project Implementation Plan 
2 Prototype of Working Pay-GO, including progress indicators to be 

achieved 
3 Description and results of verification testing of Pay-GO product 
3 M-KOPA registration in Uganda is complete and articles of 

incorporation provided to USAID 
4-9  # of outlets activated  
4-9   # of brand activators trained 
4-9   # of beneficiaries reached* 



5, 9 Preparation and submission of EMMR 
10 Dissemination plan/outreach strategy developed that includes 

potential for future scale-up 
10 Submission of final Impact Evaluation Report 
 
d.light will also share completion details on interim activities, as follows, also tracked 
through internal management reports. These will be shared with USAID/DIV in narrative 
milestone reports when achieved as per program progress: 

• Develop web-based customer relationship management system  (CRM)  
• Finalize software and hardware architecture for Pay-GO product 
• Develop training plan and training materials for outlets and BAs  
• Develop marketing strategy and marketing materials for outlets and BAs 
• Hire key project staff - Country Project Manager 
• Equip Project office 
• Complete hiring of all supplementary personnel- district manager, call center and 

technical staff, driver, accountant, BAs 
• Identify and outfit retail outlet(s) 
• Train Brand Activators and retail outlet sales people 
• Equip Brand Activators with activation kits 
• Launch sales and marketing of Pay-GO in one district 

 
Finally, d.light will also be able to offer social impact estimates on key metrics in 
Milestone Reports 4-9 that align with the company’s internal theory of change. These 
will be calculated off unit sales from this project. These include the following: 

• School-aged children reached  
• Annual savings on energy-related expenses 
• Productive hours generated (for study, work) 
• Tons of CO2 equivalent offset 
• kWh generated from renewable source 

 
As part of this process monitoring, d.light will complete an annual Environmental 
Mitigation Monitoring Report (EMMR). To meet EMMR requirements, d.light will: 

• Train dealers on battery disposal, according to local municipal waste laws 
• Provide consumer education on proper disposal, as required, through customer 

phone calls  
• In the rare case of spare or replacement batteries given under warranty, train after-

sales support centers on proper disposal protocol.  
It is important to note that the battery life of d.light’s batteries are up to 5 years, beyond 
the life of this project, so it will not be possible for d.light to monitor actual disposal. 
However, we will monitor these preparatory procedures through internal management 
reports.  
 
b. Assessment of business model success: cost-effectiveness and potential for scale  
The cost-effectiveness component of this analysis will be based on a comparison of i) the 
cost of bringing energy access to off-grid Ugandans and ii) the effects of this 



intervention—i.e. cost-savings to Ugandan households. The d.light solar system will be 
compared with expenditure data on kerosene, as collected from consumers for the Impact 
Evaluation (see below).  National level data on cost of diesel, grid expansion, and 
competitor products will also be included, based on data availability.  
 
Analysis of potential for scale will be based on sales reports, market share, and other 
business metrics, in order to demonstrate sufficient demand (by dealers and consumers) 
and thus opportunities for future private sector investment.  
 
c. The Impact Evaluation, to be conducted by IPA, will utilize a randomized control trial 
and/or a difference-in-differences methodology. The study will focus on the analysis of 
the core socio-economic benefit of d.light’s solar system —the cost savings to end users 
on lighting and mobile charging. IPA will analyze the impact of expenditure reductions 
on lighting and mobile charging that result from ownership of this product, based on a 
pre-post comparison. The achievement of cost-savings for d.light households is d.light’s 
priority socio-economic outcome, as depicted in the project’s “theory of change” (Figure 
1, below). These cost savings create social value by functioning as an increase in income. 
Necessary data will be collected through surveys of a subset of the sample frame. 
Enumerators will be trained on a questionnaire that will address kerosene usage and 
expenditure before and after solar system purchase. Because this evaluation will not 
begin until after an initial period of product testing and piloting, this baseline will be 
taken—and corresponding report submitted—in the third quarter of the project (Apr-June 
2013) and then end-line within the 90 day period following project close (Oct-Dec 2014).  
Figure 1: Pay-GO Theory of Change 

 
 
  

Activity: d.light brings  
Pay-GO to market 

Output: Households access solar-
powered home system 

Outcome: Households 
experience cost-savings on 

relevant energy expenditures 



ANNEX 1: Detailed Activity Plan Attached 
 

 
 

Exhibit'01:'USAID'Implemenation'Schedule

Start Date: Sep 20, 2012
End Date: Sep 19, 2014

Post<Project'
Close<Out

Oct-Dec 
12

Jan-Mar 
13

Apr-Jun 
13

Jul-Sep 
13

Oct-Dec 
13

Jan-Mar 
14

Apr-Jun 
14

Jul-Sep 
14 Oct-Dec 14

Product Design & Manufacturing
Develop'Product'Requirement'Document
Develop'Product'Industrial'Design
Find'and'Contract'with'Software'Provider
Finalize'Product'Software'and'Hardware'Architecture
Develop'and'Test'Hardware'A'complete'EVT
Develop'and'Test'Software'A'complete'EVT
Find'and'Contract'with'Manufacturer
Develop'Mechanical'Design'and'Rapid'Prototypes
Working'Prototype'Produced
Finalize'industrial'design'of'product'and'release'for'tooling
Purchase'Steel'Tooling'for'Plastic'Parts
Design'Verification'Testing'A'completed
Production'Verification'Testing'A'completed
Airship'production'units'to'Uganda
Continuation'Engineering'&'Support
Develop'Lighting'Accessories

Project MIS: CRM & Payment System Design, Testing
Project'WebAbased'MIS'requirements'gathering
Project'MIS'requirements'confirmed
Project'MIS'system'development
Project'MIS'system'User'Acceptance'Testing
Project'MIS'ready'for'inAmarket'pilot'use
Device'GSM'communications'tested'in'Uganda
Payment'methods'tested'and'ready'(mAmoney'+'scratchcard)
Ongoing'MIS'tech'support
Project'MIS'upgrate'requirements'gathering
Project'MIS'upgrade'development
Project'MIS'upgrade'release

Uganda Sales & Marketing Office
MAKopa'Company'Registration'in'Uganda'
Uganda'Office'SetAup'(location,'utilities,'vehicle,'prof.'services)
Project'Manager'hired'and'working
Implement'training'plan'and'materials
Implement'marketing'strategy'and'materials
Hire'of'Sales,'Customer'Care,'Tech,'Data'and'Admin'
Hire'of'additional'Customer'Care'staff
Identify'and'contract'retail'outlets
Train'BAs'and'retail'outlet'salespeople

Grant Management
Sign'subAagreement'with'MAKOPA
MAKOPA'registers'entity'in'Uganda
Sign'subAagreement'with'IPA

Monitoring, Reporting, and Evaluation
Monitoring'of'milestone'indicators
Preparation'and'submission'of'quarterly'Milestone'Reports
Preparation'and'submission'of'EMMR
Implementation'of'Impact'Assessment'(IPA)
Impact'Evaluation'baseline'report'submitted
MidAterm'assessment'of'impact'prepared,'as'per'research'design
Development'of'dissemination'plan/outreach'strategy
Final'Evaluation'Report'prepared'and'submitted,'including'impact'evaluation'and'assessment'of'costAeffectiveness'and'potential'to'scale

BAs='Brand'Activators

Key Activities

Year 1: July 1 2012 - June 30 2013 Year 2: July 1 2013 - June 30 2014
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Please	  accept	  the	  following	  as	  confirmation	  of	  d.light’s	  achievement	  of	  Milestone	  2,	  in	  
addition	  to	  supplementary	  reporting	  information.	  	  
	  
Milestone:	  
	  

I. Proof	  of	  prototype	  of	  working	  Pay-‐GO	  system:	  
	  

	  
See	  attached	  Appendix	  1:	  Pay-‐GO	  Specifications	  Sheet	  for	  more	  details.	  
	  

II. Relevant	  progress	  indicators:	  
	  

Indicator	   Outcome	   Date	  
Completed	  

PAY-‐GO	  marketing,	  CRM,	  and	  
Product	  Requirement	  briefs	  
developed	  

We	  are	  ready	  to	  start	  developing	  
corresponding	  products	  and	  
materials.	  	  
	  

2/15/13	  

Pay-‐GO	  software	  and	  hardware	  
architecture	  	  designed	  (ready	  for	  
development)	  

Software/hardware	  design	  is	  final	  
and	  development	  will	  be	  in	  
process.	  

2/15/13	  

Industrial	  design	  of	  product	  
finalized	  

We	  are	  ready	  to	  produce	  a	  
prototype.	  

9/28/12	  

Partnership	  with	  CRM	  
development	  partner	  confirmed	  

We	  are	  ready	  to	  begin	  developing	  
a	  CRM	  system.	  

1/28/13	  

Complete	  search	  process	  for	  
Project	  Manager	  

We	  have	  identified	  a	  dedicated	  
project	  lead.	  

7/19/12	  

	  
III. Narrative	  commentary	  on	  progress:	  

Despite	  delays	  in	  finalizing	  and	  signing	  M-‐KOPA	  subcontract,	  our	  partnership	  is	  now	  
progressing	  very	  well.	  The	  Pay-‐GO	  product	  is	  now	  in	  prototype	  stage.	  The	  design	  is	  
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functioning	  well	  and	  the	  product	  will	  soon	  be	  going	  into	  mass	  production.	  In	  addition	  to	  
d.light’s	  project	  manager,	  the	  in-‐country	  M-‐KOPA	  manager	  has	  been	  hired,	  ahead	  of	  
schedule.	  He	  has	  begun	  setting	  up	  operational	  HQ	  in	  Kampala	  and	  made	  initial	  visits	  to	  
the	  pilot	  region.	  We	  are	  rapidly	  catching	  up	  on	  our	  on	  original	  timeline	  and	  so	  expect	  no	  
changes	  to	  project	  results.	  This	  is	  due	  to	  our	  confidence	  in	  our	  ability	  to	  launch	  the	  
product	  and	  scale	  quickly,	  driven	  by	  intensive	  focus	  by	  and	  commitment	  from	  d.light	  
and	  our	  partner	  M-‐KOPA.	  	  
	  
Additional	  reporting:	  
• What	  challenges/risks	  do	  you	  anticipate	  and	  how	  do	  you	  plan	  to	  

overcome/mitigate	  them?	  
	  

o Slower	  than	  expected	  adoption	  rates:	  Because	  consumers	  in	  Uganda	  are	  largely	  
unaware	  of	  the	  benefits	  and	  advantages	  of	  solar	  energy,	  d.light	  can	  only	  guess	  at	  
adoption	  rates	  based	  on	  market	  surveys,	  consumer	  research,	  and	  other	  market	  
intelligence.	  Until	  we	  launch,	  it	  is	  challenging	  to	  predict	  the	  actual	  rate	  of	  
adoption	  or	  required	  effort	  on	  awareness	  building	  and	  demand	  generation	  for	  a	  
“push”	  product	  like	  Pay-‐GO.	  To	  address	  this	  risk,	  the	  marketing	  approach	  will	  
include	  a	  strong	  component	  of	  solar	  education	  –	  including	  clear	  communication	  
material	  around	  the	  direct	  benefits	  and	  transformative	  nature	  of	  clean,	  safe	  and	  
affordable	  solar	  energy.	  
	  

o Consumer	  default	  rates:	  Related	  to	  the	  point	  above,	  because	  Pay-‐GO	  represents	  
a	  wholly	  new	  product	  category,	  and	  so	  few	  examples	  of	  integrated	  financing	  
mechanisms	  exist,	  it	  is	  a	  challenge	  to	  predict	  these	  figures.	  d.light	  has	  thus	  made	  
conservative	  estimates	  around	  the	  likelihood	  and	  volume	  of	  consumer	  defaults	  
(or	  temporary	  delays)	  on	  Pay-‐GO	  installments	  based	  on	  the	  information	  available	  
to	  us,	  and	  these	  figures	  inform	  our	  launch	  plan.	  Credit	  risk	  will	  be	  mitigated	  
through	  retailers,	  who	  will	  be	  motivated	  to	  select	  ‘credit-‐worthy’	  consumers	  by	  
encouraging	  wise	  customer	  selection	  with	  higher	  relative	  margins	  for	  on-‐going	  
payments	  than	  on	  the	  initial	  product	  sale.	  
	  

o Finance:	  Access	  to	  finance	  is	  difficult	  and	  expensive	  in	  Uganda	  with	  a	  prevailing	  
interest	  rate	  of	  over	  20%.	  d.light	  is	  exploring	  alternative	  access	  to	  working	  capital	  
financing	   outside	   Uganda,	   including	   below-‐market-‐rates	   from	   social	   impact-‐
oriented	  funders.	  
	  

o Stability/security:	  The	  security	   situation	   in	  Uganda	   is	  presently	   stable,	  although	  
because	  of	   the	  shared	  border	  with	  conflict-‐ridden	  Eastern	  DRC,	   there	   is	  always	  
the	   possibility	   of	   insecurity	   around	   this	   Western	   border.	   Health	   crises	  
periodically	   emerge,	   such	   as	   the	   recent	   Ebola	   outbreak	   and	   an	   uptick	   in	   HIV	  
prevalence.	  While	   there	   is	   nothing	   d.light	   can	  do	   to	  mitigate	   these	   developing	  
world	   challenges,	   they	   have	   not	   severely	   interfered	  with	   our	   business	   to	   date	  
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and	   we	   do	   not	   consider	   them	   to	   be	   a	   deterrent	   factor	   against	   the	   market	  
potential	  in	  country.	  	  

	  

• What	  are	  your	  anticipated	  project	  results?	  
This	  project	  aims	  to	  launch	  the	  world’s	  first	  high-‐quality	  upgradeable	  solar	  home	  
system	  with	  integrated	  pay-‐as-‐you-‐go	  consumer	  financing	  technology,	  while	  
capturing	  sufficient	  learning	  from	  this	  pilot	  and	  launch	  phase	  to	  develop	  a	  business	  
plan	  for	  commercial	  expansion	  and	  scale.	  Specific	  quantitative	  outcomes	  to	  be	  
achieved	  include	  the	  following.	  
	  
Outcome	   Year	  1	   Year	  2	  
Units	  Sold	  (incremental)	   378	   4,875	  
Units	  Sold	  (cumulative)	   378	   5,253	  
Lives	  Empowered	  (incremental)	   1,890	   24,	  375	  
Lives	  Empowered	  (cumulative)	   1,890	   26,	  265	  

	  
• Current	  status	  of	  total	  population	  w	  access	  to	  Pay-‐GO	  product;	  geographical	  

distribution	  of	  Pay-‐GO	  product.	  
	  
Currently,	  there	  is	  no	  access	  to	  the	  Pay-‐GO	  product	  in	  Uganda	  or	  globally.	  This	  grant	  
supports	  the	  launch	  of	  Pay-‐GO,	  and	  sales	  are	  not	  expected	  to	  begin	  until	  April.	  Retail	  
outlets	  are	  still	  being	  identified	  so	  future	  geographical	  distribution	  points	  are	  not	  yet	  
fully	  known;	  however	  they	  will	  be	  limited	  to	  Uganda	  under	  this	  grant.	  
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Please accept the following as confirmation of d.light’s achievement of Milestone 3, in addition 
to supplementary reporting information.  
 
Milestones: 
 

I. Description and results of verification testing of Pay-GO product: 
• Product verification testing (PVT) is the final stage before moving to mass 

production. The list below outlines the tests that were conducted on the Pay-GO 
product and results.   

o Drop test of the product (base unit/s20x/solar panel/lamps)  
 Result: Passed  

o Temperature cycling (100 cycles) 
 Result: Passed 

o Electrostatic Discharge testing 
 Result: Passed 

o Drop test of the package 
 Result: Passed 

o Vibration test of the package 
 Result: Passed 

• More details on results and accompanying photos can be found in the attached 
PPT. However, please note that unfortunately no photos were taken of the drop 
test. 

 
II. M-KOPA Uganda incorporation: 
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III. Relevant progress indicators: 
 

Indicator Outcome Date Completed 

Develop web-based customer 
relationship management system  
(CRM)  

System ready for upload, including 
all CRM features. New, dedicated 
server in place for Mkopanet 
Uganda. 

3/15/13 

Finalize software and hardware 
architecture for Pay-GO product 

Working solar home system with 
functional CRM (firmware) is market-
ready. 

3/25/13 

Production verification testing of 
Pay-GO product (PVT) 

Product is ready for commercial 
release with regards to functionality.  

3/15/13 

Develop training plan and training 
materials for outlets and BAs  

A training plan for sales outlets and 
activators. 

2/15/13 

Develop marketing strategy and 
marketing materials for outlets and 
BAs 

Marketing materials for pilot product 
sales--including posters, leaflets, 
demo stands, and other BTL 
materials--complete. 

3/25/13 

Hire key project staff - Country 
Project Manager 

Experienced and qualified country 
manager is on-board.  

1/15/13 

Equip Project office Rent a safe, secure and connected 
office workplace from which to 
conduct pilot operations. 

3/26/12 

 
IV. Addition comments on progress since last report: 

Pay-GO is now market ready due to successful product, software, and customer relation 
management (CRM) testing. (See photo below.) for the M-KOPA’s on-ground infrastructure has 
also become much more robust, through Ugandan incorporation, signing on an office space, and 
a district manager hire. Finally, M-KOPA has also secured an open-and-ready mobile money 
account with Ugandan telecomm provider Warid Pesa. The first 100 units are currently en route 
to M-KOPA in Uganda. We are very well positioned to execute on the sales & marketing plan, 
per the expected timeline. 
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Please	   accept	   the	   following	   as	   confirmation	   of	   d.light’s	   achievement	   of	   Milestone	   4,	   including	  
supplementary	  reporting	  information.	  
	  
MILESTONE	  4	  
	  

I. Milestone	  indicators:	  
	  

Indicator	   Definition	   Cumulative	  Total	  
#	  of	  outlets	  activated	   #	  of	  outlets	  trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐

GO	  system	  and	  actively	  doing	  so	  
6	  

#	  of	  brand	  activators	  
trained	  

#	  of	  salespeople	  (retail-‐based	  +	  field	  force)	  
trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  system	  
and	  actively	  doing	  so	  
	  

10	  

#	  of	  beneficiaries	  
reached	  

#	  of	  units	  sold	  x	  5	  (for	  average	  HH	  size)	   60	  

	  
II. Progress	  indicators:	  

	  
Indicator	   Outcome/Relevance	  to	  Project	  Success	  

Field	  staff	  team	  complete	   A	  professional,	  local	  team	  has	  been	  hired	  to	  fully	  and	  
successfully	  execute	  the	  project	  plan.	  This	  includes	  Country	  
Manager,	  Area	  Sales	  Manager,	  Staff	  Accountant,	  and	  
customer	  care,	  technical	  support	  and	  office	  support	  teams.	  
Further	  expansion	  will	  be	  necessary	  once	  sales	  scale,	  but	  this	  
current	  team	  is	  fully	  equipped	  to	  achieve	  grant	  deliverables.	  	  
	  

Retail	  outlet	  activation	  launched	   The	  first	  batch	  of	  appropriate	  retail	  outlets	  have	  been	  
identified,	  trained,	  and	  outfitted.	  This	  marks	  the	  official	  
market	  launch	  of	  the	  Pay-‐GO	  product	  in	  Uganda.	  To	  date,	  6	  
outlets	  are	  active.	  	  

Salesforce	  trained	  and	  equipped	  
	  

In	  line	  with	  outlet	  activation,	  the	  training	  program	  for	  sales	  
staff	  and	  marketing	  promotions	  is	  now	  fully	  launched.	  This	  
will	  ensure	  that	  the	  skills	  and	  capacity	  of	  retail	  and	  field-‐
based	  salespeople	  to	  successfully	  market	  the	  Pay-‐GO	  system	  
are	  in	  place.	  	  	  

Sales	  and	  marketing	  of	  Pay-‐GO	  launched	   Following	  outlet	  activation,	  Pay-‐GO	  sales	  and	  marketing	  
launched	  in	  Uganda,	  specifically	  in	  Busoga	  sub-‐region	  with	  a	  
focus	  on	  Jinja	  and	  immediate	  environs.	  Through	  the	  
reporting	  period,	  12	  units	  have	  been	  sold.	  	  
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III. Additional	  commentary:	  
Since	  the	  last	  milestone	  when	  in-‐house	  product	  verification	  testing	  (PVT)	  was	  completed,	  d.light	  
conducted	  additional	  field	  tests	  with	  M-‐KOPA	  in	  Kenya	  on	  PVT	  units	  to	  in	  order	  to	  iron	  out	  any	  final	  
“in-‐field”	  issues	  before	  going	  into	  mass	  production.	  We	  subsequently	  set	  up	  stringent	  quality	  control	  
processes	  and	  automated	  test	  equipment	  in	  our	  product	  development	  facility	  in	  China	  to	  allow	  for	  
in-‐process	  quality	  control	  and	  out-‐going	  quality	  control	  at	  high	  volume	  production.	  This	  has	  involved	  
significant	  technical	  collaboration	  with	  the	  M-‐KOPA	  team,	  in	  order	  to	  allow	  d.light	  to	  be	  able	  to	  
activate	  and	  de-‐activate	  products	  outside	  of	  Africa	  so	  that	  comprehensive	  testing	  on	  units	  can	  be	  
completed	  before	  shipment.	  d.light	  also	  developed	  a	  manufacturing	  and	  testing	  process	  that	  
enables	  us	  to	  have	  high	  mobile	  antenna	  signal	  strength,	  to	  ensure	  connectivity	  for	  customers	  living	  
in	  areas	  with	  weak	  mobile	  signal	  strength.	  Mass	  production	  has	  thus	  begun	  in	  our	  factory	  as	  of	  last	  
month.	  The	  first	  shipment	  of	  mass	  production	  units	  is	  scheduled	  to	  depart	  China	  on	  July	  15th.	  
	  
Meanwhile,	  sales	  of	  the	  Pay-‐GO	  system	  (using	  100%	  performing	  PVT	  units)	  officially	  launched	  in	  May	  
through	  6	  outlets	  focusing	  on	  the	  Jinja	  District	  area:	  4	  in	  Jinja	  itself,	  1	  in	  Iganga,	  and	  1	  in	  Mafubira.	  
These	  outlets	  fall	  into	  the	  target	  outlet	  profile	  in	  that	  they	  are	  generally	  existing	  mobile	  
airtime/money	  vendors,	  hardware	  or	  electronics	  stores,	  and	  grocery	  shops.	  Consumer	  awareness	  
building	  is	  supported	  by	  a	  marketing	  strategy	  that	  hinges	  on	  outlet-‐based	  demos	  and	  M-‐KOPA-‐
trained	  sales	  representative	  outreach.	  
	  
M-‐KOPA	  has	  determined	  that	  the	  process	  for	  screening	  “credit-‐worthy”	  customers	  can	  actually	  be	  
approached	  quite	  simply:	  the	  initial	  down-‐payment	  is	  high	  enough	  that	  anyone	  who	  can	  manage	  to	  
pay	  this	  amount	  will	  be	  highly	  likely	  to	  be	  able	  to	  make	  the	  daily	  installments	  (see	  below	  for	  specific	  
figures).	  This	  allows	  M-‐KOPA	  to	  register,	  evaluate,	  and	  approve	  potential	  customers	  in	  under	  20	  
minutes,	  on	  the	  spot.	  	  
	  
The	  average	  retail	  price	  of	  the	  system	  works	  out	  to	  a	  UGX	  equivalent	  of	  roughly	  $210.	  This	  is	  
comprised	  of	  a	  deposit	  on	  the	  physical	  unit	  of	  75,000	  UGX	  (~$28)	  plus	  360	  daily	  installments	  of	  
1,350	  UGX	  (~$.50),	  for	  a	  total	  of	  561,000	  UGX.	  These	  daily	  increments	  have	  been	  designed	  to	  very	  
closely	  mirror	  the	  target	  market’s	  current	  daily	  spend	  on	  kerosene:	  roughly	  1,200	  UGX/day.	  	  One	  of	  
the	  dealers	  has	  developed	  a	  very	  creative,	  compelling	  sales	  pitch:	  customers	  could	  earn	  the	  daily	  
installment	  value	  by	  operating	  their	  own	  mobile	  charging	  mini-‐business,	  at	  the	  current	  market	  rate	  
of	  500	  UGX	  per	  charge	  –	  meaning	  that	  if	  they	  can	  secure	  3	  mobile	  charging	  customers	  per	  day,	  the	  
Pay-‐GO	  customer	  experiences	  0	  costs	  after	  the	  initial	  deposit.	  	  

	  
M-‐KOPA	  has	  observed	  that	  initial	  customers	  are	  generally	  either	  buying	  it	  for	  their	  own	  home	  or	  for	  
friends	  or	  relatives	  in	  the	  village,	  and	  that	  almost	  all	  of	  these	  end-‐users	  are	  current	  kerosene-‐for-‐
lighting	  consumers.	  One	  unit	  was	  sold	  “cash-‐and-‐carry”	  to	  a	  customer	  intending	  to	  use	  it	  as	  a	  back-‐
up	  instead	  of	  a	  generator	  or	  UPS	  light	  (un-‐interruptible	  power	  source)	  when	  they	  experience	  power	  
outages	  due	  to	  the	  highly	  unreliable	  grid	  in	  Uganda.	  Customers	  who	  were	  previous	  kerosene	  users	  
are	  reporting	  immediately	  offsetting	  their	  kerosene	  use,	  plus	  no	  longer	  charging	  their	  phone	  at	  a	  
market-‐based	  kiosk	  which	  results	  in	  additional	  weekly	  savings.	  	  
	  
People	  are	  responding	  very	  well	  to	  the	  convenience	  of	  mobile	  money	  payments	  and	  so	  many	  of	  
these	  initial	  customers	  are	  prepaying	  on	  a	  weekly	  basis.	  Customer	  feedback	  yields	  information	  that	  
end-‐users	  are	  valuing	  1)	  brighter	  lighting;	  2)	  convenience	  of	  charging	  mobile	  phones	  at	  home;	  3)	  
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elimination	  of	  kerosene	  smoke.	  Additional	  feedback	  includes	  general	  ease	  of	  self-‐installation	  and	  
confirmation	  that	  they	  would	  recommend	  the	  product	  to	  friends	  and	  family.	  	  
	  
M-‐KOPA	  continues	  to	  activate	  new	  outlets	  and	  support	  customer	  expansion,	  in	  line	  with	  DIV	  grant	  
targets.	  From	  Jinja,	  they	  will	  move	  east	  through	  Bugiri,	  Iganga,	  Mayuge,	  Kamuli,	  Luuku,	  and	  Busia	  
Districts,	  covering	  both	  major	  towns	  and	  rural	  areas.	  M-‐KOPA	  is	  confident	  in	  this	  expansion	  plans,	  
their	  team	  and	  the	  product	  itself.	  They	  are	  very	  convinced	  of	  the	  demand	  and	  are	  working	  diligently	  
to	  select	  the	  right	  dealers.	  	  
	  
The	  photos	  attached	  to	  this	  Milestone	  Progress	  Report	  as	  Annex	  1	  were	  taken	  May	  2012,	  during	  a	  
d.light	  field	  visit	  to	  Jinja.	  	  

	  
ADDITIONAL	  REPORTING	  

	  
I. Social	  impact	  estimates:	  Note	  that	  these	  calculations	  take	  into	  account	  the	  expected	  

benefits	  over	  the	  lifetime	  of	  the	  Pay-‐GO	  system,	  using	  a	  conservative	  5	  years.	  	  
	  

Indicator	   Calculation	   Cumulative	  
Total	  

Lives	  empowered1	   Units	  sold	  x	  household	  size	  (5)2	   60	  

School-‐aged	  children	  reached	   Lives	  empowered	  x	  %	  of	  school-‐aged	  children	  (36%)3	   22	  

USD	  saved	  on	  energy-‐related	  
expenses	  

Units	  sold	  x	  cost	  difference	  between	  Pay-‐GO	  system	  
and	  equivalent	  years’	  worth	  of	  kerosene	  expenditures	  
[average	  annual	  operating	  cost	  of	  kerosene	  lamp	  in	  
USD	  (55.604)	  x	  product	  lifetime	  in	  years	  (5)	  x	  LEDs	  (3)	  	  
–	  average	  retail	  price	  of	  Pay-‐GO	  in	  USD	  (210)]	  

$7,338	  

Productive	  hours	  generated	   Units	  sold	  x	  additional	  hours	  of	  “productive”	  light	  
generated	  (.55)	  x	  days	  of	  usage	  (365)	  x	  product	  
lifetime	  in	  years	  	  (5)	  

10,	  731	  

Tons	  of	  CO2	  equivalent	  offset	   Units	  sold	  x	  default	  annual	  emissions	  factor	  of	  
kerosene	  lamp	  (.0926)	  x	  LEDs	  (3)	  x	  product	  lifetime	  (5)	  

16	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Same	  as	  “beneficiaries	  reached”	  
2	  Average	  household	  size	  in	  the	  developing	  world.	  See	  Bongaarts,	  John.	  "Household	  Size	  and	  Composition	  in	  the	  
Developing	  World."	  Population	  Council.	  No.	  144.	  2001.	  
3	  Percent	  of	  children	  ages	  5-‐18	  in	  Uganda.	  See	  UNICEF.	  “State	  of	  the	  World’s	  Children	  2012.”	  	  
4	  Average	  price	  across	  5	  target	  African	  markets,	  as	  evaluated	  in	  Lighting	  Africa.	  “The	  Off-‐Grid	  Lighting	  Market	  in	  
Sub-‐Saharan	  Africa:	  Market	  Research	  Synthesis	  Report.”	  Lighting	  Africa	  (IFC	  and	  the	  World	  Bank).	  February	  2011.	  "	  
5	  Pay-‐GO	  on	  high	  generates	  4	  hours	  of	  light	  per	  LED,	  versus	  3.5	  hours	  of	  average	  daily	  use	  for	  a	  kerosene	  lantern	  
per	  standard	  UNFCCC	  variables.	  (See	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.)	  This	  calculation	  
conservatively	  assumes	  only	  1	  out	  of	  3	  LED	  points	  used	  productively	  –	  ie	  for	  study,	  chores,	  income	  generation,	  etc.	  	  
6	  See	  standard	  UNFCCC	  variables	  in	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.	  	  	  
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kWh	  generated	  from	  
renewable	  source	  

Units	  sold	  x	  kWh	  produced	  by	  solar	  panel	  from	  full	  
day’s	  charge	  (14.67)	  x	  product	  lifetime	  in	  years	  (5)	  

858	  

	  
II. Total	  population	  with	  access	  to	  Pay-‐GO	  in	  targeted	  communities:	  

The	  estimated	  total	  population	  with	  access	  to	  PAY-‐GO	  is	  currently	  80,000.	  As	  5	  out	  of	  the	  6	  
current	  outlets	  serve	  Jinja	  District,	  which	  has	  a	  population	  of	  500,000,	  M-‐KOPA	  has	  analyzed	  
that	  there	  are	  80,000	  people	  within	  a	  2km	  radius	  of	  these	  outlets.	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  Analysis	  by	  d.light	  Product	  Development	  team.	  	  
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Please	   accept	   the	   following	   as	   confirmation	   of	   d.light’s	   achievement	   of	   Milestone	   5,	   including	  
supplementary	  reporting	  information.	  Information	  is	  current	  through	  beginning	  of	  September.	  	  
	  
MILESTONE	  5	  
	  

I. Milestone	  indicators	  
	  

Indicator	   Definition	   Cumulative	  Total	  
#	  of	  outlets	  activated	   #	  of	  outlets	  trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐

GO	  system	  and	  actively	  doing	  so	  
14	  

#	  of	  brand	  activators	  
trained	  

#	  of	  salespeople	  (retail-‐based	  +	  field	  force)	  
trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  system	  
and	  actively	  doing	  so	  
	  

34	  

#	  of	  beneficiaries	  
reached	  

#	  of	  units	  sold	  x	  5	  (for	  average	  HH	  size)	   1,250	  
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II. Environmental	  Mitigation	  and	  Monitoring	  Report	  
The	  category	  of	  activity	  under	  consideration	  with	  respects	  to	  Environmental	  Mitigation	  and	  Monitoring	  
is	  battery	  disposal.	  With	  regards	  to	  DIV’s	  concerns	  about	  potential	  “water,	  soil,	  or	  contamination	  of	  
human	  environment	  from	  improper	  disposal,”	  the	  following	  mitigation	  measures	  are	  committed.	  
	  
Mitigation	  Measure	   Status	  
1.	  Proper	  training	  of	  consumers	  on	  use	  of	  solar	  
system	  and	  disposal	  of	  batteries.	  

All	  customers	  are	  educated	  on	  how	  to	  use	  the	  
home	  system,	  including	  how	  to	  replace	  batteries	  
through	  their	  local	  M-‐KOPA	  dealers,	  who	  will	  
dispose	  old	  batteries	  according	  to	  Ugandan	  law.	  	  

2.	  Distributor	  replacement	  of	  consumer	  batteries	  
and	  appropriate	  disposal.	  

All	  customers	  are	  educated	  how	  to	  access	  
replacement	  batteries.	  Dealers	  will	  replace	  
batteries	  based	  on	  demand,	  and	  dispose	  of	  old	  
batteries	  in	  accordance	  with	  Ugandan	  law.	  
However,	  the	  proprietary	  lithium	  ion	  battery	  
technology	  d.light	  has	  developed	  means	  batteries	  
will	  last	  at	  least	  5	  years.	  Therefore,	  batteries	  are	  
not	  yet	  being	  disposed	  and	  so	  this	  measure	  is	  not	  
yet	  active.	  Any	  units	  returned	  due	  to	  malfunction	  
will	  be	  returned	  to	  d.light,	  who	  will	  test	  and	  fix	  or	  
dispose	  of	  the	  product	  accordingly.	  	  

3.	  Adherence	  to	  disposal	  of	  batteries	  and	  solar	  
units	  in	  accordance	  with	  local	  law.	  

See	  above.	  	  

	  
III. Additional	  Commentary	  
By	  September	  1,	  the	  total	  population	  with	  access	  to	  the	  Pay-‐GO	  home	  system	  is	  now	  estimated	  at	  
1,000,000.1	  Through	  this	  same	  period,	  250	  home	  systems	  were	  purchased	  through	  the	  14	  active	  
dealers.	  August	  saw	  the	  highest	  adoption	  of	  systems	  so	  far	  –	  130	  total.	  This	  figure	  is	  expected	  to	  
continue	  to	  accelerate	  in	  the	  coming	  months,	  adding	  approximately	  100	  in	  September	  already.	  	  
Products	  were	  purchased	  across	  the	  following	  towns:	  Bugembe,	  Buwenge,	  Iganga,	  Jinja,	  Kaliro,	  
Mafubira,	  Mayuge,	  and	  Mbiko.	  	  
	  
The	  successful	  dealer	  profile	  is	  increasingly	  diverse	  –	  from	  small	  business	  owners	  already	  selling	  
lighting	  products	  to	  those	  selling	  motorbike	  parts	  or	  mobile	  credit.	  In	  addition	  to	  dealers,	  M-‐KOPA	  
will	  also	  start	  employing	  Brand	  Activators	  who	  will	  go	  out	  into	  communities	  to	  raise	  awareness	  of	  
and	  interest	  in	  the	  system.	  (As	  of	  end	  of	  September,	  6	  BAs	  were	  brought	  on	  board).	  High	  performing	  
BAs	  will	  eventually	  be	  transitioned	  into	  full-‐time	  dealers,	  after	  they	  have	  greater	  capital	  levels	  to	  
invest	  in	  inventory	  from	  their	  earnings	  acquired	  through	  the	  BA	  role.	  BAs	  will	  be	  identified	  through	  
personal	  networks	  and	  radio	  advertisements.	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  The	  population	  area	  around	  the	  14	  dealers	  is	  comprised	  of	  approximately	  2	  million	  people.	  Through	  radio	  
campaigns,	  it	  is	  expected	  that	  most	  of	  this	  population	  has	  learned	  about	  the	  Pay-‐GO	  products’	  availability	  in	  the	  
area.	  However,	  this	  figure	  is	  discounted	  by	  50%	  on	  the	  conservative	  assumption	  that	  only	  half	  of	  the	  population	  
could	  actually	  access	  the	  product.	  
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Dealers	  are	  finding	  that	  the	  majority	  of	  customers	  already	  have	  mobile	  money	  accounts	  but	  are	  not	  
actively	  using	  them.	  Therefore,	  dealers	  are	  responsible	  not	  only	  for	  educating	  consumers	  on	  proper	  
use	  of	  the	  solar	  home	  system	  use,	  but	  also	  on	  mobile	  money.	  Customers	  without	  existing	  mobile	  
money	  accounts	  use	  the	  agent	  or	  a	  friend’s	  account	  to	  make	  the	  initial	  down	  payment	  and	  are	  
concurrently	  enrolled	  in	  their	  own	  account	  by	  dealers.	  Customers	  are	  given	  the	  option	  of	  either	  
paying	  via	  Warid	  or	  MTN,	  which	  allows	  for	  greater	  flexibility	  and	  reach-‐	  these	  networks	  cover	  about	  
80%	  of	  mobile	  users	  in	  Uganda.	  
	  
Repayment	  trends	  are	  very	  strong.	  Thirty	  percent	  of	  customers	  are	  repaying	  on	  time,	  25%	  are	  ahead	  
of	  schedule,	  and	  15%	  are	  behind	  schedule.	  The	  remaining	  30%	  are	  too	  new	  to	  interpret	  behavior,	  
but	  in	  general	  M-‐KOPA	  feels	  very	  positive	  about	  repayment	  behaviors.	  Those	  that	  are	  behind	  
schedule	  are	  mostly	  “tortoises”	  –	  that	  is,	  those	  that	  are	  genuinely	  trying	  to	  pay	  on	  time,	  however,	  at	  
times	  need	  to	  go	  without	  light	  to	  respond	  to	  another	  need.	  While	  it	  might	  take	  a	  little	  longer	  to	  
recoup	  these	  payments,	  M-‐KOPA	  is	  confident	  that	  these	  people	  are	  not	  a	  credit	  risk.	  	  
	  
Of	  the	  “early	  adopter”	  group	  of	  customers	  –	  ie	  those	  who	  have	  purchased	  to	  date	  -‐	  about	  80%	  are	  
actually	  purchasing	  for	  a	  family	  member	  who	  lives	  elsewhere,	  either	  in	  a	  nearby	  village	  or	  in	  a	  more	  
remote	  area	  of	  Uganda.	  This	  is	  considered	  a	  “remittance	  in	  power.”	  In	  these	  instances,	  the	  
purchasing	  customer	  often	  continues	  to	  pay	  the	  installments	  as	  well,	  via	  mobile	  money,	  so	  that	  the	  
more	  remote	  user	  has	  ongoing	  power.	  	  

	  
M-‐KOPA	  continues	  to	  receive	  very	  enthusiastic	  feedback	  from	  customers	  about	  everything	  from	  
outcomes	  such	  as	  diminished	  smoke	  in	  their	  homes	  and	  brighter	  light,	  to	  functionalities	  such	  as	  the	  
desire	  to	  upgrade	  their	  system	  with	  additional	  lights2	  and	  their	  appreciation	  of	  the	  flexibility	  
afforded	  by	  a	  no-‐installation-‐required	  product.	  This	  latter	  point	  allows	  customers	  to	  use	  the	  product	  
as	  they	  are	  comfortable	  –	  for	  example	  some	  leave	  the	  solar	  panel	  on	  their	  roof	  while	  some	  leave	  it	  
in	  front	  of	  their	  home	  during	  the	  day	  and	  then	  bring	  it	  inside	  at	  night.	  Customers	  also	  show	  high	  
valuation	  of	  the	  portable	  light,	  for	  a	  variety	  of	  reasons	  –	  they	  report	  dedicating	  this	  to	  their	  
children’s	  study	  but	  also	  to	  nighttime	  socialization	  which	  increases	  their	  quality	  of	  life.	  Customers’	  
previous	  sources	  of	  lighting	  is	  predominantly	  a	  mix	  of	  kerosene,	  candles,	  and	  low-‐quality	  battery-‐
powered	  torches,	  for	  which	  they	  would	  pay	  on	  average	  approximately	  $12	  dollars	  for	  a	  torch	  that	  
would	  last	  under	  6	  months	  (including	  batteries)	  and	  40-‐60	  cents	  per	  week	  on	  kerosene.	  Therefore,	  
the	  value	  proposition	  around	  long-‐term	  savings	  for	  the	  Pay-‐GO	  system	  remains	  strong.	  Moreover,	  
while	  other	  solar	  home	  systems	  do	  exist	  in	  the	  market,	  they	  are	  either	  of	  incredibly	  poor	  quality	  
(such	  as	  by	  ASE	  Solar)	  or	  unaffordable	  to	  most	  off-‐grid	  households	  (such	  as	  by	  Solar	  Now).	  As	  a	  
result,	  customers	  remain	  initially	  distrustful	  of	  solar	  products	  –	  which	  dealers	  and	  BAs	  have	  to	  
educate	  and	  earn	  trust	  against.	  	  

	  
On	  a	  recent	  field	  visit,3	  d.light	  met	  one	  happy	  customer	  named	  Martin.	  He	  uses	  the	  Pay-‐GO	  system	  
to	  light	  up	  his	  home	  of	  5	  rooms,	  which	  houses	  his	  10	  children	  and	  wife.	  His	  daily	  installments	  
payments	  are	  now	  20%	  lower	  than	  before,	  when	  he	  was	  spending	  about	  1700	  UGX	  a	  day	  on	  
kerosene.	  He	  had	  also	  found	  an	  innovative	  way	  of	  charging	  the	  system.	  He	  works	  in	  a	  market,	  so	  he	  
usually	  brings	  the	  base	  unit	  to	  the	  market	  in	  the	  morning	  and	  charges	  the	  battery	  pack	  from	  the	  
panel	  which	  is	  installed	  on	  his	  market	  kiosk.	  This	  way,	  he	  is	  able	  to	  charge	  cell	  phones	  for	  some	  
additional	  income	  and	  promote	  the	  product	  to	  his	  colleagues	  and	  customers.	  At	  night	  he	  takes	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  The	  Pay-‐GO	  system	  can	  accommodate	  up	  to	  2	  additional	  lights,	  which	  are	  sold	  separately.	  
3	  This	  visit	  actually	  took	  place	  in	  September,	  during	  DIV’s	  field	  visit.	  	  
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home	  the	  base	  unit	  and	  plugs	  it	  into	  the	  lights	  so	  that	  his	  family	  can	  enjoy	  the	  light	  all	  night.	  D.light	  
and	  M-‐KOPA	  have	  been	  fascinated	  to	  see	  how	  varied	  customers	  use	  the	  product,	  so	  that	  it	  fits	  their	  
lifestyle	  and	  family.	  	  
	  
The	  Ugandan	  government	  is	  also	  demonstrating	  strong	  support	  for	  the	  Pay-‐GO	  system.	  The	  
Commissioner	  of	  Energy	  Resources	  within	  the	  Ministry	  of	  Energy	  and	  Mineral	  Development	  has	  met	  
with	  M-‐KOPA	  and	  personally	  recommended	  several	  customers,	  as	  well	  as	  specifically	  demonstrating	  
the	  Pay-‐GO	  system	  during	  a	  press	  conference	  around	  the	  mid-‐September	  Energy	  Week.	  Footage	  of	  
this	  press	  event	  was	  shown	  on	  Ugandan	  television	  network	  NBS.	  M-‐KOPA	  was	  invited	  by	  the	  
Ministry	  to	  staff	  a	  booth	  at	  the	  Energy	  Week	  event	  in	  Kampala,	  attended	  by	  several	  thousand	  
participants	  (mix	  of	  general	  public,	  businesspeople,	  civil	  servants,	  etc).	  	  The	  State	  Minister	  reported	  
that	  the	  Pay-‐GO	  system	  was	  the	  best	  innovation	  he	  saw	  during	  the	  week.	  The	  Rural	  Electrification	  
Agency	  has	  shown	  interest	  in	  the	  project.	  
	  
The	  unit	  itself	  underwent	  some	  upgrades	  since	  the	  last	  report,	  with	  regards	  to	  the	  internal	  firmware.	  
Backend	  system	  management	  is	  now	  stronger,	  meaning	  remote	  communication	  with	  the	  systems	  is	  
improved.	  	  

	  
OTHER	  REPORTING	  

	  
I. Social	  impact	  estimates:	  Note	  that	  these	  calculations	  take	  into	  account	  the	  expected	  

benefits	  over	  the	  lifetime	  of	  the	  Pay-‐GO	  system,	  using	  a	  conservative	  5	  years.	  	  
	  

Indicator	   Calculation	   Cumulative	  
Total	  

Lives	  empowered4	   Units	  sold	  x	  household	  size	  (5)5	   1,250	  

School-‐aged	  children	  reached	   Lives	  empowered	  x	  %	  of	  school-‐aged	  children	  (36%)6	   313	  

USD	  saved	  on	  energy-‐related	  
expenses	  

Units	  sold	  x	  cost	  difference	  between	  Pay-‐GO	  system	  
and	  equivalent	  years’	  worth	  of	  kerosene	  expenditures	  
[average	  annual	  operating	  cost	  of	  kerosene	  lamp	  in	  
USD	  (55.607)	  x	  product	  lifetime	  in	  years	  (5)	  x	  LEDs	  (3)	  	  
–	  average	  retail	  price	  of	  Pay-‐GO	  in	  USD	  (210)]	  

$152,880	  	  
	  

Productive	  hours	  generated	   Units	  sold	  x	  additional	  hours	  of	  “productive”	  light	  
generated	  (.58)	  x	  days	  of	  usage	  (365)	  x	  product	  
lifetime	  in	  years	  	  (5)	  

223,563	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Same	  as	  “beneficiaries	  reached”	  
5	  Average	  household	  size	  in	  the	  developing	  world.	  See	  Bongaarts,	  John.	  "Household	  Size	  and	  Composition	  in	  the	  
Developing	  World."	  Population	  Council.	  No.	  144.	  2001.	  
6	  Percent	  of	  children	  ages	  5-‐18	  in	  Uganda.	  See	  UNICEF.	  “State	  of	  the	  World’s	  Children	  2012.”	  	  
7	  Average	  price	  across	  5	  target	  African	  markets,	  as	  evaluated	  in	  Lighting	  Africa.	  “The	  Off-‐Grid	  Lighting	  Market	  in	  
Sub-‐Saharan	  Africa:	  Market	  Research	  Synthesis	  Report.”	  Lighting	  Africa	  (IFC	  and	  the	  World	  Bank).	  February	  2011.	  "	  
8	  Pay-‐GO	  on	  high	  generates	  4	  hours	  of	  light	  per	  LED,	  versus	  3.5	  hours	  of	  average	  daily	  use	  for	  a	  kerosene	  lantern	  
per	  standard	  UNFCCC	  variables.	  (See	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.)	  This	  calculation	  
conservatively	  assumes	  only	  1	  out	  of	  3	  LED	  points	  used	  productively	  –	  ie	  for	  study,	  chores,	  income	  generation,	  etc.	  	  
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Tons	  of	  CO2	  equivalent	  
offset*	  

Units	  sold	  x	  default	  annual	  emissions	  factor	  of	  
kerosene	  lamp	  (.0929)	  x	  LEDs	  (3)	  x	  product	  lifetime	  (5)	  

338	  

kWh	  generated	  from	  
renewable	  source	  

Units	  sold	  x	  kWh	  produced	  by	  solar	  panel	  from	  full	  
day’s	  charge	  (14.610)	  x	  product	  lifetime	  in	  years	  (5)	  

17,885	  

	  
*This	  calculation	  assumes	  each	  LED	  replaces	  1	  kerosene	  lamp,	  which	  is	  consistent	  with	  both	  customer	  
feedback	  and	  the	  United	  Nations	  Framework	  Convention	  on	  Climate	  Change	  methodology.	  Therefore,	  a	  
single	  Pay-‐GO	  system	  will	  replace	  1.38	  tons	  of	  greenhouse	  gas	  emissions	  over	  an	  average	  product	  
lifetime.	  	  
There	  is	  no	  strong	  research	  on	  the	  emissions	  factor	  of	  candles,	  therefore	  it	  is	  difficult	  to	  make	  a	  
meaningful	  estimate	  against	  this	  previous	  lighting	  source.	  (If	  data	  becomes	  available,	  d.light	  will	  update	  
DIV	  accordingly.)	  Battery-‐powered	  torches	  do	  not	  have	  any	  emissions,	  therefore	  there	  is	  no	  offset	  when	  
replacing	  these	  products.	  Lastly,	  diesel	  generators	  are	  not	  common	  among	  off-‐grid	  populations	  in	  the	  
current	  market	  areas,	  so	  M-‐KOPA	  has	  not	  yet	  seen	  customers	  who	  were	  previously	  using	  generators.	  
	  
	  
	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  See	  standard	  UNFCCC	  variables	  in	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.	  	  	  
10	  Analysis	  by	  d.light	  Product	  Development	  team.	  	  
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Scaling Biochar: Environmental Mitigation and Monitoring Report

Andrew Crane-Droesch

15 September 2015

1 Introduction

Pursuant to the requirements of this project’s EMMR mitigation plan, this report presents the following:

• Narrative report on biochar soil amendment effect on crops

• Photographs depicting crop development

• Description of our project’s adherence to all Kenyan laws and regulations

2 Narrative Report

As of this writing, 76 biochar demonstration plots have been installed on the fields of randomly selected
farmers in our project areas. The purpose of these demonstration plots is to inform both the plot hosts, as
well as their neighbors, friends, and other social contacts, about the potential gains in crop yields resulting
from biochar use. At the end of the present quarter, our project will begin making biochar production
services available for sale; we expect to find that those farmers who have more social contacts with biochar
demonstration plots will be more likely to invest in the service.

The demonstration plots were installed ahead of planting for the short rains season. Most farmers planted
between the end of July and the end of August. Crops in the demonstration plots are therefore still small –
none have yet reached anthesis. Anecdotally, farmers report noting better germination performance in the
demonstration plots as compared to the zero-biochar control plots (which are located alongside). Farmers
have commonly also remarked that the plants in the demonstration plots are “doing well” or are “quite
green.” We are hopeful that this will lead to substantial harvest differentials at maturity, and ultimately to
investment by farmers in biochar production services.

3 Photographs depicting crop development

Implementation of demonstration plots (which consisted of producing biochar on portions of farmers fields
and applying it to their soil in planting rows) was completed at the end of August. Once complete, our
implementation team commenced monitoring visits to catalog crop development on the demonstration plots.
The pictures below provide contrasts between the treatment (biochar) and control (no biochar) portions of
the demonstration plots from 6 representative plots:

1



Figure 1: Demonstration plot example 1: Control (left), vs. biochar (right) applied to maize/bean intercrop.

Figure 2: Demonstration plot example 2: Control (left), vs. biochar (right) applied to maize.

Figure 3: Demonstration plot example 3: Control (left), vs. biochar (right) applied to beans.

2



Figure 4: Demonstration plot example 4: Control (left), vs. biochar (right) applied to maize.

Figure 5: Demonstration plot example 5: Control (left), vs. biochar (right) applied to maize.

Figure 6: Demonstration plot example 6: Control (left), vs. biochar (right) applied to maize.

3



4 Adherence to Kenyan Law

Charcoal production is regulated in Kenya. Biochar, while similar to charcoal, is not charcoal: Kenyan law
defines charcoal as “wood fuel product derived from carbonization of wood or other plant materials.” Due
to its friable and powdery structure, biochar cannot be used as a fuel, and thus is not under the jurisdiction
of charcoal-related statutes.

A guide to the relevant Kenyan statutes can be found at www.pisces.or.ke/sites/default/files/
The%20Kenya%20Charcoal%20Policy%20Handbook.pdf, and http://www.theredddesk.org/sites/
default/files/forest_charcoal_rules_2009.pdf. In general, charcoal-related statutes are promul-
gated from within the forestry sector, rather than the agricultural sector (within which our project is operat-
ing).

4

www.pisces.or.ke/sites/default/files/The%20Kenya%20Charcoal%20Policy%20Handbook.pdf
www.pisces.or.ke/sites/default/files/The%20Kenya%20Charcoal%20Policy%20Handbook.pdf
http://www.theredddesk.org/sites/default/files/forest_charcoal_rules_2009.pdf
http://www.theredddesk.org/sites/default/files/forest_charcoal_rules_2009.pdf
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Please	  accept	  the	  following	  as	  confirmation	  of	  d.light’s	  achievement	  of	  Milestone	  7,	  including	  
supplementary	  reporting	  information.	  
	  
MILESTONE	  7	  
	  

I. Milestone	  indicators:	  
	  

Indicator	   Definition	   Cumulative	  
Total1	  

#	  of	  outlets	  
activated	  

#	  of	  outlets	  and	  dealers	  (ie	  points	  of	  sale)	  equipped	  
by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  system	  and	  actively	  
doing	  so	  

99	  

#	  of	  brand	  
activators	  trained	  

#	  of	  salespeople	  (retail-‐based	  +	  field-‐based)	  
trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  
system	  

198	  

#	  of	  beneficiaries	  
reached	  

#	  of	  units	  sold	  x	  5	  (for	  average	  HH	  size)	   13,740	  

	  
II. Additional	  commentary:	  

In	  the	  3	  months	  since	  the	  last	  milestone	  report	  submission,	  over	  1,500	  additional	  Pay-‐GO	  home	  
systems	  have	  been	  purchased	   in	   the	  project	  area,	   for	  a	   total	  of	  2,739.	  This	   represents	  a	  50%	  
increase	  in	  from	  the	  previous	  quarter	  of	  sales	  and	  very	  healthy	  quarter-‐on-‐quarter	  growth.	  This	  
volume	  is	  roughly	  50%	  of	  the	  grant’s	  total	  target.	  Because	  sales	  and	  marketing	  has	  only	  really	  
scaled	  in	  the	  last	  3-‐4	  months,	  d.light	  is	  not	  concerned	  about	  reaching	  the	  5,250	  total	  within	  the	  
original	  timeline.	  	  

	  
These	  volumes	  were	  enabled	  by	  nearly	  75%	  increase	  in	  points	  of	  sale.	  	  The	  current	  sales	  force	  is	  
a	  mix	  of	  retail	  outlets	  with	  some	  type	  of	  brick	  and	  mortar	  structure	  and	  field-‐based	  dealers	  who	  
are	   mobile.	   Much	   of	   the	   recent	   scaling	   is	   from	   the	   addition	   of	   these	   field	   agents,	   who	   are	  
normally	   between	   the	   ages	   of	   18-‐30.	   They	   pick	   up	   the	   products	   from	   local	   warehouses	   as	  
needed	  and	  then	  target	  markets,	  villages,	  and	  houses	  for	  direct	  selling.	  They	  are	  incentivized	  in	  
the	  same	  way	  as	  retailers,	  in	  that	  they	  are	  paid	  on	  commission	  per	  unit	  sold	  and	  any	  sales	  over	  
20	  units	  per	  month	  will	  earn	  them	  additional	  incentives.	  	  

	  
Implementation	  partner	  M-‐KOPA	  has	  set	  high	  performance	  targets	  for	  these	  dealers,	   in	  order	  
to	  quickly	  gauge	  who	  will	  be	  effective	  sales	  agents.	  New	  hires	  must	  sell	  at	  least	  10	  units	  in	  the	  
first	  two	  weeks	  in	  order	  to	  be	  retained	  full-‐time.	  	  It	  is	  imperative	  for	  M-‐KOPA	  to	  continue	  to	  cull	  
their	   sales	   force	   to	   maximize	   sales	   because	   stock	   that	   is	   not	   active	   puts	   a	   working	   capital	  
constraint	   on	   their	   business.	   The	   combination	   of	   experienced	   retailers	   and	   ambitious	   field	  
agents	   has	   allowed	  M-‐KOPA	   to	   see	   high	   selling	   days	   of	   50	   units,	   which	   is	   significant	   for	   the	  
relatively	   small	   M-‐KOPA	   sales	   team.	   A	   few	   experienced	   retailers	   are	   achieving	   100	   units	   a	  
month.	  While	  these	  figures	  are	  not	  yet	  averages,	  M-‐KOPA	  is	  working	  to	  make	  this	  kind	  of	  high	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  All	  figures	  as	  of	  March	  1,	  2014.	  	  
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performance	  the	  rule	  instead	  of	  the	  exception.	  Overall,	  this	  caliber	  of	  growth	  is	  reflective	  of	  the	  
demand	  for	  the	  product	  and	  the	  quality	  of	  the	  point	  of	  purchase	  recruitment	  strategy.	  

	  
Customers	   continue	   to	  have	  very	  positive	  experiences	  with	   the	  product,	   and	  only	  about	  10%	  
have	   significant	   payment	   gaps	   (>	   2	   months).	   An	   estimated	   80%	   of	   Pay-‐GO	   customers	   are	  
thought	   to	   be	   bottom-‐of-‐the-‐pyramid,	   and	   so	   these	   payment	   gaps	   are	   generally	   reported	   as	  
attributable	  to	  cash	  flow	  issues—as	  opposed	  to	  dissatisfaction	  with	  the	  product.	  
	  
Impact	  evaluation	  plans	  remain	  the	  same	  as	  communicated	   in	   the	  previous	  milestone	  report.	  
The	  baseline	  evaluation	  is	  roughly	  60%	  of	  the	  way	  complete	  and	  generally	  on	  schedule,	  in	  spite	  
of	  the	  return	  of	  the	  rainy	  season,	  which	  has	  made	  travel	  more	  challenging	  for	  the	  enumerators.	  
The	  map	  below	  shows	  where	  surveys	  have	  taken	  place	  to	  date,	  as	  prepared	  by	   IDinsight.	  The	  
blue	   circles	   represent	   treatment	   households	   (customers)	   and	   the	   red	   circles	   are	   comparison	  
households.	  The	  baseline	  is	  expected	  to	  conclude	  early	  May	  and	  IDinsight	  will	  deliver	  a	  baseline	  
report	   to	   d.light	   in	  May	   as	  well.	   This	   information	  will	   be	   included	   in	   d.light’s	   next	  milestone	  
report.	  	  

	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	   	  

Figure	  1	  –Map	  of	  IDinsight	  survey	  instances	  
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ADDITIONAL	  REPORTING	  
	  

I. Social	  impact	  estimates:	  Note	  that	  these	  calculations	  take	  into	  account	  the	  expected	  
benefits	  over	  the	  lifetime	  of	  the	  Pay-‐GO	  system,	  using	  a	  conservative	  5	  years.	  	  

	  
Indicator	   Calculation	   Cumulative	  

Total	  
Lives	  empowered2	   Units	  sold	  x	  household	  size	  (5)3	   13,740	  

School-‐aged	  children	  reached	   Lives	  empowered	  x	  %	  of	  school-‐aged	  children	  (36%)4	   3,424	  

USD	  saved	  on	  energy-‐related	  
expenses	  

Units	  sold	  x	  cost	  difference	  between	  Pay-‐GO	  system	  
and	  equivalent	  years’	  worth	  of	  kerosene	  expenditures	  
[average	  annual	  operating	  cost	  of	  kerosene	  lamp	  in	  
USD	  (55.605)	  x	  product	  lifetime	  in	  years	  (5)	  x	  LEDs	  (3)	  	  
–	  average	  retail	  price	  of	  Pay-‐GO	  in	  USD	  (210)]	  

$1,674,953	  

Productive	  hours	  generated	   Units	  sold	  x	  additional	  hours	  of	  “productive”	  light	  
generated	  (.56)	  x	  days	  of	  usage	  (365)	  x	  product	  
lifetime	  in	  years	  	  (5)	  

	  2,449,351	  	  

Tons	  of	  CO2	  equivalent	  offset	   Units	  sold	  x	  default	  annual	  emissions	  factor	  of	  
kerosene	  lamp	  (.0927)	  x	  LEDs	  (3)	  x	  product	  lifetime	  (5)	  

3,704	  	  

kWh	  generated	  from	  
renewable	  source	  

Units	  sold	  x	  kWh	  produced	  by	  solar	  panel	  from	  full	  
day’s	  charge	  (14.68)	  x	  product	  lifetime	  in	  years	  (5)	  

195,948	  

	  
II. Total	  population	  with	  access	  to	  Pay-‐GO	  in	  targeted	  communities:	  1,500,0009	  

The	  Pay-‐GO	  solar	  home	  system	  is	  now	  available	  in	  the	  towns	  of	  Bugembe,	  Bugiri,	  Buikwe,	  Busia,	  
Buwenge,	  Chibale,	  Chimaka,	  Iganga,	  Jinja,	  Kakiri,	  Kalangala,	  Kaliro,	  Kampala,	  Kamuli,	  Kayunga,	  
Kibuku,	  Lugazi,	  Mafubira,	  Mayuge,	  Mbiko,	  Mukono,	  and	  Namyingo.	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Same	  as	  “beneficiaries	  reached”	  
3	  Average	  household	  size	  in	  the	  developing	  world.	  See	  Bongaarts,	  John.	  "Household	  Size	  and	  Composition	  in	  the	  
Developing	  World."	  Population	  Council.	  No.	  144.	  2001.	  
4	  Percent	  of	  children	  ages	  5-‐18	  in	  Uganda.	  See	  UNICEF.	  “State	  of	  the	  World’s	  Children	  2012.”	  	  
5	  Average	  price	  across	  5	  target	  African	  markets,	  as	  evaluated	  in	  Lighting	  Africa.	  “The	  Off-‐Grid	  Lighting	  Market	  in	  
Sub-‐Saharan	  Africa:	  Market	  Research	  Synthesis	  Report.”	  Lighting	  Africa	  (IFC	  and	  the	  World	  Bank).	  February	  2011.	  "	  
6	  Pay-‐GO	  on	  high	  generates	  4	  hours	  of	  light	  per	  LED,	  versus	  3.5	  hours	  of	  average	  daily	  use	  for	  a	  kerosene	  lantern	  
per	  standard	  UNFCCC	  variables.	  (See	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.)	  This	  calculation	  
conservatively	  assumes	  only	  1	  out	  of	  3	  LED	  points	  used	  productively	  –	  ie	  for	  study,	  chores,	  income	  generation,	  etc.	  	  
7	  See	  standard	  UNFCCC	  variables	  in	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.	  	  	  
8	  Analysis	  by	  d.light	  Product	  Development	  team.	  	  
9	  The	  population	  area	  around	  the	  99	  dealers	  is	  comprised	  of	  approximately	  2	  million	  people.	  Through	  radio	  
campaigns,	  it	  is	  expected	  that	  most	  of	  this	  population	  has	  learned	  about	  the	  Pay-‐GO	  products’	  availability	  in	  the	  
area.	  However,	  this	  figure	  is	  discounted	  by	  75%	  on	  the	  conservative	  assumption	  that	  only	  half	  of	  the	  population	  
could	  actually	  access	  the	  product.	  
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Please	  accept	  the	  following	  as	  confirmation	  of	  d.light’s	  achievement	  of	  Milestone	  8,	  including	  
supplementary	  reporting	  information.	  
	  
MILESTONE	  8	  
	  

I. Milestone	  indicators:	  
	  

Indicator	   Definition	   Cumulative	  
Total1	  

#	  of	  outlets	  
activated	  

#	  of	  outlets	  and	  dealers	  (ie	  points	  of	  sale)	  equipped	  
by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  system	  and	  actively	  
doing	  so	  

109	  

#	  of	  brand	  
activators	  trained	  

#	  of	  salespeople	  (retail-‐based	  +	  field-‐based)	  
trained/equipped	  by	  M-‐KOPA	  to	  sell	  the	  Pay-‐GO	  
system	  

236	  

#	  of	  beneficiaries	  
reached	  

#	  of	  units	  sold	  x	  5	  (for	  average	  HH	  size)	   21,945	  

	  
II. Additional	  commentary:	  

	  
Sales	  target	  update:	  	  
May	   2014	   constitutes	   the	   highest	   monthly	   sales	   rate	   to	   date,	   at	   665	   units	   total.	   Moreover,	  
consistent	   with	   previous	   quarters,	   the	   3-‐month	   rolling	   average	   of	   Pay-‐GO	   system	   sales	  
continues	  to	  climb.	  For	  February	  2014,	  the	  average	  was	  521	  units	  per	  month,	  for	  May	  2014	  the	  
average	  was	   547	  units	   per	  month.	  Accordingly,	   d.light	   expects	   to	   surpass	   the	   grant	   target	   of	  
5,250	  units	   sold	   sometime	  within	   the	   coming	  quarter	   (ending	  August	   2014),	  which	   is	   slightly	  
ahead	  of	  our	  original	  timeline	  of	  September	  2014.2	  
	  
Impact	  evaluation	  update:	  	  
The	  baseline	  survey	  was	  successfully	  executed	  during	  January-‐April	  2014.	  As	  planned,	  IDinsight	  
interviewed	   500	   d.light	   customer	   households	   (treatment	   group)	   and	   1,500	   non-‐customer	  
households	   (comparison	   group).	   d.light	   households	   and	   a	   sub-‐selection	   of	   500	   matched3	  	  
comparison	   households	  will	   again	   be	   surveyed	   approximately	   6-‐7	  months	   later	   at	   endline	   in	  
order	   to	   measure	   the	   changes	   that	   occurred	   over	   that	   period	   for	   both	   groups,	   and	   the	  
differences	   between	   the	   two	   groups.	   This	   difference	   constitutes	   the	   impact	   that	   can	   be	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  All	  figures	  as	  of	  May	  31,	  2014.	  	  
2	  Recent	  updates	  from	  the	  field	  indicate	  that	  we	  passed	  5,000	  units	  sold	  very	  end	  of	  June	  (past	  the	  reporting	  
timeline	  of	  this	  submission).	  
3	  Matching	  is	  a	  technique	  that	  allows	  researchers	  to	  draw	  a	  statistically	  valid	  comparison	  group	  by	  identifying	  
individuals	  not	  exposed	  to	  a	  particular	  program	  or	  product	  on	  the	  basis	  of	  similarities	  to	  those	  who	  are	  exposed	  to	  
the	  program	  or	  product.	  IDinsight	  is	  in	  the	  process	  of	  finalizing	  its	  matching	  strategy,	  in	  conjunction	  with	  its	  
technical	  advisors.	  
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attributed	  to	  ownership	  and	  usage	  of	  the	  d.light	  solar	  system	  on	  the	  households	  that	  purchased	  
the	  system.	  	  
	  
The	  comparison	  group	  in	  this	  survey	  is	  a	  random	  sample	  of	  households	  from	  villages	  near	  the	  
d.light	  households.	  The	  villages	   for	  the	  comparison	  households	  were	  selected	  by	  driving	  from	  
the	  d.light	  customer’s	  village	  toward	  the	  nearest	  urban	  center	  along	  the	  main	  road.	  One	  of	  the	  
next	  three	  villages	  along	  this	  road	  was	  selected	  for	  the	  comparison	  household.	  All	  households	  
in	  this	  village	  were	  listed	  with	  the	  help	  of	  a	  local	  council	  member,	  and	  then	  selected	  randomly.4	  
Enumerators	   visited	   each	   d.light	   household	   within	   four	   days	   of	   the	   purchase	   of	   the	   solar	  
system,	   plus	   three	   comparison	   households	   in	   neighboring	   villages	   the	   same	   day.	  	  
	  
Given	   that	   the	   baseline	   analysis5	  is	   intended	   to	   create	   a	   benchmark	   for	   both	   treatment	   and	  
comparison	  groups,	  the	  following	  findings	  are	  presented	  as	  a	  profile	  of	  the	  typical	  d.light	  Pay-‐
GO	  customer	  in	  this	  Uganda	  pilot.	  No	  conclusions	  on	  impact	  can	  be	  drawn	  from	  this	  data	  until	  
the	  endline	  analysis	  has	  been	  completed,	  following	  the	  survey	  in	  September-‐October	  2014.	  	  
	  
HOUSEHOLD	  CHARACTERISTICS	  
	  
Household	  Size	  
	  
d.light	  and	  comparison	  households	  both	  have	  an	  average	  of	  about	  6.3	  members.	  This	  difference	  
is	  not	  statistically	  significant	  (p=0.71).	  
	  

Table	  1:	  Mean	  Comparison	  for	  Household	  Size	  
Indicator	   d.light	  Customers	   Comparison	  Households	  
Mean	   6.3	   6.3	  
Median	   6	   6	  
Standard	  Deviation	   3.2	   3.0	  
For	  the	  purposes	  of	  this	  study,	  a	  household	  is	  defined	  as	  a	  group	  of	  people	  who	  live	  near	  
one	   another,	   acknowledge	   one	   person	   as	   head	   of	   the	   household,	   and	   have	   taken	   their	  
meals	   together	   for	   at	   least	   six	   of	   the	   past	   12	   months.	   Note	   that	   households	   are	   not	  
confined	  to	  one	  physical	  structure,	  as	  some	  households	  may	  live	  in	  compounds.6	  

	  
Education	  
	  
d.light	  household	  heads	  have	  higher	  education	  levels	  than	  comparison	  household	  heads,	  with	  
substantially	   fewer	  household	  heads	  having	  no	  education	  whatsoever.	  Forty	   three	  percent	  of	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 	  After	   preliminary	   comparison	   between	   d.light	   households	   and	   potential	   comparison	   households	   showed	  
similarities	  on	  most	  key	  variables	  except	  for	  roof	  type	  and	  cell	  phone	  ownership,	  inclusion	  criteria	  was	  revised	  to	  
require	  owning	  a	  cell	  phone	  and	  having	  a	  metal	  roof.	  
5	  Note:	  In	  this	  document	  we	  report	  statistically	  significant	  differences	  as	  those	  with	  a	  significance	  level	  below	  5%	  
and	  highly	  significant	  differences	  as	  those	  with	  a	  significance	  level	  below	  1%.	  
6	  Some	  households	  in	  the	  sample	  satisfied	  these	  criteria,	  but	  were	  relatively	  large	  (greater	  than	  30	  individuals).	  
These	  have	  been	  excluded	  from	  the	  graph.	  
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d.light	  household	  heads	  had	  more	  than	  a	  primary	  education	  compared	  to	  34%	  for	  comparison	  
households.	   Eight	   percent	   of	   d.light	   customer	   household	   heads	   and	   three	   percent	   of	  
comparison	   household	   heads	   had	   completed	   tertiary	   education.	   The	   difference	   between	  
average	  years	  of	  household	  head	  education	  is	  highly	  statistically	  significant	  (p<0.001).	  	  
	  

Table	  2:	  Household	  Head	  Education	  Levels	  
Education	  Level	   d.light	  Household	   Comparison	  Household	  
No	  Education	   6.0%	   11.4%	  
Primary	  Education	   50.6%	   55.0%	  
Secondary	  Education	   35.1%	   30.5%	  
Tertiary	  Education	   8.3%	   3.1%	  
Note	  that	  the	  difference	  in	  mean	  number	  of	  years	  of	  schooling	  is	  highly	  statistically	  significant,	  
with	  d.light	  household	  heads	  having	  more	  education,	  on	  average.	  	  

	  
Employment	  
	  
Household	  heads	  that	  purchased	  a	  d.light	  system	  tend	  to	  own	  their	  business,	  as	  Figure	  3	  shows:	  
48%	  were	  self-‐employed	  compared	  to	  29%	  of	  comparison	  household	  heads.	  The	  types	  of	  
businesses	  vary	  widely,	  from	  boda	  boda	  (motorcycle	  taxi)	  drivers	  (11%	  of	  business	  owners)	  to	  
wholesalers	  (10%)	  to	  small	  shop	  owners	  (13%)	  to	  the	  occasional	  witch	  doctor	  (1%).	  There	  are	  
statistically	  significant	  differences	  in	  the	  distribution	  of	  employment	  for	  d.light	  and	  comparison	  
households	  (p<0.001).	  
	  

Figure	  3:	  Household	  Head	  Employment	  
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Distance	  from	  urban	  center	  	  
	  
Comparison	  households	  were	  selected	  from	  the	  same	  geographic	  areas	  as	  d.light	  customers.	  As	  
a	  result,	  the	  self-‐reported	  distances	  from	  these	  households	  to	  the	  nearest	  urban	  centers	  are	  
similar:	  an	  average	  of	  34km	  for	  d.light	  households,	  and	  32	  km	  for	  the	  comparison	  group,	  as	  can	  
be	  seen	  in	  figure	  4	  and	  table	  3.	  This	  difference	  has	  a	  p-‐value	  of	  0.15,	  which	  is	  not	  statistically	  
significant.	  
	  
Table	  3:	  Distance	  from	  Household	  to	  Nearest	  Urban	  Center	  
Indicator	   d.light	  Household	   Comparison	  Household	  
Mean	   34	  km	   32	  km	  
Median	   30	  km	   28	  km	  
Std.	  Deviation	   25	  km	   26	  km	  
Distance	  to	  urban	  center	  is	  self-‐reported	  by	  the	  household.	  Distances	  for	  d.light	  and	  comparison	  
households	  are	  not	  statistically	  significantly	  different	  at	  the	  5%	  level.	  	  
	  
The	  households	  for	  the	  study	  were	  primarily	  drawn	  from	  the	  area	  between	  Mukono	  in	  the	  west	  
and	  Busia	  in	  the	  east.	  The	  majority	  of	  households	  interviewed	  were	  east	  of	  the	  Victoria	  Nile.	  
Map	  1	  shows	  the	  distribution	  of	  the	  households	  interviewed	  for	  this	  baseline	  survey.	  	  
	  
Map	  1:	  Location	  of	  household	  interviews	  
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Orange	  dots	  represent	  d.light	  customers	  and	  blue	  dots	  represent	  comparison	  households.	  Some	  
comparison	  households	  may	  be	  obscured	  due	  to	  close	  proximity.	  	  
	  
Household	  Building	  Materials	  
	  
Household	  building	  materials	  are	  often	  used	  as	  a	  proxy	  indicator	  for	  household	  wealth.	  This	  
section	  tabulates	  the	  different	  kinds	  of	  household	  building	  materials	  for	  each	  type	  of	  
respondent,	  which	  can	  be	  seen	  in	  Table	  5.	  The	  differences	  in	  roofing	  type	  between	  d.light	  and	  
comparison	  households	  is	  statistically	  significant	  (p=0.045),	  while	  the	  differences	  in	  exterior	  
wall	  and	  floor	  materials	  are	  highly	  statistically	  significant	  (p<0.001).7	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  A	  chi-‐square	  test	  for	  differences	  in	  distributions	  of	  categorical	  variables	  was	  used	  to	  test	  for	  differences	  in	  
building	  materials	  between	  d.light	  customer	  and	  comparison	  households.	  

	  
Table	  5:	  Type	  of	  Building	  Materials	  Used	  for	  Walls	  
Exterior	  Wall	  Material	   d.light	  Household	   Comparison	  Household	  
Mud	  and	  poles	  
	  

6%	   14%	  
Un-‐burnt	  bricks	  	   55%	   53%	  
Burnt	  bricks	   38%	   32%	  
Other	   1%	   0%	  

Roof	  Material	  
Thatch	   3%	   6%	  
Iron	  Sheets	   96%	   93%	  
Other	   1%	   1%	  

Floor	  Material	  
Earth	  or	  sand	   19%	   29%	  
Earth	  and	  dung	   22%	   35%	  
Cement	   57%	   35%	  
Other	   1%	   1%	  

“Un-‐burnt	  bricks”	  refers	  to	  clay	  blocks	  that	  have	  been	  dried	  in	  the	  sun,	  while	  burnt	  bricks	  
have	  been	  fired	  in	  a	  kiln-‐type	  structure.	  Note	  that	  iron	  sheets	  refer	  to	  corrugated	  metal	  laid	  
on	  top	  of	  the	  roof	  frame.	  Thatched	  roofs	  mean	  a	  roof	  constructed	  of	  bundles	  of	  dried	  grass.	  
Note	  that	  earth	  and	  sand	  refers	  to	  a	  natural	  floor	  without	  cement.	  Dung	  is	  sometimes	  as	  a	  
floor	  covering	  that	  repels	  insects.	  Other	  types	  of	  floor	  material	  include	  tiles,	  polished	  wood,	  
and	  bricks.	  Differences	  between	  roofing	  materials	  used	  is	  significant	  at	  the	  5%	  level	  
(p=0.045),	  while	  differences	  in	  exterior	  wall	  and	  floor	  materials	  are	  highly	  significant	  
(p<0.001).	  
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Progress	  out	  of	  Poverty	  Indicator	  
	  
The	  Progress	  out	  of	  Poverty	  Indicator	  is	  a	  10-‐question	  survey	  developed	  by	  the	  Grameen	  
Foundation	  that	  gauges	  the	  likelihood	  a	  household	  lives	  below	  certain	  poverty	  thresholds	  based	  
on	  asset	  ownership	  and	  other	  household	  characteristics.	  	  Table	  4	  shows	  the	  fraction	  of	  
households	  living	  under	  the	  World	  Bank’s	  $2.50	  USD	  (2005	  PPP)/day	  poverty	  line,	  which	  is	  
equivalent	  to	  a	  conservative	  “bottom	  of	  the	  pyramid”	  demarcation.8	  	  

Table	  4:	  Percentages	  of	  Households	  Under	  Various	  Poverty	  Lines	   	  

Poverty	  lines	  (per	  
person)	  

d.light	  
Household	  

Comparison	  
household	  

National	  
Household	  
Average9	  

World	  Bank	  $2.50	  
USD	  (2005	  PPP)/Day	  
Poverty	  Line	  	  

53%	   65%	   71%	  

Note	  that	  the	  differences	  between	  treatment	  and	  comparison	  households	  are	  highly	  statistically	  
significant	  (p<0.001	  in	  all	  cases).	  
	  
	  
ENERGY	  PROFILE	  
	  
Lighting	  Usage	  
	  
Households	  in	  rural	  Uganda	  use	  a	  variety	  of	  lighting	  sources	  in	  the	  evenings.	  These	  range	  from	  
small	  kerosene	  candles	  called	  tadoobas	  (see	  picture	  1),	  to	  larger	  hurricane-‐type	  kerosene	  
lanterns,	  to	  grid	  electricity,	  to	  other	  solar	  lighting	  products.	  Tadoobas	  provide	  the	  lowest	  
quality	  (in	  terms	  of	  brightness)	  of	  light	  among	  the	  popular	  lighting	  sources.	  The	  type	  of	  lighting	  
product	  a	  household	  uses	  has	  a	  significant	  bearing	  on	  its	  lighting	  expenditures.	  	  
	  
The	  most	  widely	  used	  lighting	  sources	  across	  both	  household	  groups	  are	  tadooba	  (kerosene	  
candle),	  battery-‐powered	  torches,	  and	  hurricane	  lanterns,	  in	  descending	  order.	  At	  the	  
household	  level,	  tadoobas	  and	  battery	  powered	  torches	  are	  used	  the	  most.	  	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8	  Note	  that	  some	  BOP	  demarcations	  are	  much	  higher.	  See	  for	  example:	  	  
Prahalad,	  C.K.	  and	  Stuart	  L.	  Hart.	  “The	  Fortune	  at	  the	  Bottom	  of	  the	  Pyramid.”	  strategy+business	  issue	  26,	  first	  
quarter	  2002.	  This	  paper	  places	  the	  demarcation	  as	  high	  as	  $1,500	  (2002	  PPP)/day	  per	  capita—roughly	  $4/day.	  	  
	  
Hammond,	  Allen,	  William	  J.	  Kramer,	  Julia	  Tran,	  Rob	  Katz,	  and	  Courtland	  Walker.	  “The	  Next	  4	  Billion:	  Market	  Size	  
and	  Business	  Strategy	  at	  the	  Base	  of	  the	  Pyramid.”	  World	  Resources	  Institute/International	  Finance	  Corporation.	  
2007.	  	  This	  report	  places	  the	  demarcation	  as	  high	  as	  $3,260	  USD	  (2005	  PPP)/day	  per	  capita–roughly	  $/day.	  
9	  Per	  Uganda	  Bureau	  of	  Statistics.	  (2010)	  Uganda	  National	  Household	  Survey	  2009/10,	  Socio-‐Economic	  Module,	  
Abridged	  Report,	  Kampala,	  http://www.ubos.org/UNHS0910/unhs200910.pdf.	  
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On	  an	  individual	  basis,	  d.light	  households	  use	  56	  minutes	  of	  light	  per	  household	  member	  per	  
night,	  while	  comparison	  households	  use	  an	  average	  of	  57	  minutes.10	  	  This	  difference	  is	  neither	  
statistically	  (p=0.62)	  nor	  practically	  significant.	  At	  the	  household	  level,	  the	  average	  for	  both	  
household	  groups	  was	  6.0	  hours	  of	  lighting	  per	  night	  total.	  This	  difference	  is	  not	  statistically	  
significant	  (p=0.62).	  	  
	  

Picture	  1:	  Lighting	  products	  in	  rural	  Uganda	  

	  
This	  photo	  shows	  a	  typical	  tadooba	  (center),	  or	  kerosene	  candle,	  welded	  together	  out	  of	  scrap	  metal	  
with	  a	  cloth	  wick,	  a	  larger	  hurricane-‐type	  kerosene	  lantern	  (left),	  and	  a	  typical	  LED	  lantern	  (right)	  used	  
in	  rural	  eastern	  Uganda.	  Note	  that	  the	  hurricane	  lantern,	  while	  burning	  kerosene	  like	  the	  tadooba,	  
consumes	  substantially	  more	  kerosene	  while	  also	  giving	  more	  light.	  Battery-‐driven	  lights	  tend	  to	  be	  
used	  for	  things	  such	  as	  lighting	  the	  way	  to	  the	  restroom	  during	  the	  evening,	  and	  not	  continual	  lighting.	  	  

	  

	  
Figure	  10	  shows	  what	  percentage	  of	  households	  are	  using	  different	  lighting	  sources.	  
	  
Figure	  10:	  Percent	  of	  households	  using	  a	  lighting	  source	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  This	  was	  calculated	  by	  taking	  the	  total	  amount	  of	  lighting	  used	  per	  household	  and	  dividing	  by	  the	  household	  size.	  



Milestone	  8	  Progress	  Report	  for	  Grant	  #	  AID-‐OAA-‐F-‐12-‐00012	  
Affordable	  Access	  to	  Energy	  for	  All:	  Innovative	  Financing	  for	  Solar	  Systems	  

Submitted	  by	  d.light	  design	  

	   8	  

	  

	  

	  
	  
Expenditure	  
	  
As	  with	  other	  indicators	  of	  wealth	  or	  income,	  d.light	  households	  have	  higher	  lighting	  
expenditures	  than	  comparison	  households,	  spending	  $0.13	  USD	  per	  day	  per	  household	  to	  $0.11	  
USD.	  The	  table	  below	  shows	  the	  amount	  of	  money	  that	  households	  report	  spending	  on	  fuel	  and	  
other	  sources,	  on	  average.	  This	  difference	  is	  statistically	  significant	  at	  the	  5%	  level	  (p=0.03).	  
	  

Table	  6:	  Average	  Daily	  Lighting	  Expenditure	  (USD)	  
Indicator	   d.light	  Households	   Comparison	  Households	  
Mean	  	   $0.13	  	   $0.11	  	  
Median	   $0.08	   $0.07	  	  
Std.	  Deviation	   $0.18	  	   $0.14	  
In	  calculating	  these	  figures,	  IDinsight	  measured	  the	  amount	  of	  paraffin	  
burned	  on	  an	  hourly	  basis	  in	  various	  tadooba	  and	  hurricane	  lanterns	  over	  a	  
two	  day	  period.	  The	  average	  cost	  of	  fuel	  for	  each	  of	  these	  lighting	  sources	  
was	  multiplied	  by	  the	  hours	  each	  household	  used	  one	  of	  these	  lighting	  
sources	  in	  order	  to	  arrive	  at	  an	  estimated	  cost	  per	  day.	  Kerosene	  
expenditure	  was	  estimated	  by	  combining	  tadooba	  and	  hurricane	  lantern	  
usage	  with	  estiamtes	  of	  the	  per-‐hour	  cost	  of	  using	  these	  lighting	  sources.	  	  
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Cell	  phones	  
	  
Figure	  12	  shows	  the	  number	  of	  cellular	  phones	  households	  own	  in	  both	  groups.	  d.light	  
households	  own	  significantly	  more	  phones	  (2.0	  per	  household)	  versus	  comparison	  households	  
(1.4	  per	  household).	  	  Seventy	  percent	  of	  all	  d.light	  customer	  households	  own	  two	  or	  more	  
phones,	  whereas	  only	  40%	  of	  comparison	  households	  own	  two	  or	  more	  phones.	  This	  difference	  
is	  highly	  statistically	  significant	  (p<0.001).	  	  
	  

Figure	  12:	  Cell	  Phone	  Ownership	  

	  
	  
d.light	  households	  spent	  an	  average	  of	  $0.38	  USD	  per	  week	  on	  cell	  phone	  charging,	  while	  
comparison	  households	  spent	  $0.29	  USD	  per	  week.	  Table	  7	  shows	  the	  average	  phone-‐charging	  
expenditure	  per	  week	  for	  d.light	  and	  comparison	  households.	  	  
	  

Table	  7:	  Weekly	  phone	  charging	  costs	  (USD)	  
Indicator	   d.light	  Household	   Comparison	  Household	  
Mean	   $0.38	   $0.29	  
Median	   $0.24	   $0.24	  
Standard	  Deviation	   $0.41	   $0.33	  
Weekly	  phone	  charging	  costs	  determined	  by	  asking	  the	  household	  how	  each	  phone	  it	  
owned	  is	  charged,	  how	  many	  times	  it	  has	  been	  charged	  in	  the	  previous	  seven	  days,	  and	  
how	  much	  it	  costs	  to	  charge	  each	  phone.	  This	  did	  not	  capture	  any	  form	  of	  quid	  pro	  quo	  
given	  to	  neighbors	  for	  using	  a	  solar	  charging	  station	  or	  something	  of	  the	  sort.	  	  
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The	   endline	   survey	   is	   expected	   to	   take	   place	   September	   -‐	   October	   2014.	   In	   the	   meantime,	  
d.light	  is	  refining	  the	  endline	  survey	  tool	  in	  collaboration	  with	  IDinsight.	  See	  Annex	  A	  for	  select	  
photos	  from	  the	  baseline.	  
	  

	  
ADDITIONAL	  REPORTING	  

	  
I. Social	  impact	  estimates:	  Note	  that	  these	  calculations	  take	  into	  account	  the	  expected	  

benefits	  over	  the	  lifetime	  of	  the	  Pay-‐GO	  system,	  using	  a	  conservative	  5	  years.	  	  
	  

Indicator	   Calculation	   Cumulative	  
Total	  

Lives	  empowered11	   Units	  sold	  x	  household	  size	  (5)12	   21,945	  

School-‐aged	  children	  reached	   Lives	  empowered	  x	  %	  of	  school-‐aged	  children	  (36%)13	   5,486	  

USD	  saved	  on	  energy-‐related	  
expenses	  

Units	  sold	  x	  cost	  difference	  between	  Pay-‐GO	  system	  
and	  equivalent	  years’	  worth	  of	  kerosene	  expenditures	  
[average	  annual	  operating	  cost	  of	  kerosene	  lamp	  in	  
USD	  (55.6014)	  x	  product	  lifetime	  in	  years	  (5)	  x	  LEDs	  (3)	  	  
–	  average	  retail	  price	  of	  Pay-‐GO	  in	  USD	  (210)]	  

	  $2,683,961	  	  

Productive	  hours	  generated	   Units	  sold	  x	  additional	  hours	  of	  “productive”	  light	  
generated	  (.515)	  x	  days	  of	  usage	  (365)	  x	  product	  
lifetime	  in	  years	  	  (5)	  

	  3,924,863	  	  

Tons	  of	  CO2	  equivalent	  offset	   Units	  sold	  x	  default	  annual	  emissions	  factor	  of	  
kerosene	  lamp	  (.09216)	  x	  LEDs	  (3)	  x	  product	  lifetime	  
(5)	  

	  5,936	  	  

kWh	  generated	  from	  
renewable	  source	  

Units	  sold	  x	  kWh	  produced	  by	  solar	  panel	  from	  full	  
day’s	  charge	  (14.617)	  x	  product	  lifetime	  in	  years	  (5)	   	  313,989	  	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11	  Same	  as	  “beneficiaries	  reached”	  
12	  Average	  household	  size	  in	  the	  developing	  world.	  See	  Bongaarts,	  John.	  "Household	  Size	  and	  Composition	  in	  the	  
Developing	  World."	  Population	  Council.	  No.	  144.	  2001.	  
13	  Percent	  of	  children	  ages	  5-‐18	  in	  Uganda.	  See	  UNICEF.	  “State	  of	  the	  World’s	  Children	  2012.”	  	  
14	  Average	  price	  across	  5	  target	  African	  markets,	  as	  evaluated	  in	  Lighting	  Africa.	  “The	  Off-‐Grid	  Lighting	  Market	  in	  
Sub-‐Saharan	  Africa:	  Market	  Research	  Synthesis	  Report.”	  Lighting	  Africa	  (IFC	  and	  the	  World	  Bank).	  February	  2011.	  "	  
15	  Pay-‐GO	  on	  high	  generates	  4	  hours	  of	  light	  per	  LED,	  versus	  3.5	  hours	  of	  average	  daily	  use	  for	  a	  kerosene	  lantern	  
per	  standard	  UNFCCC	  variables.	  (See	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.)	  This	  calculation	  
conservatively	  assumes	  only	  1	  out	  of	  3	  LED	  points	  used	  productively	  –	  ie	  for	  study,	  chores,	  income	  generation,	  etc.	  	  
16	  See	  standard	  UNFCCC	  variables	  in	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.	  	  	  
17	  Analysis	  by	  d.light	  Product	  Development	  team.	  	  
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II. Total	  population	  with	  access	  to	  Pay-‐GO	  in	  targeted	  communities:	  1,500,00018	  
The	  Pay-‐GO	  solar	  home	  system	  is	  available	  in	  the	  towns	  of	  Bugembe,	  Bugiri,	  Buikwe,	  Busia,	  
Buwenge,	  Chibale,	  Chimaka,	  Iganga,	  Jinja,	  Kakiri,	  Kalangala,	  Kaliro,	  Kampala,	  Kamuli,	  Kayunga,	  
Kibuku,	  Lugazi,	  Mafubira,	  Mayuge,	  Mbiko,	  Mukono,	  Mutai,	  and	  Namyingo.	  
	  
	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18	  The	  population	  area	  around	  the	  99	  dealers	  is	  comprised	  of	  approximately	  2	  million	  people.	  Through	  radio	  
campaigns,	  it	  is	  expected	  that	  most	  of	  this	  population	  has	  learned	  about	  the	  Pay-‐GO	  products’	  availability	  in	  the	  
area.	  However,	  this	  figure	  is	  discounted	  by	  75%	  on	  the	  conservative	  assumption	  that	  only	  half	  of	  the	  population	  
could	  actually	  access	  the	  product.	  
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Annex	  1:	  Baseline	  survey	  photos	  
	  

	  
A	  typical	  d.light	  customer	  household,	  with	  metal	  roof,	  4-‐5	  rooms,	  and	  kiln-‐fired	  bricks.	  Note	  the	  d.light	  
solar	  panel	  on	  top	  of	  the	  roof.	  
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An	  enumerator	  interviews	  the	  respondent	  about	  his	  feedback	  on	  the	  d.light	  unit	   	  
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An	  enumerator	  discussing	  the	  d.light	  unit	  with	  the	  customer.	  
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d.light	  submits	  the	  following	  as	  proof	  of	  achievement	  of	  Milestone	  9	  under	  FOG	  #	  AID-‐OAA-‐F-‐
12-‐00012.	  
	  

I. Milestone	  indicators:	  
	  
Milestone	  #	   4	   5	   6	   7	   8	   9/TOTAL*	  

Indicator	   (Cumulative	  totals,	  per	  previous	  reports)	  
#	  of	  outlets	  
activated	   6	   14	   57	   99	   109	   196	  

#	  of	  brand	  
activators	  
trained	  

10	   34	   138	   198	   236	   319	  

#	  of	  
beneficiaries	  
reached	  

60	   1,250	   5,925	   13,740	   21,945	   44,980	  

*	  As	  of	  September	  19,	  2014	  
	  
	  

II. Additional	  commentary:	  
	  
Per	  d.light’s	  FOG	  terms,	  the	  goals	  and	  objectives	  of	  this	  grant	  are	  as	  follows.	  	  
	  
Goal:	  d.light	  proposes	  to	  design	  and	  pilot	  Pay-‐GO,	  which	  combines	  two	  significant	  innovations	  
into	  one	  compelling	  offering:	  	  

1)	  the	  world’s	  first	  high-‐quality	  upgradeable	  solar	  power	  system;	  and	  
2)	  an	  integrated	  pay-‐as-‐you-‐go	  consumer	  financing	  technology.	  

	  
Objectives:	  	  

A)	  Design	  upgradeable	  and	  high	  quality	  solar	  system	  	  
B)	  Pilot	  marketing	  and	  sales	  model	  in	  Uganda	  
C)	  Sell	  5,250	  solar	  home	  systems	  by	  the	  end	  of	  Year	  2	  	  

	  
d.light	  has	  delivered	  against	  all	  3	  objectives,	  contributing	  to	  the	  achievement	  of	  our	  two	  goal	  
components.	  d.light’s	  Final	  Report	  will	  elaborate	  on	  our	  successes	  and	  challenges	  against	  each	  
of	  these.	  	  
	  
Regarding	  C)	   in	  particular,	  d.light	  Pay-‐GO	  sales	   in	  Uganda	  reached	  5,250	   in	   June	  2014;	  by	  the	  
grant	  close	  date	  of	  September	  19,	  2014,	  this	  sales	  volume	  reached	  8,996–representing	  a	  170%	  
achievement	   against	   grant	   target.	   The	   last	   3	   months	   of	   sales	   are	   a	   120%	   increase	   on	   the	  
previous;	  d.light	  is	  confident	  this	  sales	  growth	  will	  continue.	  	  	  
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d.light	  estimates	  that	  2	  million	  Ugandans	  now	  have	  access	  to	  this	  energy	  solution,	  through	  the	  
nearly	  200-‐strong	  points	  of	  sale.	  The	  Pay-‐GO	  solar	  home	  system	  is	  now	  available	  for	  purchase	  in	  
the	  towns	  of	  Bugembe,	  Bugiri,	  Buikwe,	  Busia,	  Buwenge,	  Chibale,	  Chimaka,	  Iganga,	  Jinja,	  Kakiri,	  
Kalangala,	  Kaliro,	  Kampala,	  Kamuli,	  Kayunga,	  Kibuku,	  Lugazi,	  Mafubira,	  Mayuge,	  Mbiko,	  
Mukono,	  Mutai,	  and	  Namyingo.	  
	  
The	  table	  below	  outlines	  the	  grant’s	  social	  impact	  estimates,	  through	  September	  19,	  2014.	  Note	  
that	  these	  calculations	  take	  into	  account	  the	  expected	  benefits	  over	  the	  lifetime	  of	  the	  Pay-‐GO	  
system,	  using	  a	  conservative	  5	  years.	  	  
	  

Indicator	   Calculation	   Cumulative	  
Total	  

Lives	  empowered1	   Units	  sold	  x	  household	  size	  (5)2	  
44,980	  

School-‐aged	  children	  
reached	  

Lives	  empowered	  x	  %	  of	  school-‐aged	  children	  
(36%)3	   11,245	  

USD	  saved	  on	  energy-‐
related	  expenses	  

Units	  sold	  x	  cost	  difference	  between	  Pay-‐GO	  
system	  and	  equivalent	  years’	  worth	  of	  kerosene	  
expenditures	  [average	  annual	  operating	  cost	  of	  
kerosene	  lamp	  in	  USD	  (55.604)	  x	  product	  lifetime	  
in	  years	  (5)	  x	  LEDs	  (3)	  	  –	  average	  retail	  price	  of	  
Pay-‐GO	  in	  USD	  (210)]	  

	  5,501,234	  	  

Productive	  hours	  
generated	  

Units	  sold	  x	  additional	  hours	  of	  “productive”	  light	  
generated	  (.55)	  x	  days	  of	  usage	  (365)	  x	  product	  
lifetime	  in	  years	  	  (5)	  

	  8,044,673	  	  

Tons	  of	  CO2	  equivalent	  
offset	  

Units	  sold	  x	  default	  annual	  emissions	  factor	  of	  
kerosene	  lamp	  (.0926)	  x	  LEDs	  (3)	  x	  product	  
lifetime	  (5)	  

	  12,166	  	  

kWh	  generated	  from	  
renewable	  source	  

Units	  sold	  x	  kWh	  produced	  by	  solar	  panel	  from	  
full	  day’s	  charge	  (14.67)	  x	  product	  lifetime	  in	  
years	  (5)	  

	  643,574	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Same	  as	  “beneficiaries	  reached”	  
2	  Average	  household	  size	  in	  the	  developing	  world.	  See	  Bongaarts,	  John.	  "Household	  Size	  and	  Composition	  in	  the	  
Developing	  World."	  Population	  Council.	  No.	  144.	  2001.	  
3	  Percent	  of	  children	  ages	  5-‐18	  in	  Uganda.	  See	  UNICEF.	  “State	  of	  the	  World’s	  Children	  2012.”	  	  
4	  Average	  price	  across	  5	  target	  African	  markets,	  as	  evaluated	  in	  Lighting	  Africa.	  “The	  Off-‐Grid	  Lighting	  Market	  in	  
Sub-‐Saharan	  Africa:	  Market	  Research	  Synthesis	  Report.”	  Lighting	  Africa	  (IFC	  and	  the	  World	  Bank).	  February	  2011.	  "	  
5	  Pay-‐GO	  on	  high	  generates	  4	  hours	  of	  light	  per	  LED,	  versus	  3.5	  hours	  of	  average	  daily	  use	  for	  a	  kerosene	  lantern	  
per	  standard	  UNFCCC	  variables.	  (See	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.)	  This	  calculation	  
conservatively	  assumes	  only	  1	  out	  of	  3	  LED	  points	  used	  productively	  –	  ie	  for	  study,	  chores,	  income	  generation,	  etc.	  	  
6	  See	  standard	  UNFCCC	  variables	  in	  CDM	  Executive	  Board,	  UNFCCC.	  Small-‐scale	  Methodology:	  Substituting	  fossil	  
fuel	  based	  lighting	  with	  LED/CFL	  lighting	  systems.	  III.AR./Version	  04.	  December	  2012.	  	  	  
7	  Analysis	  by	  d.light	  Product	  Development	  team.	  	  
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d.light’s	  Final	  Report	  will	  provide	  a	  more	  robust,	  multi-‐dimensional	  discussion	  of	  social	  impact	  
of	  the	  Pay-‐GO	  home	  system.	  The	  impact	  evaluation	  is	  currently	  75%	  of	  endline	  surveys	  
complete—and	  on	  schedule.	  	  
	  
d.light	  expects	  to	  submit	  the	  final	  FOG	  milestone	  of	  a	  comprehensive	  final	  report	  covering	  
Evidence	  for	  Impact,	  Pathways	  to	  Scale,	  Cost-‐effectiveness,	  and	  Dissemination	  &	  Outreach	  
Strategy	  on	  schedule	  (December	  19,	  2014).	  	  
	  

III. Environmental	  Mitigation	  and	  Monitoring	  Report	  
	  
The	  category	  of	  activity	  under	  consideration	  with	  respects	  to	  Environmental	  Mitigation	  and	  
Monitoring	  is	  battery	  disposal.	  With	  regards	  to	  DIV’s	  concerns	  about	  potential	  “water,	  soil,	  or	  
contamination	  of	  human	  environment	  from	  improper	  disposal,”	  the	  following	  mitigation	  
measures	  remain	  committed.	  
	  
Mitigation	  Measure	   Status	  
1.	  Proper	  training	  of	  consumers	  on	  use	  of	  solar	  
system	  and	  disposal	  of	  batteries.	  

All	  customers	  are	  educated	  on	  how	  to	  use	  the	  
home	  system,	  including	  how	  to	  replace	  
batteries	  through	  their	  local	  M-‐KOPA	  dealers,	  
who	  will	  dispose	  old	  batteries	  according	  to	  
Ugandan	  law.	  	  

2.	  Distributor	  replacement	  of	  consumer	  
batteries	  and	  appropriate	  disposal.	  

All	  customers	  are	  educated	  how	  to	  access	  
replacement	  batteries.	  Dealers	  will	  replace	  
batteries	  based	  on	  demand,	  and	  dispose	  of	  old	  
batteries	  in	  accordance	  with	  Ugandan	  law.	  
However,	  the	  proprietary	  lithium	  ion	  battery	  
technology	  d.light	  has	  developed	  means	  
batteries	  will	  last	  at	  least	  5	  years.	  Therefore,	  
batteries	  are	  not	  yet	  being	  disposed	  and	  so	  
this	  measure	  is	  not	  yet	  active.	  Any	  units	  
returned	  due	  to	  malfunction	  will	  be	  returned	  
to	  d.light,	  who	  will	  test	  and	  fix	  or	  dispose	  of	  
the	  product	  accordingly.	  	  

3.	  Adherence	  to	  disposal	  of	  batteries	  and	  solar	  
units	  in	  accordance	  with	  local	  law.	  

See	  above.	  	  

	  
	  

IV. Financial	  Summary	  
	  
As	  of	  September	  19,	  2014,	  the	  full	  grant	  amount	  has	  been	  spent	  on	  the	  Uganda	  Pay-‐GO	  launch,	  
including	  d.light’s	  committed	  contribution.	  d.light	  in	  fact	  spent	  $3,193	  more	  than	  originally	  
planned	  on	  the	  launch.	  See	  table	  below	  for	  more	  detail.	  
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USAID/DIV	  BvA	  to	  September	  19th,	  2014	  

Funder	   Line	  Item	   Budget	  
Actual	  

(to	  Sept	  19)	  
Budget	  

Remaining	  

USAID	  

Personnel	   	  178,770	  	   	  178,770	  	   	  -‐	  	  	  	  
Travel	   	  54,900	  	   	  6,334	  	   	  48,566	  	  
Other	   	  220,919	  	   	  269,485	  	   	  (48,566)	  
Contractual	   	  565,537	  	   	  565,537	  	   	  -‐	  	  	  	  

USAID	  TOTAL	   	  1,020,126	  	   	  1,020,126	  	   	  0	  	  

d.light	  

Personnel	   	  955,345	  	   	  722,474	  	   	  232,871	  	  
Travel	   	  10,000	  	   	  -‐	  	  	  	   	  10,000	  	  
Other	   	  15,000	  	   	  168,481	  	   	  (153,481)	  
Contractual	   	  -‐	  	  	  	   	  92,582	  	   	  (92,582)	  

	  D.LIGHT	  TOTAL	   	  980,345	  	   	  983,538	  	   	  (3,193)	  
PROJECT	  TOTAL	   	  2,000,471	  	   	  2,003,664	  	   	  (3,193)	  
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1. Executive	  Summary	  
	  
Globally,	  over	  a	  billion	  people	   lack	  access	   to	  electricity	  and	  an	  estimated	  billion	  more	  receive	  
only	   intermittent	   service.	  While	   grid	  extension	  may	  make	   sense	   for	  densely	  populated	  urban	  
areas,	  85%1	  of	  the	  world’s	  unelectrified	  are	  in	  rural	  locations	  where	  transmission	  losses	  would	  
outweigh	   the	   benefits	   of	   building	   out	   the	   grid.	   The	   solar	   energy	   company	   d.light2	  seeks	   to	  
transform	  the	  way	  the	  world	  thinks	  about	  achieving	  universal	  energy	  access	  and	  is	  committed	  
to	   proving	   that	   renewable,	   decentralized,	   and	   democratized	   power	   solutions	   are	   the	   most	  
modern	  and	  practical	  way	  to	  deliver	  universal	  energy	  access.	  	  
	  
Through	   the	   support	   of	   the	   United	   States	   Agency	   for	   International	   Development’s	   	   (USAID)	  
Development	   Innovation	  Ventures	   (DIV)	   facility,3	  d.light	  executed	  a	  go-‐to-‐market	  pilot	   for	   the	  
world’s	  most	   affordable,	   high-‐quality,	   off-‐the-‐shelf	   but	   upgradeable	   solar	   energy	   solution	   on	  
the	  market	  to	  date	  (Uganda,	  2013-‐2014).	  The	  launch	  of	  the	  innovative	  D20g	  solar	  home	  system	  
constitutes	  an	  important	  proof-‐point	  in	  the	  step-‐change	  transformation	  that	  must	  take	  place	  in	  
terms	   of	   how	   the	   international	   business	   and	   policy	   community	   thinks	   of	   energy	   access	  
solutions:	   renewable	   solar	   energy	   technology	   can	   be	   harnessed	   for	   bottom-‐of-‐the-‐pyramid	  
household	   lighting	  and	  small	  appliance	  power	  needs,	  where	  consumers	  are	   in	  control	  of	  how	  
much	  power	  they	  purchase	  through	  flexible	  payment	  platforms	  appropriate	  for	  bottom-‐of-‐the-‐
pyramid	  (BOP)	  cash	  flows.	  	  
	  
d.light	  leveraged	  three	  primary	  innovations	  in	  consumer-‐level	  solar	  power	  for	  the	  D20g:	  	  

• A	   commitment	   to	   minimizing	   complexity	   for	   the	   retailer	   and	   customer,	   thereby	  
eliminating	  the	  need	  for	  in-‐field	  technical	  support;	  	  

• Building	  in	  the	  option	  for	  flexibility	  and	  upgradeable	  power	  needs;	  and	  	  
• Integrated	   pay-‐as-‐you-‐go	   technology	   in	   order	   to	   offer	   a	   solution	   that	   can	   be	   paid	   for	  

over	   time	   on	   a	   frequency	   and	   scale	   that	   matches	   the	   cash	   flow	   of	   most	   developing	  
world	  households.	  

	  
The	  value	  proposition	  of	   the	  D20g	  was	   fully	   realized	  through	  the	  go-‐to-‐market	  pilot.	  By	  grant	  
close,4	  a	  total	  of	  8,996	  units	  were	  sold,	  exceeding	  d.light’s	  grant	  target	  of	  5,250	  by	  170%.	  The	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Ibid.	  
2	  d.light	  is	  a	  global	  solar	  energy	  company	  delivering	  affordable	  solar-‐powered	  solutions	  designed	  for	  the	  two	  billion	  
people	   in	   the	   developing	   world	   without	   access	   to	   reliable	   energy.	   d.light	   provides	   distributed	   solar	   energy	  
solutions	  for	  households	  and	  small	  businesses	  that	  are	  transforming	  the	  way	  people	  all	  over	  the	  world	  use	  and	  pay	  
for	  energy.	  Through	  10	   field	  offices	  and	   four	  hubs	   in	  Africa,	  China,	  South	  Asia	  and	  the	  United	  States,	  d.light	  has	  
sold	  over	  eight	  million	  solar	  light	  and	  power	  products	  in	  62	  countries,	  improving	  the	  lives	  of	  more	  than	  40	  million	  
people.	   d.light	   is	   dedicated	   to	   providing	   the	   most	   reliable,	   affordable	   and	   accessible	   solar	   lighting	   and	   power	  
systems	  for	  the	  developing	  world	  and	  reaching	  100	  million	  people	  by	  2020.	  
3	  In	   2012,	   d.light	   received	   a	   $1M	   grant	   Stage	   2	   grant	   from	   DIV,	   an	   open	   competition	   supporting	   breakthrough	  
solutions	   to	   the	   world's	   most	   intractable	   development	   challenges—interventions	   that	   could	   change	  millions	   of	  
lives	  at	  a	  fraction	  of	  the	  usual	  cost.	  More	  information	  on	  USAID/DIV	  is	  available	  at	  www.usaid.gov/div.	  	  
4	  September	  19,	  2014	  
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D20g	   delivers	   on	   each	   of	   the	   pillars	   of	   DIV’s	  model,	   as	   outlined	   below	   and	   covered	   in	  more	  
detail	  in	  the	  body	  of	  this	  report.	  	  
	  

• Evidence	   of	   impact:	   As	   demonstrated	   through	   a	   rigorous	   quasi-‐experimental	   impact	  
evaluation,	  the	  D20g	  generates	  positive	  social	   impact	  on	  overall	  customer	  satisfaction,	  
lighting	  usage,	  energy	  expenditure	  and	  other	  socioeconomic	  outcomes,	  and	  health	  and	  
personal	  safety.	  

• Cost-‐effectiveness:	  Market-‐based	  distribution	  of	   the	  d.light	  D20g	  can	   reach	  20	  million	  
households	  (approximately	  100	  million	  people)	   in	  10	  years,	  at	  a	  per	  household	  cost	  of	  
$170	   to	   the	   consumer	   and	   $113	   to	   public	   stakeholders	   like	   USAID,	   for	   4+	   years	   of	  
service.	  No	  other	  scalable	  solution	   is	  available	  at	  a	  similarly	   low	  cost,	  and	  with	  equally	  
positive	  benefits.	  	  

• Pathways	  to	  scale:	  Based	  on	  this	  degree	  of	  success,	  d.light	  is	  confident	  that	  our	  D-‐series	  
low-‐power	   home	   systems	   will	   require	   an	   initial	   period	   of	   hybrid	   scaling	   to	   enable	  
accelerated	   market	   development	   and	   significant	   up-‐front	   outlays	   for	   consumer	  
financing,	   but	   will	   ultimately	   scale	   commercially	   through	   private	   investment	   and	  
revenue	  generation.	  	  
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2. Overview	  of	  the	  innovation	  
	  
Globally,	  over	  a	  billion	  people	  lack	  access	  to	  electricity	  and	  an	  estimated	  another	  billion	  receive	  
only	   intermittent	   service.	   The	   International	   Energy	   Agency	   estimates	   it	   will	   cost	   $33	   billion	  
dollars	   a	   year	   to	   achieve	   universal	   energy	   access	   by	   20355—nearly	   $700	   billion	   in	   total—
through	  electrical	  grid	  extension.	  However,	  this	  figure	  does	  not	  begin	  to	  address	  the	  supply	  and	  
service	   improvements	   that	   would	   be	   required	   to	   ensure	   these	   over	   two	   billon	   people	   have	  
regular	  and	  reliable	  access	  to	  affordable	  energy	  services.	  Moreover,	  the	  budget	  for	  this	  massive	  
level	  of	  infrastructure	  development	  does	  not	  currently	  exist	  within	  multilateral	  institutions	  and	  
developing	  world	  governments.	  
	  
d.light	   seeks	   to	   transform	   the	  way	   the	  world	   thinks	   about	   achieving	  universal	   energy	   access.	  
While	  grid	  extension	  may	  make	  sense	  for	  densely	  populated	  urban	  areas,	  85%6	  of	  the	  world’s	  
un-‐electrified	  are	   in	   rural	   locations	  where	   the	   substantial	   costs	  and	   transmission	   losses	  often	  
make	   it	   impractical	   to	   build	   out	   the	   grid,	   particularly	   in	   the	   developing	   world.	   Renewable,	  
decentralized,	  and	  democratized	  power	  solutions	  are	  an	  economical,	  timely	  and	  practical	  way	  
to	   deliver	   universal	   energy	   access.	   Through	   this	   kind	   of	   approach,	   d.light	   estimates	   that	  
universal	  energy	  access	  could	  be	  achieved	  at	  a	  tenth	  of	  the	  cost	  and	  in	  nearly	  half	  the	  time	  as	  
the	  IEA’s	  proposal.	  	  
	  
The	   launch	  of	  d.light’s	   innovative	  D20g	  solar	  home	  system	   is	  an	   important	  proof-‐point	   in	   this	  
transformation:	   that	   renewable	  solar	  energy	   technology	  can	  be	  harnessed	   for	  bottom-‐of-‐the-‐
pyramid	  household	  lighting	  and	  small	  appliance	  power	  needs,	  where	  consumers	  are	  in	  control	  
of	  how	  much	  power	  they	  purchase	  through	  flexible	  payment	  platforms	  appropriate	  for	  bottom-‐
of-‐the-‐pyramid	  (BOP)	  cash	  flows.	  	  As	  such,	  the	  d.light	  D20g	  home	  system	  constitutes	  a	  unique	  
value	   proposition	   for	   energy	   poor	   consumers	   in	   the	   developing	   world:	   a	   market	   leading	  
affordable,	   reliable,	   off-‐the-‐shelf,	   upgradeable	   energy	   service	   with	   a	   bona	   fide	   quality	  
guarantee.	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5	  Energy	   Poverty:	  How	   to	  Make	  Modern	   Energy	  Access	  Universal?	   (International	   Energy	  Agency,	  United	  Nations	  
Development	  Programme,	  United	  Nations	  Industrial	  Development	  Organization,	  2010):	  17.	  
6	  Ibid.	  
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Pictures	  1	  &	  2:	  Typical	  low-‐quality	  lighting	  products	  in	  rural	  Uganda	  

	  
These	   photos	   were	   taken	   during	   the	   impact	   evaluation	   survey	   and	   depict	   the	   mix	   of	   typical	  
baseline	  lighting	  sources	  of	  households	   in	  the	  D20g	  go-‐to-‐market	  pilot	  area.	  From	  left	  to	  right,	  
the	   photo	   above	   shows	   a	   “paraffin	   lantern”	   (large,	   hurricane-‐type	   kerosene	   lantern),	   a	  
“tadooba”	  (effectively	  a	  kerosene	  candle,	  welded	  together	  out	  of	  scrap	  metal	  with	  a	  cloth	  wick),	  
and	  a	  	  battery-‐driven	  LED	  lantern.	  The	  photo	  below	  shows	  a	  variety	  of	  battery-‐driven	  flashlights.	  
LED	  lanterns	  and	  flashlights	  are	  referred	  to	  as	  “torches”	  in	  eastern	  Uganda.	  These	  battery-‐driven	  
lights	   tend	   to	  be	  used	   for	   things	  such	  as	   lighting	   the	  way	   to	   the	   restroom	  during	   the	  evening,	  
and	  not	  continual	  lighting.	  	  
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2.1. D20g	  product	  development	  
2.1.1. Summary	  of	  unique	  value	  proposition	  	  

	  
While	  there	  were	  similar	  offerings	  on	  the	  market	  when	  the	  d.light	  D20g	  system	  was	  launched,	  
these	   other	   solar	   home	   systems	   were	   extremely	   complicated	   in	   terms	   of	   the	   technical	  
information	  a	  retailer	  needed	  to	  possess	  and	  the	  decisions	  a	  customer	  needed	  to	  make,	  as	  the	  
solar	  panel,	  battery,	  LED	  lights,	  and	  other	  accessories	  all	  had	  to	  be	  purchased	  separately.	  These	  
systems	  also	  required	  installation	  by	  a	  trained	  technician	  and	  ongoing	  service	  and	  maintenance.	  
Moreover,	  they	  required	  substantial	  upfront	  costs	  as	  consumer	  financing	  mechanisms	  were	  still	  
quite	  limited	  in	  terms	  of	  flexibility	  and	  ease	  of	  use.	  	  In	  some	  cases,	  the	  battery	  replacement	  is	  
required	  as	  regularly	  as	  every	  6-‐12	  months,	  meaning	  customers	  faced	  significant	  recurring	  costs	  
in	   addition	   to	   the	   substantial	   upfront	   cost	   of	   purchasing	   the	   system.	   This	   technically	   and	  
resource	  intensive	  process	  significantly	  limited	  the	  adoption	  of	  solar	  home	  systems.	  	  
	  
d.light	  sought	  to	  address	  this	  adoption	  limitation	  gap	  through	  three	  primary	  innovations:	  	  
	  
Innovation	   #1:	   d.light	   committed	   to	   minimizing	   complexity	   for	   the	   retailer	   and	   customer,	  
thereby	  eliminating	  the	  need	  for	  in-‐field	  technical	  support.	  	  

• Pre-‐customized	  offering:	  As	  a	  result	  of	  extensive	  consumer	  research	  by	  d.light’s	  product	  
development	  team,	  the	  D20g	  product	  was	  optimized	  for	  foundational	  consumer	  needs.	  
The	  “base	  unit”	   includes	  2	  fixed	  LEDs,	  a	  portable	   lantern,	  plus	  the	  optimal	  battery	  and	  
solar	  panel	  that	  would	  provide	  enough	  power	  for	  high	  quality	   lighting	  and	  also	  charge	  
mobile	  phones	  and	  radios.	  This	  eliminated	  the	  need	  for	  a	  retailer	  or	  customer	  to	  make	  
technical	  decisions	  about	  how	  much	  energy	  could	  be	  generated	  and	  stored	  and	  how	  to	  
optimally	  configure	  the	  system.	  	  	  

• Plug-‐and-‐play:	   The	   D20g	   product	   is	   designed	   for	   self-‐installation	   and	   so	   the	   set-‐up	   is	  
straightforward	  and	  easy	  to	  follow	  from	  the	  basic	  instruction	  pamphlet	  included	  in	  the	  
box.	  Customers	  can	  take	  the	  product	  home,	  self-‐install	  and	  immediately	  begin	  using	  the	  
system.	  	  

• Maintenance	   free,	   long-‐lasting:	   The	   battery	   and	   component	   parts	   of	   the	   system	   are	  
designed	   for	   maximum,	   long-‐term	   reliability.	   The	   D20g	   is	   designed	   to	   last	   at	   least	   4	  
years,	   and	  d.light’s	   Free	  Replacement	  Warranty	   policy	   commits	   retailers	   to	   honor	   the	  
warranty	  for	  two	  years	  from	  the	  purchase	  based	  on	  the	  date	  engraved	  on	  the	  product	  
itself.	  	  A	  customer	  does	  not	  need	  to	  return	  to	  the	  same	  retailer	  to	  fulfill	  their	  warranty	  
and	  is	  not	  required	  to	  show	  proof	  of	  payment.	  	  

	  
Innovation	  #2:	  d.light	  built	  in	  the	  option	  for	  flexibility	  and	  upgradeable	  power	  needs.	  	  
The	  decision	  to	  offer	  two	  fixed	  LEDs	  and	  one	  portable	  lantern	  in	  the	  base	  unit	   in	  the	  box	  was	  
based	  on	  research	  indicating	  that	  this	  combination	  would	  best	  serve	  a	  household’s	  needs	  for	  a	  
fixed	   light	   in	  a	  main	  sitting	  room	  and	  one	  other	  priority	  room.	   In	  addition,	  a	  portable	   lantern	  
can	  serve	  as	  a	  light	  that	  can	  be	  moved	  around	  between	  remaining,	  lower-‐use	  rooms	  as	  well	  as	  
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carried	  outside	  for	  evening	  activities	  like	  checking	  on	  livestock	  or	  latrine	  visits.	  Also,	  the	  battery	  
pack	  offers	  two	  extra	  ports	  in	  the	  event	  that	  the	  consumer	  wishes	  to	  add	  more	  LEDs.	  The	  D20g	  
retailers	   sell	   additional	   LEDs	   separately	   as	   accessories,	   for	   upgradeable	   energy	   access	   that	  
meets	  consumers	  growing	  energy	  needs.	  	  
	  
The	  fixed	  LED	  bulbs	  can	  be	  hung	  from	  the	  wall	  or	  ceiling,	  and	  each	  bulb	  comes	  with	  its	  own	  wall	  
switch	   that	   provides	   both	   low	   and	   high	   settings.	   This	   ability	   to	   mimic	   a	   grid-‐based	   power	  
experience	  provides	  the	  customer	  with	  a	  highly	  aspirational	  standard	  of	  living.	  	  
	  
Innovation	   #3:	   d.light	   integrated	   pay-‐as-‐you-‐go	   technology	   to	   offer	   a	   solution	   that	   can	   be	  
paid	  for	  over	  time	  on	  a	  frequency	  and	  scale	  that	  matches	  the	  cash	  flow	  of	  most	  developing	  
world	  households.	  	  
	  
Without	  financing,	  the	  D20g	  system	  retails	  for	  roughly	  $185	  USD.	  Because	  this	  upfront	  cost	   is	  
often	   too	   large	   of	   an	   investment	   for	   bottom-‐of-‐the-‐pyramid	   households	   in	   the	   developing	  
world,	  d.light	  worked	  with	  third	  parties	  to	  embed	  a	  GSM7-‐enabled	  technology	  that	  would	  allow	  
for	   an	   installment-‐based	   payment	   system,	  making	   the	   system	   affordable	   to	   a	  much	   broader	  
population	  of	  households.	  The	  GSM	  technology	  enables	  two-‐way	  communication	  between	  the	  
D20g	  product	   and	   a	   sophisticated	  backend	   system.	   This	   ability	   to	   communicate	  between	   the	  
product	  and	  the	  backend	  system	  allows	  the	  customer	  to	  send	  a	  mobile	  money	  transfer	  to	  the	  
backend,	  which	  then	  tells	  the	  product	  the	  duration	  of	  usage	  it	  can	  allow	  before	  locking—until	  
further	  credit	   is	  purchased	  through	  additional	  mobile	  money	  payments.	   In	  other	  words,	  after	  
the	  customer	  makes	  the	  required	  down	  payment	  for	  the	  product,	  they	  must	  continue	  to	  make	  
payments	  if	  they	  wish	  to	  use	  the	  product.	  If	  no	  payment	  is	  made,	  the	  product	  remains	  locked	  
until	  a	  payment	   is	  made.	   	  By	   integrating	  a	  GSM	  technology	  to	  allow	  communication	  between	  
the	  product	  and	  back	  end	  system,	  a	  technology-‐based	  solution	  is	  used	  to	  create	  an	  assurance	  of	  
payment	  that	  is	  far	  more	  cost-‐effective	  than	  human	  monitoring	  and	  collection.	  In	  addition	  to	  a	  
“control	  panel”	   that	   indicates	  how	  much	  credit	   is	   left,	   customers	  are	  also	  prompted	   to	  make	  
repayments	  through	  live	  customer	  support	  calls.8	  	  
	  
The	   value	   of	   the	   payments—both	   down	  payment	   and	   future	   increments—can	   be	   tailored	   to	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7	  GSM	  stands	  for	  “Global	  System	  for	  Mobile	  communications”	  and	   is	  the	  cellular	  technology	  that	  transmits	  voice	  
and	  data	  for	  mobile	  phones.	  
8	  After	   3	   days	  of	   non-‐payment,	   customer	   service	   staff	   follow-‐up	   via	   phone	  with	   customers	   to	   inquire	   about	   the	  
cause	   and	   encourage	   them	   to	   make	   a	   payment.	   If	   the	   customer	   has	   not	   yet	   paid	   after	   another	   7	   days,	   the	  
customer	  service	  staff	  makes	  another	  call.	  If	  at	  that	  time	  the	  customer	  still	  does	  not	  pay,	  the	  system	  is	  locked	  and	  
the	   customer	   is	   required	   to	   pay	   a	   reactivation	   fee	   (14,000	  UGX	   /	   ~	   5	  USD)	   in	   order	   to	   unlock	   the	   system.	   This	  
payment	  still	  contributes	  to	  your	  installments	  to	  the	  ownership	  of	  the	  product.	  However,	  the	  unit	  will	  stay	  blocked	  
until	  you	  pay	  the	  fee.	  Generally,	  the	  vast	  majority	  of	  customers	  pay	  after	  the	  first	  payment	  reminder	  call.	  	  
If	   the	  customer	   is	  still	  not	  able	  to	  pay,	  then	  they	  are	  given	  an	  option	  to	  return	  the	  system	  to	  the	  dealer	  and	  get	  
back	  some	  of	  the	  deposit,	  as	  if	  they	  were	  renting	  the	  unit	  and	  therefore,	  only	  invested	  in	  the	  days	  that	  they	  were	  
using	  it.	  If	  the	  product	  is	  faulty,	  then	  they	  will	  only	  be	  able	  to	  receive	  a	  refund	  for	  the	  value	  of	  the	  deposit	  of	  what	  
they	  are	  able	  to	  return.	  	  
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local	  contexts.	  In	  Uganda,	  the	  down	  payment	  was	  fixed	  at	  roughly	  the	  same	  retail	  price	  as	  our	  
largest	  portable	  lighting-‐and-‐mobile-‐charging	  lantern–of	  which	  more	  than	  1.5	  million	  units	  have	  
been	  purchased	  globally—at	  75,000	  UGX/~$26	  USD.	  The	  minimum	   increment	   for	   subsequent	  
daily	  usage	  was	  1500	  UGX/	  $0.60	  USD.	  The	  targeted	  payment	  period	  is	  thus	  1	  year,	  after	  which	  
the	  customer	  has	  full	  ownership	  of	  the	  fully	  unlocked	  product.	  	  
	  
Moreover,	  the	  D20g’s	  repayment	  system	  is	  tamper-‐proof:	  if	  a	  product	  is	  “hacked”	  in	  an	  attempt	  
to	  reprogram	  the	  unit	  so	  it	  no	  longer	  requires	  payment	  for	  usage,	  an	  alarm	  message	  is	  sent	  via	  
GSM	  to	  alert	  the	  back-‐end	  and	  the	  unit	  is	  locked	  until	  a	  customer	  service	  rep	  can	  follow-‐up.	  Bi-‐
directional	  communication	  also	  enables	  each	  unit	  to	  send	  back	  detailed	  data	  on	  payment	  and	  
usage	  habits,	  which	  can	  be	  used	  in	  customer	  servicing	  and	  future	  product	  design	  upgrades.	  	  
	  
The	   D20g	   thus	   constitutes	   a	   unique	   value	   proposition	   for	   energy	   poor	   consumers	   in	   the	  
developing	  world:	  an	  affordable,	  reliable,	  plug-‐and-‐play	  but	  also	  upgradeable	  energy	  service	  of	  
guaranteed	  quality.	  The	  higher	  than	  expected	  unit	  sales	  volumes	  (170%)	  seen	  in	  the	  DIV-‐funded	  
go-‐to-‐market	  pilot	  confirms	  our	  hypothesis	  that	  this	  value	  proposition	  is	  clear	  to	  and	  demanded	  
by	   consumers.	   In	   addition,	   it	   also	   generated	   invaluable	   learning	   for	   d.light	   and	  helped	   shape	  
what	   is	  being	  built	   into	  the	  next	  generation	  of	  d.light	  home	  systems	  and	  other	  pay-‐as-‐you-‐go	  
products.	  	  	  
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Pictures	  3,	  4,	  &	  5:	  The	  D20g	  
The	  two	  pictures	  on	  the	  left	  show	  the	  product	  as	  it	  arrives	  out-‐of-‐the-‐box.	  The	  photo	  on	  the	  right	  is	  a	  
close	  up	  of	  the	  control	  system,	  indicating	  available	  credit	  and	  power.	  	  

	  
	  

	  
2.1.2. Key	  insight	  	  

	  
The	  information	  included	  in	  this	  section	  represents	  a	  mix	  of	  field-‐based	  learning	  from	  this	  pilot	  
and	  parallel	  market	  and	  consumer	  research	  efforts;	  conversations	  with	  customers;	  quantitative	  
customer	   interviews	   through	   the	   third-‐party	   impact	   evaluation;9	  and	   discussions	   with	   sub-‐
contractors.	  	  
	  
Product	  

• In	   general,	   customers	   are	   pleased	   with	   the	   product	   experience	   6-‐months	   into	  
ownership:	  the	  average	  response	  to	  a	  satisfaction	  scale	  of	  7	  on	  a	  scale	  of	  1	  to	  10	  where	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9	  For	  more	  detail,	  see	  section	  below	  on	  Evidence	  of	  Impact.	  These	  statistics	  will	  be	  cited	  as	  IDinsight.	  	  
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10	  is	  highest.10	  
• 92%	  report	  that	  they	  normally	  use	  the	  product	  daily.11	  	  
• 97%	  have	  recommended	  to	  friends	  or	  family	  that	  they	  also	  purchase	  a	  product.12	  
• Customers	  were	  interested	  in	  additional	  lights	  for	  the	  base	  unit	  (4	  total)	  and	  want	  to	  be	  

able	  to	  charge	  more	  phones	  (2	  total).	  
• While	   the	   ability	   to	   upgrade	  by	   later	   adding	  more	   LED	   lights	  was	   a	   compelling	   selling	  

proposition,	  it	  didn’t	  translate	  into	  significant	  rates	  of	  purchase	  of	  additional	  light	  bulbs:	  
only	  about	  2%	  of	  customers	  took	  advantage	  of	  the	  accessory	  lights.	  

• Customers	   found	   the	   control	   panel	   interface	   easy	   to	   use	   and	   like	   the	   light-‐switch	  
feature.	  

• The	   only	   issues	   with	   the	   product	   hardware—sticking	   of	   the	   on/off	   button	   for	   some	  
portable	   lanterns—occurred	   in	   the	   early	   stages	   of	   the	   pilot	   and	   were	   addressed	  
immediately	   through	   providing	   replacement	   parts	   to	   dealers	   for	   customers	   who	   had	  
experienced	   the	   problem,	   and	   correcting	   the	   root	   issue	   through	   product	   tooling	  
modifications.	  

• The	  majority	  of	  issues	  that	  customers	  perceived	  to	  be	  related	  to	  the	  plastic	  “hardware”	  
were	  discovered	  to	  be	  the	  result	  of	  the	  GSM	  connectivity.	  Specifically,	  customers	  were	  
reporting	   product	   functionality	   issues	   that	   were	   actually	   the	   result	   of	   delayed	  
communications	  with	  the	  product	  or	  dropped	  signals,	  which	  were	   in	  turn	  the	  result	  of	  
faulty	  SIM	  cards	  or	  weak	  phone	  signals	  inside	  customer	  homes.	  Less	  than	  1%	  of	  failures	  
were	  attributable	  to	  actual	  GSM	  chip	  failure	  in	  the	  product.	  	  Nonetheless,	  d.light	  worked	  
with	  the	  GSM	  chip	  supplier	  to	  improve	  the	  firmware	  to	  reduce	  failure	  of	  the	  component	  
parts.	  	  

• Customer	  feedback	  suggests	  additional	  messaging	  around	  optimal	  usage	  on	  cloudy	  days,	  
to	  avoid	  inadvertent	  battery	  drain,	  would	  be	  beneficial.	  

	  
Payment	  Platform	  

• Only	  about	  3%	  of	  customers	  purchased	   the	  product	   in	  cash	  with	  an	  upfront	  payment,	  
indicating	  that	  the	  pay-‐as-‐you-‐go	  offering	  is	  valued	  by	  customers.	  	  

• The	  majority	  of	  customers	  (70%)	  has	  already,	  or	  is	  on	  track	  to,	  pay	  off	  the	  product	  at	  or	  
before	   the	   expected	  12-‐month	   time	  period.	   Roughly	   20%	  are	   taking	   slightly	   longer	   to	  
pay,	  perhaps	  due	  to	  being	  new	  to	  mobile	  money.	  The	  remaining	  10%	  are	  true	  defaulters	  
who	  cannot	  sustain	  payments	  and	  discontinue	  use	  of	  the	  system.	  This	  minority	  group	  of	  
customers	  have	  often	  experienced	  a	  shock	  to	  their	  cash	  flow	  or	  an	  unexpected	  situation	  
that	  requires	  large	  cash	  outlays—for	  example	  an	  illness—making	  it	  difficult	  to	  continue	  
paying.	   This	   actual	   default	   rate	   was	   roughly	   the	   same	   as	   assumed	   in	   d.light’s	   go-‐to-‐
market	   model	   and	   so	   does	   not	   affect	   overall	   expectations	   on	   profitability	   or	  
sustainability	  of	  consumer	  financing.	  	  

• Customers	   indicated	   additional	   payback	   time	   would	   be	   attractive.	   Our	   marketing	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  IDinsight.	  
11	  IDinsight.	  
12	  IDinsight.	  
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research	   indicates	   that	   2	   years	  would	  be	   the	  maximum	  duration	   required	   to	   satisfy	   a	  
sufficiently	  large	  swath	  of	  interested	  customers	  without	  utilizing	  an	  inordinate	  amount	  
of	  working	  capital	  on	  consumer	  financing.	  	  

• While	  the	  overall	  price	  point	  proved	  appropriate	  for	  a	  significant	  number	  of	  consumers,	  
lowering	   the	   price	   while	   maintaining	   quality	   is	   always	   an	   attractive	   proposition.	  
Customers	  spoke	  of	  wanting	  the	  down	  payment	  to	  be	  as	  much	  as	  50%	  lower.	  While	  this	  
is	  not	   feasible	  at	   the	   current	   cost	  of	   component	  parts,	  but	   for	   the	  next	   generation	  of	  
products,	  the	  down-‐payment	  is	  expected	  to	  be	  significantly	  lower.	  	  

• As	  mobile	  money	  payments	   is	   relatively	  new	   in	  Uganda,	   customers	   sometimes	  had	   to	  
set	  up	  accounts	  through	  their	  D20g	  dealer.	  The	  significant	  amount	  of	  new	  users	  (12%)	  
led	  to	  some	  perceived	  problems	  with	  the	  payment	  platform	  as	  customers	  learned	  how	  
to	   fully	   and	   accurately	   use	   their	   mobile	   money	   accounts.	   Approximately	   30%	   of	  
customers	   preferred	   to	   use	   someone	   else’s	  mobile	  money	   account	   to	   pay,	   such	   as	   a	  
neighbor	  or	  their	  D20g	  dealer.13	  

• Before	  this	  pilot,	  d.light’s	  primary	  learning	  environment	  on	  mobile	  money	  was	  in	  Kenya,	  
where	   Safaricom’s	  M-‐PESA	   provides	   the	  most	   popular	   and	   ubiquitous	   mobile	   money	  
system.	  In	  Uganda,	  there	  are	  multiple	  telecoms	  with	  significant	  market	  share	  providing	  a	  
mobile	  money	  service,	  including	  Airtel	  and	  MTN.	  Integrating	  multiple	  money	  platforms	  
was	   a	  more	   complex	   and	   protracted	   process	   than	   expected,	   as	   each	   platform	   has	   its	  
own	  set	  of	  requirements.	  	  

	  
2.2. D20g	  go-‐to-‐market	  pilot	  	  	  

	  
By	   grant	   close,14	  a	   total	   of	   8,996	   units	   had	   been	   sold	   in	   this	   go-‐to-‐market	   pilot,15	  exceeding	  
d.light’s	  grant	  target	  of	  5,250	  by	  71%.	  	  
	  
The	   original	   distribution	   strategy	   prioritized	   brick	   and	   mortar	   outlets,	   of	   which	   55	   were	  
activated	  during	  the	  pilot.	  The	  strongest	  outlets	  could	  drive	  about	  50	  sales	  per	  month,	  with	  an	  
average	   per	   outlet	   of	   approximately	   20	   sales	   per	   month.	   Most	   dealers	   saw	   the	   biggest	  
opportunity	  outside	  of	  their	  urban	  or	  peri-‐urban	  location,	  and	  sent	  field	  agent	  into	  rural	  areas	  
to	   sell.	   Over	   time,	   the	   distribution	   strategy	   was	   adapted	   to	   build	   out	   a	   more	   “field	   agent”	  
oriented	  model,	  with	  140	  field	  agents	  activated	  during	  the	  pilot	  period.	  These	  field	  agents	  are	  
mobile	   and	   employ	   a	   range	   of	   outreach	   strategies	   to	   potential	   customers	   e.g.	   door-‐to-‐door	  
sales,	  group	  meetings,	  and	  market	  activations.	  The	  highest	  performing	  agents	  can	  sell	  over	  100	  
units	  per	  month.	  Both	  outlets	  and	  agents	  are	  paid	  on	  a	  commission	  basis,	  so	  that	  they	  do	  not	  
have	   to	   invest	   upfront	   in	   the	   cost	   of	   the	   product.	   This	   means	   there	   are	   no	   start-‐up	   capital	  
requirements	   for	   these	   dealers,	   enabling	   rapid	   outlet	   and	   agent	   acquisition	   to	   build	   out	   the	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  IDinsight	  
14	  September	  19,	  2014	  
15	  d.light’s	   on-‐the-‐ground	  distribution	   partner	  was	  M-‐KOPA,	   a	   Kenya-‐based	   technology	   and	   sales	   company,	  who	  
also	  managed	  the	  back-‐end	  software	  and	  customer	  service	  call	  center	  during	  this	  product	  pilot.	  	  
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distribution	  network,	  plus	  rapid	  earnings	  and	  growth	  for	  strong	  dealers.	  Low-‐performing	  outlets	  
or	   agents	   who	   cannot	   meet	   the	   daily	   target	   of	   identifying	   5	   prospective	   customers	   are	  
dismissed	   quickly	   so	   that	   training	   and	   management	   resources	   can	   be	   reallocated	   to	   new,	  
higher-‐potential	  dealers.	  	  
	  
The	  marketing	  strategy	  for	  the	  D20g	  go-‐to-‐market	  launch	  was	  focused	  around	  the	  creation	  of	  a	  
“big	  brand”	   feel	   to	  build	  consumer	  trust	   in	  a	  still	   relatively	  new	  product	  category	  with	  a	  new	  
payment	   approach.	   Distributors	   were	   provided	   marketing	   consumables	   to	   post	   on	   their	  
storefront	  and	  stand-‐up	  posters	  to	  place	  out	  front	  to	  draw	  consumers	   into	  their	  shops.	  Radio	  
campaigns	   were	   developed	   for	   3	   local	   radio	   stations,	   featuring	   30-‐second	   spots	   in	   which	  
presenters—who	  actually	  had	  used	  the	  product	   in	  their	  own	  home—spoke	  about	   its	  benefits.	  
Radio	  was	  a	  profitable	  investment,	  leading	  to	  a	  significant	  increase	  in	  sales	  each	  time	  an	  ad	  was	  
aired.	  Furthermore,	  while	  the	  direct	  function	  of	  a	  call	  center	  is	  for	  customer	  support,	  a	  local	  call	  
center	  with	  a	   local	  number	  also	  has	  marketing	  benefits	  as	  well—it	   shows	  customers	   that	   the	  
there	  is	  physical,	  long-‐term	  presence	  in	  the	  market.	  Branded	  vehicles	  and	  offices	  contribute	  to	  
this	  as	  well.	  See	  Appendix	  2	  for	  examples	  of	  marketing	  collateral.	  	  
	  

2.3. Next	  generation:	  D30	  
	  
Based	  on	   the	   learning	  outlined	  above	  plus	  additional	  ongoing	  market	  and	   customer	   research	  
efforts,	   the	   following	   improvements	  will	   be	  made	   in	   the	   next	   generation	   solar	   home	   system	  
product	  within	  our	  “D-‐series,”	  the	  D30.	  
	  
An	  overview	  of	  expected	  product	  features	  for	  the	  D30	  include	  a	  doubling	  of	  the	  panel	  size,	  to	  
enable	   the	   product	   to	   fully	   charge	   even	   on	   cloudy	   days;	   an	   increase	   in	   the	   number	   of	   fixed	  
lights	  that	  come	  with	  the	  base	  unit	  from	  2	  to	  3;	  and	  an	  increase	  each	  LED’s	  brightness	  by	  30-‐
40%.	  	  
	  
Secondly,	   in	  response	  to	  market	   learning,	  a	  more	  reliable	  payment	  system	  is	  being	  developed	  
that	   is	  expected	  to	  also	  significantly	   lower	  the	  product	  cost.	  Rather	  than	  producing	  a	  product	  
with	  an	  embedded	  GSM	  chip	  for	  that	  can	  lead	  to	  service	  issues	  where	  mobile	  coverage	  is	  weak	  
or	   spotty,	   for	   our	   next	   generation	   system	   and	   back-‐end	   management	   system	   we	   have	  
developed	  a	  payment	  and	  activation	   system	   that	  does	  not	   rely	  on	  an	  embedded	  GSM	   in	   the	  
product.	   Instead,	   activation	   codes	   received	   by	   the	   customer	   via	   SMS	   on	   their	   own	   mobile	  
phone	  when	  they	  make	  payments	  are	  then	  entered	  into	  the	  product	  with	  a	  built	  in	  key	  pad	  by	  
the	  customer.	  This	  still	  enables	  customers	  to	  leverage	  mobile	  money	  to	  make	  payments,	  and	  as	  
an	   added	   benefit,	   it	   also	   opens	   up	   the	   opportunity	   to	   leverage	   non-‐mobile	  money	   payment	  
platforms	  such	  as	  scratch	  cards	  that	  are	  commonly	  used	  in	  many	  developing	  countries.	  	  
	  
We	  also	  intend	  to	  offer	  an	  even	  more	  flexible	  payment	  plan:	  loans	  that	  range	  from	  6-‐month	  to	  
2-‐year	   repayment	   periods,	   between	   which	   customers	   can	   switch	   at	   any	   time.	   This	   enables	  
customers	  whose	  cash	   flow	  situation	  changes	  mid-‐payment	  stream	  to	  continue	  enjoying	   light	  
and	   power	   while	   paying	   down	   the	   value	   of	   their	   system.	   We	   will	   no	   longer	   include	   a	  
reactivation	  fee,	  to	  allow	  for	  a	  larger	  number	  of	  customers	  to	  sustain	  payments	  in	  the	  face	  of	  
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cash	  flow	  shocks.	  
	  
The	  D20g	  launch	  also	  afforded	  important	  learning	  about	  sub-‐contracting	  versus	  developing	  in-‐
house	   capabilities,	   enabling	   the	   company	   to	   weigh	   the	   costs	   and	   benefits	   of	   building	   the	  
capacity	   to	   execute.	  We	   arrived	   at	   the	   conclusion	   that	   we	  will	   be	   able	   to	   offer	   even	   better	  
service	  and	  value	  for	  our	  customers	  if	  we	  can	  scale	  up	  without	  the	  costs	  of	  sub-‐contracting.	  For	  
example,	  bringing	  technology	  development	  in-‐house	  will	  contribute	  to	  a	  significant	  share	  of	  the	  
product’s	   overall	   price	   reductions.	   d.light	   will	   continue	   to	   develop	   the	   appropriate	   sales	  
channels	  not	  only	  through	  a	  partnership	  model	  but	  also	  by	  building	  out	  direct,	  d.light-‐managed	  
distribution.	  While	  scaling	  up	  will	  require	  greater	  amounts	  of	  working	  capital,	  d.light	  expects	  to	  
be	  able	  to	  execute	  the	  financing	  and	  collections,	  assuming	  our	  expectations	  on	  capital	  raising	  
(both	  debt	  and	  equity)	  continue	  to	  be	  met.	  	  
	  
Together,	   these	   improvements	   are	   expected	   to	   allow	   us	   to	   follow-‐up	   the	   market	   building	  
groundwork	   we	   have	   executed	   to	   date	   with	   a	   significantly	   better	   product	   and	   customer	  
experience	  at	  an	  even	  lower	  price	  point	  with	  a	  more	  flexible	  payment	  model.	   	  
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3. Evidence	  of	  social	  impact	  
	  
d.light’s	  company	  theory	  of	  change	  hypothesizes	  that	  once	  energy	  poor	  households	  purchase	  a	  
solar	   energy	   product,	   they	   offset	   their	   use	   of	   low	   quality	   lighting	   alternatives.	   Through	  
increased	  use	  of	  high-‐quality,	   clean	  solar	  energy	  and	  decreased	  use	  of	  “status	  quo”	  solutions	  
like	   kerosene,	   customer	   households	   experience	   a	   better	   overall	   living	   environment	   in	   which	  
more	  and	  better	  quality	   light	   leads	  to	  higher	  productivity	  and	  general	  satisfaction;	  savings	  on	  
energy	   expenditures	   over	   time;	   diminished	   health	   and	   safety	   risks	   (such	   as	   fires);	   and	   less	  
polluting	  emissions.	  	  	  
	  
For	  the	  D20g	  specifically,	  key	  impact	  questions	  included:	  	  

• What	  do	  early	  adopters	  of	  higher-‐power	  solar	  products	  look	  like?	  
• How	  do	  these	  customers	  feel	  about	  their	  purchase	  decision?	  
• How	  does	   the	  quality	  and	  quantity	  of	   light	  available	   to	  a	  household	  change	  after	   they	  

purchase	  a	  D20g?	  
• How	  do	  these	  changes	  affect	  productive	  activities	  (chores,	  study,	  income	  generation)?	  
• How	  do	  these	  changes	  affect	  the	  household’s	  finances	  and	  socioeconomic	  status?	  
• How	  do	  these	  changes	  affect	  household	  health	  and	  safety?	  

	  
To	  examine	  specific	  variables	  within	  these	  questions,	  d.light	  commissioned	  research	  specialist	  
IDinsight16	  to	  conduct	  a	  rigorous,	  independent	  impact	  evaluation	  on	  the	  household-‐level	  effects	  
of	  D20g	  ownership.	  	  
	  
The	   study	   employs	   a	   matching	   design17 	  with	   difference	   in	   differences	   analysis. 18 	  For	   the	  
baseline	  survey,	  approximately	  500	  households	  that	  had	  recently	  purchased	  d.light	  solar	  home	  
systems	   (“d.light	   households,”	   which	   constitute	   the	   treatment	   group	   under	   evaluation)	   and	  
1,500	   comparison	   households	   were	   interviewed	   between	   mid-‐January	   and	   early	   May	   2014.	  
These	   same	   500	   d.light	   households	   and	   a	   statistically	   matched	   subset	   of	   500	   comparison	  
households19	  were	   interviewed	  again	  between	   late	  August	  and	  October	  2014,	  to	  measure	  the	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16	  More	  information	  on	  IDinsight	  is	  available	  at	  www.idinsight.org.	  
17	  Matching	   is	   a	   technique	   that	   allows	   researchers	   to	   draw	   a	   statistically	   valid	   comparison	   group	   by	   identifying	  
individuals	  not	  exposed	  to	  a	  particular	  program	  or	  product	  on	  the	  basis	  of	  similarities	  to	  those	  who	  are	  exposed	  to	  
the	  program	  or	  product.	  	  
18	  Difference	   in	   differences	   allows	   researchers	   to	  measure	   change	  over	   time	  of	   a	   treatment	   group—in	   this	   case	  
d.light	   customers—relative	   to	   the	   change	   of	   a	   comparison	   group	   of	   non-‐customers	   by	   subtracting	   the	   endline	  
position	  of	  both	  groups	  from	  their	  initial	  position	  and	  comparing	  the	  differences.	  Therefore	  there	  are	  two	  survey	  
rounds:	  baseline	  and	  endline.	  	  
19 	  The	   comparison	   group	   in	   this	   survey	   represents	   a	   sample	   of	   households	   from	   villages	   near	   the	   d.light	  
households,	  but	  without	  any	  exposure	  to	  D20g	  marketing	  as	  of	  the	  time	  of	  the	  baseline	  survey.	  The	  villages	  for	  the	  
comparison	   households	   were	   selected	   by	   driving	   from	   the	   d.light	   customer’s	   village	   toward	   the	   nearest	   urban	  
center	   along	   the	   main	   road.	   One	   of	   the	   next	   three	   villages	   along	   this	   road	   was	   selected	   for	   the	   purpose	   of	  
identifying	   comparison	   households.	   All	   households	   in	   these	   villages	  were	   listed	  with	   the	   help	   of	   a	   local	   council	  
member;	   from	   these	   lists	   IDinsight	   drew	   the	   random	   sample	   of	   1,500	   potential	   comparison	   households	   to	   be	  
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changes	  that	  occurred	  over	  that	  period	  for	  both	  groups	  and	  calculate	  the	  differences	  between	  
the	  two	  groups.	  This	  difference	  constitutes	  the	  impact	  that	  can	  be	  attributed	  to	  ownership	  and	  
usage	  of	  the	  d.light	  solar	  system	  on	  the	  households	  that	  purchased	  the	  system.	  	  
	  
The	   results	  of	   the	   impact	  evaluation	  are	  summarized	  here.	  d.light	  will	  be	  sharing	  an	   in-‐depth	  
Impact	   Report	   with	   USAID	   in	   January	   2015	   (including	   detailed	   technical	   notes	   on	   topics	   like	  
IDinsight’s	  matching	  and	  analysis	  methodologies)	  for	  feedback	  on	  presentation	  of	  results,	  to	  be	  
finalized	  for	  public	  dissemination	  strategy.	  See	  Section	  6	  below	  for	  more	  detail.	  	  	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
surveyed	   at	   baseline.	   Enumerators	   visited	   each	   d.light	   household	  within	   four	   days	   of	   the	   purchase	   of	   the	   solar	  
system	   and	   the	   three	   comparison	   households	   in	   neighboring	   villages	   the	   same	   day.	   Initially,	   comparison	  
households	  were	   selected	   completely	   at	   random.	  However	   a	   preliminary	   comparison	   between	  households	  with	  
d.light	  D20g	   systems	  and	   those	  without	   showed	   similarities	  on	  most	   key	   variables	   except	   for	   roof	   type	  and	   cell	  
phone	  ownership.	  	  As	  a	  result,	  inclusion	  criteria	  for	  the	  remaining	  70%	  of	  the	  comparison	  households	  was	  revised	  
to	  require	  owning	  a	  cell	  phone	  and	  having	  a	  metal	   roof.	  This	   revision	  was	  made	  so	  that	  comparison	  households	  
more	   closely	   resembled	   d.light	   households	   in	   terms	   of	   household	   income	   levels.	   The	   final	   subset	   of	   500	  
comparison	  households	  revisited	  at	  endline	  were	  matched	  based	  on	  key	  variables	   likely	  to	  predict	  a	  household’s	  
ability	  to	  purchase	  the	  D20g	  system	  if	   it	  were	  being	  marketed	  in	  their	  communities,	   including	  but	  not	  limited	  to:	  
prior	  lighting	  sources	  used	  and	  energy	  consumption,	  Progress	  out	  of	  Poverty	  Index	  scores,	  distance	  from	  an	  urban	  
center,	   number	   of	   phones	   owned,	   household	   head	   occupation	   and	   education.	   IDinsight’s	   technical	   matching	  
strategy	  used	  to	  identify	  which	  households	  to	  resurvey	  at	  endline	  was	  reviewed	  by	  a	  technical	  advisor	  and	  can	  be	  
found	  in	  the	  full	  impact	  evaluation	  report.	  

Map	  1:	  Location	  of	  household	  interviews	  in	  Eastern	  Uganda	  

	  
Orange	  dots	  represent	  d.light	  customers	  and	  blue	  dots	  represent	  
comparison	  households.	  Some	  comparison	  households	  may	  be	  obscured	  
due	  to	  close	  proximity.	  	  
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3.1. Summary	  of	  Key	  Findings	  
	  
Respondent	  households	  are	  predominantly	  rural20	  (85%)	  and	  consist	  of	  an	  average	  6	  members,	  
including	  2	  children	  in	  primary	  school	  and	  1	  under	  5	  years	  old.	  Household	  heads	  are	  primarily	  
farmers	   (42%)	   or	   self-‐employed	   in	   small	   businesses	   (38%)	   such	   as	   motorcycle	   taxi	   driving.	  
Households	   relied	   primarily	   on	   kerosene-‐fueled	   lighting	   (47%)—primarily	   kerosene	   candle	  
“tadoobas”—or	   battery-‐powered	   flashlights	   (32%)	   at	   baseline,	   and	   self-‐collect	   biomass	   for	  
cooking	  (75%).	  Just	  over	  half	  of	  them	  (52%)	  are	  likely	  to	  be	  under	  the	  BOP	  poverty	  line.21	  	  
	  
Customer	  satisfaction	  with	  the	  D20g	  was	  high:	  d.light	  households	  reported	  an	  average	  7	  (out	  of	  
10)	  on	  a	   satisfaction	  scale,	  with	  49%	  reporting	  8	  or	  higher.	  Similarly,	  70%	  reported	   that	   their	  
overall	   happiness	   “improved	   a	   lot”	   as	   a	   result	   of	   D20g	   ownership.	   	   The	   top	   four	   reported	  
motivations	   for	   purchasing	   the	   unit	   were	   general	   home	   lighting	   (45%);	   economic	   benefits	  
(44%);	  health	  and	  safety	   reasons	   (fumes,	   fires;	  37%);	  and	  phone	  charging	   (34%).	   	  All	  of	   these	  
purchase	  motivations	  were	  met	  by	  the	  product,	  as	  illustrated	  below.	  	  The	  majority	  of	  customers	  
(97%)	  have	  recommended	  to	  friends	  or	  family	  that	  they	  also	  purchase	  a	  product.	  
	  
Key	  impact	  variables	  for	  d.light	  households	  are	  summarized	  below.	  	  
	  
	   Lighting	  usage	  outcomes	  

• Statistically	   significant	   increase	   in	   overall	   quantity	   and	   quality	   of	   light,	   for	   3	  
additional	  hours	  of	  solar	  lighting	  per	  day.	  

• Significant	   reductions	   in	   usage	   of	   all	   non-‐electricity	   baseline	   lighting	   sources	  
(kerosene-‐fueled	  tadoobas	  and	  lanterns,	  flashlights).	  

o For	  example,	  regular	  usage	  of	  kerosene-‐based	  lighting	  dropped	  from	  70%	  
to	  28%.	  

• Primary	  usage	  of	  high-‐quality	  solar	  lighting	  for	  almost	  every	  activity	  category.	  
o No	  detectable	  change	  in	  time	  spent	  on	  productive	  activities;	  this	  may	  be	  

the	  result	  of	  efficiency	  gains	  that	  allow	  for	  more	  productive	  activities	  to	  
be	  performed	  without	  any	  detectable	  increases	  in	  time.	  
	  

Energy	  expenditure	  &	  other	  socioeconomic	  outcomes	  
• Substantial	   baseline	   expenditure	   on	   lighting	   and	   mobile	   charging:	   average	  

expenditure	  constitutes	  13%	  of	  overall	  household	  budget.	  
• Statistically	   significant	  decreases	  on	  expenditure	  on	  baseline	   lighting	   sources	   (-‐

51%)	  and	  mobile	  phone	  charging	  (-‐84%)	  for	  D20g	  users.	  	  
• Potential	  to	  save	  $65	  to	  $506	  over	  the	  course	  of	  D20g	  usage,	  based	  on	  a	  4	  to	  10	  

year	  product	  lifetime.	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20	  Specifically,	  in	  small	  local	  trading	  centers,	  which	  typically	  consist	  of	  one	  street	  of	  small	  stores	  and	  households	  in	  
less	  dense	  areas.	  	  
21	  At	  a	  $2.50/day	  (2005	  PPP)	  poverty	  line,	  as	  established	  by	  the	  Progress	  out	  of	  Poverty	  Index.	  	  
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• Statistically	   significant	   reduction	   in	  direct	   costs	   (-‐93%)	  and	  opportunity	   costs	   (-‐
69%	   reduced	   frequency)	   associated	   with	   energy	   acquisition,	   in	   the	   form	   of	  
errands	  exclusively	  for	  lighting	  or	  phone	  charging.	  

	  
Health	  &	  personal	  safety	  outcomes	  

• Statistically	  significant	  reduction	  in	  burns	  (-‐88%)	  and	  household	  fires	  (-‐93%)	  from	  
lighting	  products,	  to	  a	  <1%	  incidence.	  

• Decrease	   in	  percentage	  of	  households	  with	  members	  with	   coughs	   (-‐12%),	   as	   a	  
proxy	  for	  respiratory	  health.	  
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4. Cost-‐effectiveness	  	  
	  
Market-‐based	  distribution	  of	  renewable,	  distributed,	  and	  democratized	  power	  is	  an	  important	  
way	   to	   achieve	   positive	   development	   impact	   at	   a	   reasonable	   cost	   to	   consumers	   and	   public	  
funders.	  The	  sections	  below	  outline	  cost-‐effectiveness	  from	  the	  perspective	  of	  consumers	  and	  
public	  stakeholders,	  with	  further	  detail	  in	  the	  sections	  below.	  	  	  
	  

4.1. Cost-‐effectiveness	  of	  financed	  home	  systems	  for	  consumers	  
	  

4.1.1. Versus	  “status	  quo”	  energy	  solutions	  
	  
	  

Energy	  source	   Functionality	  
comparison	  

Cost	  comparison	  
(annual)	  

Associated	  
development	  costs	  

Firewood	   Lighting	   N/A	   High:	  bad	  for	  human	  
and	  environmental	  
health,	  soot,	  danger	  
of	  fire,	  personal	  
insecurity	  during	  
collection.	  

Kerosene-‐fueled	  
products	  (tadooba,	  
paraffin	  lantern)	  

Lighting	  only	   ~$3/month22	  	   High:	  bad	  for	  human	  
and	  environmental	  
health,	  danger	  of	  fire	  

Battery-‐powered	  
torches	  

Lighting	  only	   ~$2/month23	   High:	  bad	  for	  
environmental	  health	  
because	  of	  
continuous	  battery	  
disposal	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22	  IDinsight	  
23	  IDinsight	  
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Electrical	  grid	  
connection	  

Lighting	  +	  general	  
power,	  supply	  
dependent	  

~$20/month24	  	  
	  
Note	  that	  a	  grid	  
connection	  in	  Uganda	  
costs	  ~1,000,000	  UGX	  
/	  $370	  USD.	  	  
	  

Medium:	  Extremely	  
bad	  for	  environmental	  
health.	  But	  good	  for	  
standard	  of	  living;	  
although	  only	  15%	  of	  
Ugandans	  (primarily	  
urban)	  have	  access	  to	  
the	  grid,	  and	  many	  of	  
these	  consumers	  are	  
actively	  switching	  to	  
solar	  because	  of	  the	  
high	  costs	  of	  
electricity,	  and	  
exploitative	  billing	  
practices.	  	  

Solar	  power	   Lighting	  +	  low-‐power	  
appliances	  (radio,	  
mobile	  phones)	  

Portables:	  Around	  $35	  
	  
Home	  systems:	  
Ranges	  from	  ~$160	  to	  
several	  thousand	  
dollars.	  	  
	  
Note	  that	  high	  quality	  
brands	  can	  last	  4+	  
years.	  	  	  

None,	  only	  benefits	  
(see	  section	  on	  
Evidence	  of	  Impact)	  

	  
	  
	  

4.1.2. Versus	  other	  market-‐based	  solar	  solutions	  
	  
Generally	  speaking,	  solar	  solutions	  all	  stand	  to	  deliver	  positive	  development	  impacts.	  However	  
there	   are	   differences	   in	   product	   price,	   quality	   and	   distribution	   potential	   that	   influence	   the	  
degree	  to	  which	  the	  realization	  of	  these	  impacts	  are	  likely.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
24	  IDinsight	  
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Product	  
Category	  

Company	  /	  
Product	  Name	  

Functionality	  Comparison	   Cost	  
Comparison	  

Additional	  comments	  

High-‐
power	  
portables	  

d.light	  /	  S300	   • 1.5	  W	  panel	  
• Single	  point	  of	  ambient	  

light	  and	  phone	  charging	  
• lithium	  battery	  	  

technology	  =	  highest	  
quality	  and	  longest-‐
lasting	  available.	  

~$35	   Widely	  available	  in	  
Uganda	  and	  many	  
developing	  regions	  

Barefoot	  
Power	  /	  
Firefly	  
Mobile	  
Family	  

• 1.5W	  panel	  
• Two	  sources	  of	  task	  

lighting	  and	  phone	  
charging	  	  

~$35	   Available	  in	  Uganda	  
and	  in	  select	  
developing	  regions	  

Greenlight	  
Planet	  /	  Sun	  
King	  Pro	  

• 3.3W	  panel	  
• Single	  point	  of	  task	  

lighting	  and	  2	  points	  of	  
phone	  charging	  

• Lithium	  battery	  

$40	   Available	  in	  Uganda	  
and	  in	  select	  
developing	  regions	  	  

Non-‐branded	  
Chinese	  
manufacture
rs	  

• Often	  knock-‐offs	  of	  other	  
brands	  made	  with	  cheap	  
component	  parts.	  

• Lifetime	  of	  3-‐6	  months.	  

$10-‐45	   Widely	  available	  in	  
developing	  regions	  	  

Home	  
systems	  

d.light	  D20g	  
	  

• 5W	  panel	  
• up	  to	  5	  lights,	  mobile	  

charging,	  and	  radio	  
• highest	  quality	  and	  

longest-‐lasting	  battery	  
technology	  available	  
(lithium)	  

~$220,	  
with	  
financing	  

Success	  as	  market	  
leader	  in	  portable	  
lights;	  indicates	  
likelihood	  of	  
success	  with	  home	  
systems.	  10,000+	  
systems	  will	  be	  sold	  
in	  Uganda	  by	  end	  of	  
2014.	  

Barefoot	  
Power	  /	  
Barefoot	  
Connect	  600	  

• 6W	  panel	  
• 4	  lights	  
• Lead	  acid	  battery	  (<50%	  

product	  lifetime	  of	  
d.light	  D20g)	  

~$160	   Little	  traction	  in	  the	  
market	  to	  date.	  	  

Fenix	  
International	  
/	  ReadySet/	  
ReadyPay	  

• 15W	  panel	  
• lighting,	  mobile	  charging,	  

and	  radio	  
• Lead	  acid	  battery	  	  (<50%	  

~$160,	  
with	  
financing	  

Co-‐branded	  with	  
MTN	  in	  Uganda,	  but	  	  
MTN-‐based	  
distribution	  did	  not	  
work	  so	  Fenix	  is	  
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product	  lifetime	  of	  
d.light	  D20g)	  
	  

now	  building	  out	  
their	  own	  branded	  
distribution	  system.	  

Solar	  Now	   • 40-‐400W	  
• lighting	  and	  	  low-‐wattage	  

appliances	  
• lead	  acid	  battery	  (<50%	  

product	  lifetime	  of	  
d.light	  D20g)	  

$550	  -‐	  
$3,500	  

5,000+	  systems	  sold	  
through	  non-‐GSM	  
payment	  plan	  in	  
Uganda,	  via	  
franchisee	  network.	  

	  
In	   addition	   to	   household-‐level	   solar	   products,	  micro-‐grids	   are	   another	   important	   solution	   to	  
electrify	  off-‐grid	  populations.	  However	  micro-‐grids	  are	  best	  suited	  for	  densely	  populated	  areas	  
inhabited	  by	   consumers	   able	   to	   regularly	   pay	   for	   electricity,	   so	   that	   the	   service	   provider	   can	  
expect	  to	  pay	  back	  the	  set-‐up	  costs	  of	  a	  micro-‐grid	  installation	  within	  a	  reasonable	  timeframe.	  
These	   are	   the	   same	   conditions	   required	   to	   make	   grid	   extension	   economically	   viable,	   which	  
leads	   to	   instances	   in	  which	  a	  micro-‐grid	   installation	   is	  closely	   followed	  by	  grid	  extension.	  The	  
national	  utility	   is	  usually	  able	  to	  provide	  electricity	  at	  a	   lower	  cost	  than	  the	  micro-‐grid	  service	  
provider,	  and	  so	  consumers	  stop	  using	  the	  micro-‐grid	  and	  the	  upfront	  capital	  requirements	  are	  
never	   recouped.	   This	   scenario	   has	   been	   seen	   in	   a	   number	   of	   notable	   cases	   in	   India	   and	  
represents	  a	   real	   risk	   for	   investors,	  since	   it	  can	  take	  20	  years	  of	  operation	  to	  see	  a	  return	  on	  
investment.	  	  
	  
Conversely,	  solar	  home	  systems	  like	  the	  D20g	  are	  ideal	  for	  people	  at	  lower	  income	  levels	  living	  
in	  moderate	  to	  low	  population	  densities	  –	  where	  85%	  of	  the	  world’s	  un-‐electrified	  population	  
currently	  lies.25	  This	  business	  model	  is	  much	  lower-‐risk	  for	  the	  energy	  access	  provider	  and	  their	  
investors.	  	  
	  

4.1.3. Cost	  effectiveness	  of	  financed	  home	  systems	  for	  public	  stakeholders	  
	  

4.1.3.1. Versus	  USAID	  financing	  the	  free	  distribution	  of	  solar	  products	  
Development	   agencies	   and	   other	   funders	   seeking	   to	   catalyze	   step-‐change	   improvements	   in	  
energy	   access	   globally	   must	   invest	   in	   market-‐based	   approaches	   like	   d.light’s.	   The	   incentives	  
inherent	   in	   a	   for-‐profit	   model	   are	   the	   most	   effective	   triggers	   for	   scalable	   solutions.	   All	   of	  
d.light’s	  products	  and	  business	  models	  must	  be	  cost-‐effective	  and	  self-‐sustaining	  for	  d.light	  to	  
thrive	  as	  a	  business;	  customers	  must	  be	  willing	  to	  pay	  at	   least	  as	  much	  for	  our	  products	  as	   it	  
costs	  d.light	  to	  deliver	  them.	  	  
	  
Free	   distribution	   of	   solar	   energy	   solutions	   leads	   to	   market	   distortion:	   wasting	   financial	  
resources	   by	   providing	   products	   to	   households	   that	   do	   not	   want	   or	   need	   them;	   distorting	  
market	   prices	  when	   these	   goods	   are	   subsequently	   dumped	   on	   the	  market;	   and	   setting	   false	  
precedents	  for	  consumers	  that	  additional	  products	  will	  come	  for	  free.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25	  Energy	  Poverty:	  How	  to	  Make	  Modern	  Energy	  Access	  Universal?	  (IEA,	  UNDP,	  UNIDO,	  2010):	  17.	  
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USAID’s	   investment	   of	   $1,020,126	   USD	   in	   d.light	   contributed	   to	   renewable,	   reliable	   energy	  
access	   for	  almost	  9,000	  households	   (54,000	  people)	   in	   less	   than	  5	  months	  –	  which	   translates	  
into	   a	   cost	   to	  USAID	   of	   $28	  USD	   per	   household	   or	   less	   than	   $5	  USD	   per	   person	   per	   year	   of	  
service.26	  Based	  on	  the	  market	  building	  d.light	  was	  able	  to	  achieve	  through	  this	  pilot,	  we	  expect	  
to	   sell	   10M	   home	   systems	   over	   a	   10-‐year	   time	   horizon.	   This	   reduces	   the	   cost	   of	   USAID’s	  
investment	   to	   $0.05	  USD	  per	  household	  or	   less	   than	  $0.01	  USD	  per	  person	   for	   4+	   years	  of	  
energy	  access	  –	  or	  1	  cent	  per	  household	  per	  year.	  To	  achieve	  this	  same	  degree	  of	  coverage	  
through	  free	  distribution,	  USAID	  would	  have	  to	  spend	  $1.7	  billion,	  or	  $86	  per	  household	  ($14	  
per	  person).27	  	  
	  
Moreover,	   free	   distribution	   of	   solar	   energy	   solutions	   leads	   to	   market	   distortion:	   wasting	  
financial	   resources	   by	   providing	   products	   to	   households	   that	   do	   not	   want	   or	   need	   them;	  
distorting	   market	   prices	   when	   these	   goods	   are	   subsequently	   dumped	   on	   the	   market;	   and	  
setting	  false	  precedents	  for	  consumers	  that	  additional	  products	  will	  come	  for	  free.	  In	  the	  long-‐
run,	  strategic	   investments	  in	  market-‐building	  efforts	  such	  as	  the	  D20g	  go-‐to-‐market	  pilots	  will	  
catalyze	  greater	  and	  more	  sustained	  adoption	  than	  free	  distribution,	  as	  consumer	  demand	  will	  
be	  created	  and	  lead	  to	  follow-‐on	  purchases.	  	  
	  

4.1.3.2. Versus	   international	   donors	   and/or	   developing	   country	   governments	  
investing	  in	  grid	  extension	  	  

	  
d.light	  believes	  that	  although	  grid	  extension	  is	  an	  essential	  aspect	  to	  increasing	  energy	  access	  in	  
high-‐density	   areas,	   this	   is	   a	   prohibitively	   expensive	   strategy	   for	   reaching	   low-‐density,	   rural	  
populations.	  With	   85%	  of	   the	   energy	   impoverished	   living	   in	   rural	   areas,	   thinking	   beyond	   the	  
grid	   is	   necessary	   to	   solving	   the	   energy	   access	   equation. 28 	  Grid	   extensions	   covering	   long	  
distances	   in	   rural	   areas	   range	   from	  $8,000-‐$10,000	  per	   kilometer,29	  and	   in	   some	   cases	   up	   to	  
$22,000.30	  Once	  built,	  utilities	   in	  developing	  nations	  can	  experience	  transmission	   losses	   in	  the	  
double-‐digit	   percentage	   range,	   often	  15-‐25%.31	  Aside	   from	   the	   incredible	   institutional	   cost	   of	  
extending	  the	  grid,	  the	  high	  cost	  of	  a	  household	  grid	  connection	  is	  out	  of	  reach	  for	  most	  energy	  
poor	   households	   in	   the	   developing	   world.	   Coupled	   with	   unreliable	   service,	   regular	   power	  
outages,	   and	  unpredictable	   price	   increases,	   grid	   extension	   represents	   a	  wholly	   outdated	   and	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
26	  Assumes	  conservative	  battery	  lifetime	  of	  4	  years	  
27	  Both	   calculations	   assume	   6	   people	   per	   household,	   the	   size	   of	   the	   average	   household	   in	   the	   Uganda	   target	  
market.	  	  	  
28	  Energy	  Poverty:	  How	  to	  Make	  Modern	  Energy	  Access	  Universal?	  (IEA,	  UNDP,	  UNIDO,	  2010):	  17.	  
29	  “Reducing	  The	  Cost	  of	  Grid	  Extension	  for	  Rural	  Electrification.”	  (National	  Rural	  Electric	  Cooperative	  Association	  
International,	  	  Ltd.	  Washington,	  DC:	  World	  Bank,	  ESMAP,	  2000):	  1.	  
30	  “Electricity	  for	  the	  rest	  of	  the	  world–opportunities	  in	  off-‐grid	  solar	  power.”	  SolarServer.com.	  
http://www.solarserver.com/solar-‐	  magazine/solar-‐report/solar-‐report/electricity-‐for-‐the-‐rest-‐of-‐the-‐world-‐
opportunities-‐in-‐off-‐grid-‐solar-‐power.html.	  
31	  Advantage	  Energy:	  Emerging	  Economies,	  Developing	  Countries	  and	  Private-‐Public	  Sector	   Interface.	   (IEA,	  2011):	  
32.	  
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inappropriate	   energy	   option	   for	   the	   off-‐grid	   and	   under-‐electrified.	   Just	   as	   mobile	   phone	  
technology	  provided	  the	  obvious	  leapfrog	  scenario	  over	  traditional	  landlines,	  renewable	  power	  
provided	  through	  decentralized,	  distributed	  solutions	  must	  be	  the	  energy	   leapfrog	  of	   the	  21st	  
century.	  	  
	  
The	  energy	  utility	   in	  Uganda	   (Umeme)	   is	   particularly	   challenging	   for	  users.	   It	   is	   notorious	   for	  
irregular	  and	   insufficient	   supply;	  unreliable	  metering	  which	   then	   leads	   to	  overcharging	  users;	  
constant	   price	   changes	   with	   little	   external	   communication	   around	   those	   changes;	   and	  
unpredictable	  turn-‐offs	  by	  bill	  collectors.	  Customers	  have	  little	  to	  no	  visibility	  on	  how	  their	  bill	  is	  
calculated,	  and	  in	  general	  feel	  distrustful	  of	  grid	  connections.	  While	  in	  Kenya	  the	  utility	  is	  much	  
more	   mature	   and	   professionally	   managed,	   and	   so	   households	   truly	   do	   aspire	   to	   a	   grid	  
connection,	  in	  Uganda	  and	  most	  other	  developing	  world	  markets,	  customers	  do	  not	  even	  aspire	  
to	   engage	  with	   this	   sort	   of	   service	  provider.	   This	  makes	   investing	   in	   grid	   extension	  even	   less	  
rational	  –	  unless	  the	  supply	  and	  management	  issues	  can	  be	  addressed	  as	  well,	  which	  of	  course	  
further	  raises	  the	  costs.	  	  
	  
Moreover,	   developing	  world	   governments	   are	   increasingly	   providing	   favorable	   VAT	   and	   duty	  
treatments	   on	   solar	   products,	   including	   accessory	   appliances.	   In	   Uganda	   and	   Kenya,	   solar	  
products	   are	   duty-‐free.	   Industry	   actors	   have	   shown	   a	   track	   record	   of	   success	   in	   lobbying	  
governments	  to	  adopt	  more	  favorable	  solar	  tariffs,	  including	  d.light	  in	  Cameroon	  for	  example.	  	  
	  	  
In	   summary,	   market-‐based	   distribution	   of	   solar	   home	   system	   is	   a	   leading,	   cost-‐effective	  
solution	   for	   consumers	   and	   public	   stakeholders	   alike,	   especially	   when	   both	   financial	   costs	  
and	  development	  costs,	  plus	  the	  ability	  to	  scale,	  are	  taken	  into	  consideration.	  	  
	  

Intervention	  

Cost	  of	  reaching	  20M	  households	  in	  10	  
years	  	  	  (USD)	  

Associated	  
development	  costs	  	   Ability	  to	  scale	  To	  the	  consumer	   To	  the	  public	  

stakeholder,	  per	  
household	  

None:	  “status	  quo”	  
low-‐quality	  lighting	  
solutions32	  &	  
phone	  charging	  

~$63	  annually33	   N/A	   Already	  scaled	   High	  

d.light	  D-‐series	  
solar	  home	  system	  
–	  market	  based	  

Medium:	  	  
~$17034	  	  
(for	  4+	  years	  of	  
service)	  

$113	   High:	  to	  date	  
>8.5M	  d.light	  
solar	  products	  
sold	  worldwide	  

None,	  only	  
benefits	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
32	  Includes	  expenditure	  on	  low-‐quality	  sources	  like	  kerosene-‐fueled	  candles/lanterns,	  battery-‐powered	  flashlights,	  
and	  candles.	  
33	  IDinsight	  
34	  Represents	  an	  average	  price	  over	  a	  10-‐year	  time	  horizon,	  given	  planned	  cost	  reductions.	  
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d.light	  D-‐series	  
solar	  home	  system	  
–	  
free	  distribution	  

Low:	  $0	   $1.7B35	   Low	  (without	  
perpetual	  public	  
sector	  funding)	  

None,	  only	  
benefits	  

Grid	  extension	  

$490	  for	  first	  
year	  of	  service;	  
$120	  in	  future	  
years.	  

$10,000	  per	  
kilometer	  	  
	  
	  

Low:	  for	  example	  
only	  15%	  
electrification	  in	  
Uganda	  to	  date	  

Medium:	  high	  for	  
standard	  of	  
living,	  but	  
extremely	  low	  for	  
environmental	  
health	  

	  
Taken	  as	  a	  whole,	  the	  D20g	  go-‐to-‐market	  pilot	  required	  $2	  million	  of	  investment,	  a	  little	  more	  
than	  50%	  of	  which	  case	  from	  USAID.	  This	  is	  a	  desirable	  level	  of	  leverage	  for	  public	  funders.	  	  
	  
	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
35	  Represents	  wholesale	  cost	  of	  unit	  and	  local	  logistics	  and	  distribution	  costs.	  	  
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5. Pathways	  to	  Scale	  
	  
The	  grant	  target	  of	  5,250	  products	  sold	  was	  exceeded	  by	  71%	  for	  a	  total	  unit	  sales	  volume	  of	  
8,996,	  in	  turn	  impacting	  44,980	  people.	  We	  expect	  to	  see	  monthly	  sales	  rates	  of	  2,000	  units	  for	  
the	   remainder	   of	   2014	   in	   Uganda,	  with	   the	   potential	   for	   accelerated	   growth	   in	   our	   D-‐series	  
early	  2015.	  Based	  on	  sales	  trends	  and	  demand	  forecasts,	  we	  expect	  to	  be	  able	  to	  double	  this	  
monthly	  volume	  across	  2-‐3	  key	  markets	  by	  the	  second	  half	  of	  2016.	  	  
	  
Based	  on	  this	  degree	  of	  success,	  d.light	  is	  confident	  that	  our	  D-‐series	  home	  system	  products	  will	  
require	   an	   initial	   period	   of	   hybrid	   scaling	   to	   enable	   accelerated	   market	   development	   and	  
significant	   up-‐front	   outlays	   for	   consumer	   financing,	   but	   will	   ultimately	   scale	   commercially	  
through	  private	  investment	  and	  revenue	  generation.	  We	  are	  confident	  in	  this	  pathway	  to	  scale	  
for	  the	  following	  reasons.	  
	  

a) Customers	  demonstrated	  willingness-‐to-‐pay	  in	  our	  go-‐to-‐market	  pilot.	  
	  
Selling	  71%	  more	  units	   than	  expected	  within	  the	  grant	  period	  validates	  our	  hypothesis	   that	  a	  
sufficient	   level	  of	   customers	   are	  willing	   to	  pay	   for	   the	   value	  of	   a	   solar	  home	   system	  product	  
with	  four	  times	  the	  energy.36	  	  Similarly,	  default	  rates	  were	  at	  the	   level	  expected	  (10%),	  which	  
confirms	  that	  customers	  are	  not	  overestimating	  their	  ability	  to	  maintain	  payments	  overtime.	  	  
	  
Nonetheless,	   we	   recognize	   that	   adoption	   would	   be	   much	   higher	   if	   the	   daily	   payment	  
requirements	   were	   even	   lower.	   We	   expect	   to	   address	   this	   consumer	   issue	   in	   the	   next	  
generation	  through	  2-‐year	   financing.	  Through	  a	  variety	  of	  cost-‐reductions	  we’ve	  been	  able	  to	  
achieve	   through	   this	   pilot,	   we	   expect	   to	   significantly	   reduce	   the	   daily	   payment.	   To	   further	  
expand	   affordability,	   we	   also	   expect	   to	   reduce	   the	   down	   payment	   and	   be	   more	   consumer	  
friendly	  concerning	  reactivation	  fees.	  	  
	  

b) Sales	  growth	  is	  ahead	  of	  original	  expectations.	  
	  
At	  the	  time	  of	  DIV	  Stage	  2	  proposal	  development,	  we	  expected	  to	  achieve	  a	  monthly	  sales	  rate	  
of	  2,300	  systems	  at	  the	  beginning	  of	  Year	  4,	  or	  mid-‐2016.	  	  We	  now	  expect	  to	  see	  this	  monthly	  
volume	   sometime	   early	   2015.	   At	   the	   time	   of	   proposal	   development,	   we	   projected	   selling	  
3,700,000	  units	  over	  a	  10-‐year	  time	  horizon—by	  mid-‐2022;	  we	  now	  expect	  to	  reach	  this	  level	  of	  
scale	  a	  few	  years	  earlier,	  in	  2020.	  	  
	  
Our	  expansion	  plans	  are	  also	  positive:	  we	  are	  in	  the	  process	  of	  launching	  another	  pilot	  in	  Haiti	  
around	  an	  updated	  version	  of	  the	  D20g,	  and	  have	  plans	  for	  additional	  pilots	  in	  Kenya	  and	  India	  
in	  the	  next	  year.	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
36	  Based	  on	  watt-‐hours.	  
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Revised	  Global	  Sales	  forecasts:	  	  
Timeline	   Projected	  Units	  Sold	  (cumulative)	  

2017	  (2	  years	  out)	   500,000	  
2020	  (5	  years	  out)	   3,000,000	  
2025	  (10	  years	  out)	   10,000,000	  
	  

c) We	   will	   be	   making	   strategic	   improvements	   to	   our	   product	   offering	   and	   business	  
model.	  

	  
Critical	   learning	  on	  areas	   for	   improvement	  on	   the	  D20g	  product	  and	  payment	  platform—and	  
responses	  to	  this	  learning—have	  been	  detailed	  above.	  The	  D20g	  launch	  also	  afforded	  important	  
learning	  about	  the	  functions	  d.light	  had	  to	  sub-‐contract	  at	  a	  pilot	  stage,	  enabling	  the	  company	  
to	  weigh	   the	  costs	  and	  benefits	  of	  building	   the	  capacity	   to	  execute	   these	   functions	   internally	  
within	  d.light.	  As	  discussed	  above,	  we	  arrived	  at	   the	   conclusion	   that	  we	  will	   be	  able	   to	  offer	  
even	  better	   service	  and	  value	   for	  our	   customers	   if	  we	  can	   scale	  both	   in	  Uganda	  and	  globally	  
without	   the	   costs	   of	   sub-‐contracting	   core	   product	   functions.	   For	   example,	   bringing	   back-‐end	  
technology	  development	  in-‐house	  will	  contribute	  to	  a	  significant	  share	  of	  the	  product’s	  overall	  
price	  reductions.	  	  
	  
Moreover,	  our	  pathway	  to	  scale	  will	  be	  supported	  by	  strategic	  partnerships.	   	  Throughout	   the	  
D20g	  pilot,	  d.light	  has	  been	  building	  and	  strengthening	  a	  range	  of	  partnerships	  that	  will	  ensure	  
successful	  global	  expansion.	  On	  the	  distribution	  side,	  we	  will	  be	  able	  to	   leverage	  a	  number	  of	  
existing	  channel	  partners–for	  example	   the	  French	  oil	  and	  gas	  company	  Total’s	   service	  station	  
outlet	  network	  in	  the	  20	  countries	  where	  we	  partner	  with	  them.	  d.light	  will	  continue	  to	  partner	  
with	   leading	   telecoms	  providing	  mobile	  money	   services	   so	   that	   pay-‐as-‐you-‐go	  home	   systems	  
can	  accept	  payment	   from	  a	  wide	  variety	  of	  platforms.	  Our	  payment	  model	  will	   be	   facilitated	  
through	  a	  call	  center-‐based	  customer	  support	  team.	  d.light	  has	  2	  years	  of	  experience	  working	  
with	  call	   centers	   in	  Kenya,	   including	  with	   the	   firm	  that	  handles	  Airtel’s	   service	  calls—and	  has	  
now	  optimized	   the	  way	   in	  which	  we	  manage	  call	   center-‐based	  hires.	  As	  a	   result,	  we	  are	   in	  a	  
position	   to	   provide	   the	   training,	   scripts,	   and	   proprietary	   reporting	  modules	   that	   feed	   into	   a	  
cloud-‐based	  performance	  management	  system,	  which	  ensures	  high	  performance	  support.	  	  
	  

5.1. Further	  funding	  requirements	  
	  
Although	  we	  are	  reaching	  a	  point	  where	  the	  D-‐series	  is	  attaining	  a	  breakeven	  sales	  rate,	  scaling	  
for	  national	  coverage	  in	  Uganda	  remains	  highly	  capital	  intensive	  for	  two	  main	  reasons.	  
	  
The	   first	   is	  working	   capital.	  At	   our	   current	   sales	   rate,	  we	  would	  be	   able	   to	   fund	   the	  working	  
capital	   costs	   for	   the	   products	   out	   of	   revenue	   generated	   by	   the	   products	   already	   in-‐market.	  
However	   a	   step-‐change	   in	   scale	   from	   a	   few	   thousand	   units	   per	  month	   to	   tens	   of	   thousands	  
requires	  substantially	  more	  working	  capital	  than	  d.light	  has	  available.	  	  
	  
The	  second	  is	  infrastructure	  costs.	  Based	  on	  the	  success	  of	  this	  pilot,	  we	  have	  learned	  that	  we	  
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can	  provide	  the	  best	  value	  and	  service	  for	  customers	   if	  we	  establish	  a	  full	   team	  in	  Uganda	  to	  
directly	  serve	  the	  market.	  By	  eliminating	  third	  party	  contractors,	  we	  will	  be	  able	  to	  significantly	  
reduce	  prices	   to	   the	  customer	  while	  providing	  an	   improved	  product,	   improved	  servicing,	  and	  
increased	  payment	  flexibility.	  By	  managing	  the	  operations	  on	  the	  ground,	  we	  will	  have	  a	  self-‐
sustaining	  model	  that	  can	  be	  replicated	  and	  rapidly	  scaled	  in	  other	  countries	  without	  the	  need	  
for	  reliance	  on	  a	  third	  party.	  	  
	  
d.light	  has	  not	  yet	  been	  able	  to	  secure	  commercial	  funding	  to	  take	  this	  product	  vertical	  to	  the	  
next	  level	  of	  scale	  because	  investors	  and	  lenders	  consider	  the	  business	  model	  to	  be	  quite	  risky	  
at	  this	  early	  stage	  of	  market	  development.	  We	  believe	  it	  will	  take	  another	  2-‐3	  years	  of	  market	  
growth	   and	   maturity	   before	   non-‐commercial	   funding	   would	   no	   longer	   be	   an	   essential	  
component	  of	  driving	  expansion.	  	  
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6. Dissemination	  &	  Outreach	  Strategy	  
	  
d.light’s	  dissemination	   strategy	  around	   the	   findings	   from	  this	  pilot	  will	   center	  on	  a	  dedicated	  
Impact	  Report.	  A	  pre-‐final	  version	  of	  this	  report	  will	  be	  submitted	  to	  USAID	  in	  January	  2015,	  at	  
which	   time	   d.light	   will	   request	   DIV’s	   review	   for	   feedback	   on	   the	   presentation	   of	   findings,	  
confirmation	  of	  proper	  co-‐branding,	  and	  discussion	  on	  co-‐promotion	  opportunities.37	  
	  
Once	   finalized	   and	   published,	   d.light	   will	   launch	   public	   dissemination	   activities	   in	   February	  
2015.	  Planned	  activities	  include	  the	  following.	  

• Publication	  of	  report	  on	  d.light’s	  website	  
o Posting	  of	  report	  on	  USAID’s	  Development	  Experience	  Clearinghouse	  

• Press	  release	  announcing	  grant	  completion	  and	  report	  publication	  
• Email-‐based	  distribution	  of	  report	  to	  Partners,	  Champions,	  and	  Influencers	  
• Social	  media-‐based	  publicity	  of	  report	  
• A	  public	  event	  for	  presentation	  and	  discussion	  (webinar	  or	  in-‐person	  meeting)	  
• Placement	  of	  external	  articles	  on	  the	  report,	  authored	  by	  d.light	  and/or	  third	  parties	  

o For	   example:	   Huffington	   Post,	   Stanford	   Social	   Innovation	   Review,	   Skoll	  
Foundation	  Online	  

• Presentation	  of	  results	  in	  external	  events	  
o For	  example:	  SE4ALL	  Forum,	  GOGLA	  Annual	  Conference,	  SEEP	  Conference,	  ANDE	  

Metrics	  Conference	  
	  
Primary	  audiences	  include	  the	  following.	  	  

• Investors	  and	  funders:	  USAID,	  DFID,	  Shell	  Foundation,	  Acumen,	  Omidyar	  Network	  
• Partners:	   Solar	   Aid,	   Mercy	   Corps,	   International	   Rescue	   Committee,	   Practical	   Action,	  

Lighting	  Global,	  World	  Bank,	  International	  Finance	  Corporation,	  SKS	  Microfinance	  
• Relevant	   industry	   and	   business	   alliances:	   GOGLA,	   UN	   Foundation	   Energy	   Access	  

Practitioner	  Network,	  UN	  Business	  Call	  to	  Action,	  Global	  Alliance	  for	  Clean	  Cookstoves,	  
Renewable	  Energy	  and	  Energy	  Efficiency	  Partnership,	  Inclusive	  Business	  Action	  Network	  

o Other	  business	  and	  practitioners	  in	  the	  sector	  (via	  GOGLA,	  Lighting	  Global)	  
• Other	  ancillary	  or	  research	  programs:	  Energy	  and	  Environment	  Partnership,	  Climate	  

Scope,	  World	  Resources	  Institute,	  ENERGIA

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
37	  d.light	  is	  interested	  in	  co-‐promotion	  with	  DIV	  on	  as	  many	  of	  these	  activities	  as	  possible	  and	  seeks	  DIV’s	  support	  
securing	  placement	  of	  articles	  and	  participation	  in	  relevant	  events.	  	  
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7. Appendix	  

1.1. Appendix	  1	  -‐	  Grant	  management	  summary	  as	  of	  September	  19,	  
2014	  

	  
1.1.1. Milestone	  Report	  Indicators	  
Note:	   Because	   IDinsight’s	   research	   indicated	   that	   the	   average	  household	   size	   of	  D20g	  
customers	  is	  6,	  rather	  than	  5	  which	  is	  the	  global	  developing	  world	  average	  d.light	  uses,	  
the	   figures	  below	   for	   “beneficiaries	   reached”	  have	  been	   adjusted	   accordingly	   and	   are	  
therefore	  larger	  than	  what	  has	  been	  reported	  in	  previous	  milestone	  reports.	  	  

	  
Milestone	  #	   4	   5	   6	   7	   8	   9/TOTAL	  
Indicator	   (Cumulative	  totals,	  per	  previous	  reports)	  
#	  of	  outlets	  
activated	   6	   14	   57	   99	   109	   196	  

#	  of	  brand	  
activators	  
trained	  

10	   34	   138	   198	   236	   319	  

#	  of	  
beneficiaries	  
reached	  

72	   1,500	   7,110	   16,488	   26,334	   53,976	  

	  
	  

1.1.2. Financial	  Summary	  
USAID/DIV	  Budget	  vs	  Actual	  	  
September	  19,	  2012-‐September	  19,	  2014	  

Funder	   Line	  Item	   Budget	  (USD)	   Actual	  (USD)	  
Budget	  
Remaining	  (USD)	  

USAID	  

Personnel	   	  178,770	  	   	  178,770	  	   	  -‐	  	  	  	  
Travel	   	  54,900	  	   	  6,334	  	   	  48,566	  	  
Other	   	  220,919	  	   	  269,485	  	   	  (48,566)	  
Contractual	   	  565,537	  	   	  565,537	  	   	  -‐	  	  	  	  
USAID	  TOTAL	   	  1,020,126	  	   	  1,020,126	  	   	  0	  	  

d.light	  

Personnel	   	  955,345	  	   	  722,474	  	   	  232,871	  	  
Travel	   	  10,000	  	   	  -‐	  	  	  	   	  10,000	  	  
Other	   	  15,000	  	   	  168,481	  	   	  (153,481)	  
Contractual	   	  -‐	  	  	  	   	  92,582	  	   	  (92,582)	  
	  D.LIGHT	  TOTAL	   	  980,345	  	   	  983,538	  	   ($3,193)	  	  

Represents	  d.light	  
contribution	  above	  
original	  
commitment	  PROJECT	  TOTAL	   	  $2,000,471	  	   $	  2,003,664	  	  
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1.2. Appendix	  2	  –	  Marketing	  collateral	  &	  photos	  of	  marketing	  efforts	  
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1.3. Appendix	  3	  –	  Go-‐to-‐market	  pilot	  photos	  
From	  top	  to	  bottom,	  these	  photos	  show:	  	  

• Marketing	  training;	  
• D20g	  dealers	  collecting	  stock;	  
• D20g	  dealer’s	  shop;	  	  
• Nighttime	  product	  demonstration	  with	  customers	  (two	  photos);	  
• D20g	  in	  use	  in	  customer	  home.	  
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