
4. Understanding Off-Grid
Solar Customers

Foundations of Off-Grid Solar in Haiti
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Overview

The objectives of this module are to provide an overview and key resources/tools for understanding:​

• Why do households and businesses invest in off-grid solar and what are they looking for? 
(Go to section)​

• How do you assess customer energy needs? (Go to section)​

• How do you develop a customer load profile from survey information? (Go to section)​
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Why do households and 
businesses invest in off-
grid solar and what are 
they looking for?
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Key Factors Driving Off-Grid Solar Purchasing

There are a variety of factors driving customers to consider investing in off-grid solar solutions including, 
among others:

– Existing fuel/service (biomass fuels, kerosene, batteries, own genset, 3rd party gensets, centralized 
electricity, etc.)

– Reliability/cost of baseline fuel supply/service
– Availability of alternatives
– Awareness of solar solutions
– Trust in solar solutions
– Market availability of solar solutions
– Willingness/ability to pay
– Need for business/income growth
– Need to power specific equipment or appliances
– Social status

Source: 60 Decibels Why Off-Grid Energy Matters, Efficiency for Access Off-Grid 
Appliance Market Survey; Off-Grid Solar Market Trends Report 2022

http://60decibels.com/wp-content/uploads/2022/11/60-Decibels-Why-Off-Grid-Energy-Matters-1.pdf
https://storage.googleapis.com/e4a-website-assets/CLASP-MarketSurvey-2020-final.pdf
https://storage.googleapis.com/e4a-website-assets/CLASP-MarketSurvey-2020-final.pdf
https://www.gogla.org/reports/off-grid-solar-market-trends-report-2022/
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Consumer Priorities for Energy Access - Households 

Source: Efficiency for Access Off-Grid Appliance Market Survey

Energy access demand for households is focused mainly on the customer priorities of lighting, cell 
phone charging, and household appliances, particularly televisions, fans, and freezers.
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Consumer Priorities for Energy Access – Commercial Entities

Source: Efficiency for Access Off-Grid Appliance Market Survey

Energy access demand for commercial entities is focused mainly on the customer priorities of solar 
water pumps, agricultural cold storage, and small / medium enterprise (SME) cold storage.
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https://storage.googleapis.com/e4a-website-assets/CLASP-MarketSurvey-2020-final.pdf
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What Impacts are Most Important to Off-Grid Solar Customers?

Source: 60 Decibels Why Off-Grid Energy Matters

For standard off-grid solar products (orange), enabling better access to lighting, reducing energy 
expenditures, improving health, and improving reliability are all highlighted by customers as the impacts / 
changes that are most important to them. Specialized off-grid solar appliances (yellow) focus on 
increasing income and sales as key impacts.

http://60decibels.com/wp-content/uploads/2022/11/60-Decibels-Why-Off-Grid-Energy-Matters-1.pdf


9

What Characteristics are Most Important to Customers?

Source: 60 Decibels Why Off-Grid Energy Matters

Quality of the products ranks consistently as the product characteristic that is most important to off-grid 
solar customers, followed by other factors like reliability, access to quality service, etc.

http://60decibels.com/wp-content/uploads/2022/11/60-Decibels-Why-Off-Grid-Energy-Matters-1.pdf
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What Characteristics Make Customers Avoid Off-Grid Solar?

Source: 60 Decibels Why Off-Grid Energy Matters

High price points, inconvenient payment methods, and issues with product quality, particularly batteries,
rank as the driving factors for why customers avoid off-grid solar.

http://60decibels.com/wp-content/uploads/2022/11/60-Decibels-Why-Off-Grid-Energy-Matters-1.pdf
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How do you assess 
customer energy needs?
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Energy Needs Assessment

Goal: Develop a clear picture of the community and the individual households/businesses as well 
as the factors that influence their energy needs and potential for different energy solutions.

Capture data directly 
from people through 
surveys, interviews, 
focus groups, etc.

Ask

Capture visual data by 
observing and taking 

photographs.

Look

Develop a deeper 
understanding through 

immersion, 
observation, “day-in-

the-life.”

Immerse

Source: MIT D-Lab

https://d-lab.mit.edu/research/past-research-projects-programs/energy-needs-assessment-toolkit
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Energy Needs Assessment

Demographics 
and Habits

Building / site 
characteristics

Current / Future 
Energy Needs

Energy Expenditures 
and Financing

Current 
challenges

Collecting key data and characteristics of 
a community and/or household or 
business allows an off-grid solar project 
or company to better understand:

• Needs for solutions
• Better design solutions
• Improved understanding and reporting 

on the impact of solutions
• Develop before / after stories for 

marketing and business development
• Evaluate potential customers
• Evaluate willingness / ability to pay.

Location
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Key Parameters: Location

Parameter Why is this important? Notes

GPS Coordinates

Coordinating logistics and installment of 
solutions; Mapping of impact (e.g., GIS or 
website) for communications or business 
development.

Surveys should record location using survey 
tablets or smart phone.

Name of City/Town

Coordinating logistics and installment of 
solutions; Mapping of impact (e.g., GIS or 
website) for communications or business 
development.

Documented at outset of survey.

State or Region

Coordinating logistics and installment of 
solutions; Mapping of impact (e.g., GIS or 
website) for communications or business 
development.

Documented at outset of survey.

Location
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Key Parameters: Building and Site

Parameter Why is this important? Notes

Proximity to water / flooding risk Risk assessment and design of solution.

Observed by survey enumerator (e.g. 
distance from water body). General 
questions should be asked of the customer 
and other local people (e.g., does this area 
flood when it rains?)

Accessibility of site by road (e.g., for trucks) Determines costs and needs for system 
design and installation.

Observed by person conducting the survey
(e.g. distance from access roads).

Building material and quality Determines what kind of materials need to 
be used for racking, as well as safety / 
stability of solution and risk assessment.

Observed by person conducting the survey
(e.g. concrete, wood, tin, mud, etc.)

Roof material and quality Determines if roof-mounting is advised, as 
well as what kind of materials need to be 
used for racking. Risk assessment 
determines the safety / stability of solution.

Observed by person conducting the survey
(e.g. tin, concrete, wood, tarpaulin).

Shading (e.g. trees or other buildings), 
topography, and other suitability factors

Risk assessment and design and sizing of 
solar solution.

Observed by person conducting the survey
.

Building / site 
characteristics
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Key Parameters: Demographics and Habits

Parameter Why is this important? Notes

Customer type - household, business, 
public service (e.g., clinic, school, church)

Storytelling for business development and 
marketing, and before / after impact 
assessment.

If a business or public service, what type?

If a household, what level of relative income 
do they have (observed)?

People living in the household or employed 
in the business / institution

Influences electricity demand and size of 
system. This is a key input for impact 
estimates.

Disaggregated by age (children vs. adults) 
and gender where possible.

Primary source of income / revenue and 
estimated monthly income / revenue

Storytelling for business development and 
marketing, as well as before / after impact 
assessment and willingness to pay / ability 
to pay.

Important to capture specifics for type of 
employment as it will enable better 
communications of impacts and marketing to 
customers; Seasonality of income is 
important to assess as well.

For businesses/public services – what are 
their general operating hours?

Influences electricity demand and size of 
system.

Important to understand this somewhat 
granularly as it influences battery and solar 
sizing.

Demographics 
and Habits
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Key Parameters: Energy Needs

Parameter Why is this important? Notes
Current source/s of 
electricity or energy 
alternatives

Storytelling for business development and marketing, 
as well as willingness to pay / ability to pay and 
impact calculations.

Prompt respondent with examples (e.g., biomass, 
kerosene, 3rd party phone charging, flashlights, generator, 
solar panels, batteries, electricity grid, etc.)

Respondent should indicate all sources used and note a 
“primary” source.

Current use/s of 
electricity or energy 
alternatives

Storytelling for business development and marketing, 
as well as willingness to pay / ability to pay and 
impact calculations.

Prompt respondent with examples (e.g., phone charging, 
lighting, TV, radio, fan, etc.)

Existing / desired 
appliances

Load profile development. Important to understand the types of appliances and ratings 
for those appliances. Taking pictures of equipment, 
especially less common equipment is important.

Usually good to have checkboxes or dropdowns with 
common appliances.

Existing wiring or 
electric installation

Influences safety and design considerations for the 
new solar system.

Important to take pictures of any existing electrical 
installation.

Current / Future 
Energy Needs
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Key Parameters: Expenditures and Financing 

Parameter Why is this important? Notes
Current expenditures 
for electricity or 
energy alternatives

Storytelling for business development and marketing, 
as well as willingness to pay / ability to pay and 
impact calculations.

Survey should ask directly about monthly or weekly 
expenditures and ask questions to allow for indirect 
calculation (e.g., how often do you purchase, for how 
much, etc.)

Use of mobile money Willingness to pay / ability to pay. Enumerators should ask what platform is used and what 
kinds of purchases are made.

Access to a financial 
institution

Willingness to pay / ability to pay, and risk 
assessment.

This can include savings accounts, loans, etc.

Energy 
Expenditures and 

Financing
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Key Parameters: Challenges

Parameter Why is this important? Notes
Current challenges 
with energy access

Storytelling for business development and marketing, 
as well as design of solar solutions and impact 
calculations.

Should be asked as open-ended questions, with specific 
leads for suppressed income, limited appliances for 
comfort of business, etc.

Current challenges 
with energy systems 
/ alternatives

Storytelling for business development and marketing, 
as well as design of solar solutions and impact 
calculations.

Should be asked open-ended as well as with specific leads 
for reliability, cost, poor service quality, damage to 
equipment, etc.

Current 
challenges
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MIT D-Lab’s Energy Assessment Toolkit

MIT D-Lab developed a toolkit to help 
with energy assessments for off-grid 
solar. The toolkit includes three types of 
resources:

– Data collection tools including 
templates and guides for surveys 
and focus groups (household, 
business, focus group, supply 
chain community institution, etc.)
• All of these are available in 

French
– Data analysis tools including 

excel templates for data 
processing and visualization

– User guides and other supporting 
training materials

Source: MIT D-Lab

Surveys and analysis materials are example guidance, but for best 
effect users should adapt questions and approaches to fit their 
needs and context.

https://drive.google.com/drive/folders/0B1v3ErcSzhs7NzREU29USE1Ra3M?resourcekey=0-7-78mHDz-Zrc2rh3baetTw
https://drive.google.com/drive/folders/0B1v3ErcSzhs7NFBqYkY5YlpMcGc?resourcekey=0-nWSSHoQ6YJ68FKbxTV5Glg&usp=drive_link
https://drive.google.com/drive/folders/1k1TQJdf8J1D52wPluDPNSLQA2hk0Ziff?usp=drive_link
https://drive.google.com/drive/folders/0B1v3ErcSzhs7X2pfd0M1cXlmaUE?resourcekey=0-rZkfvyKMKFumwwcpFZXScA&usp=drive_link
https://drive.google.com/drive/folders/0B1v3ErcSzhs7VnA0Z1V2aDE4NVE?resourcekey=0-L7PtbHEgxnS3jMppbQe9fg&usp=drive_link
https://d-lab.mit.edu/research/past-research-projects-programs/energy-needs-assessment-toolkit
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Informed Consent

Permission granted by an individual with full knowledge of the possible consequences and 
benefits and with no use of force, fraud, or illegitimate incentives for coercion.

Decision making 
capacity

The person being asked for 
their consent must have 

sufficient decision-making 
capacity. Are they able to 

understand and rationalize 
different options and the 
consequences of them? 

Can they evaluate personal 
cost-benefit of a decision?

Voluntary participation

Participants must 
understand and be allowed 

to voluntarily participate. 
Participants should 

understand that they can 
refuse to answer questions 

or withdraw at any time.

Documentation of 
consent

Consenting participants 
must be able to indicate 

their understanding of the 
disclosed information and 

acknowledge that they give 
their consent without 

coercion. Consent can be 
verbal or written (generally 
for surveys try to get written 
consent or a check box to 

document consent).

Disclosure

Details of the survey / 
research must be fully and 

clearly disclosed to the 
participant.

An example informed consent form from the MIT D-Lab Toolkit can be found here. 

Source: MIT D-Lab

https://docs.google.com/document/d/0B1v3ErcSzhs7MzBsOVF4cU8ybHM/edit?resourcekey=0-ehIM4PrYD6I2Jc4ArHdAtA
https://d-lab.mit.edu/research/past-research-projects-programs/energy-needs-assessment-toolkit


22

Informed Consent - Disclosure

Key elements to disclosure to a potential survey participant include, but are not limited to:

• Who the person conducting the survey is and what organization they work for
• How long the interview/survey will take
• What kind of questions will be asked (e.g., demographics, questions about your household energy use and 

expenditures)
• How the information will be used (e.g., to better understand energy needs and design off-grid solar solutions)
• How the information will be managed (e.g., data storage, protection of personal information)
• Who will have access to the information
• What participation in the survey means and does not mean (e.g., it does not guarantee them X)

Disclosure should be done to meet the needs of the participant. In some cases, this will be a written disclosure document, 
but in most cases for off-grid solar this will mean a verbal disclosure (in the participant's language of preference – e.g., 
French, Creole, etc.)

Following disclosure, participants need to voluntarily indicate that they want to proceed with the survey and acknowledge 
that they can stop at any point if they would like to.

An example informed consent form from the MIT D-Lab Toolkit can be found here.

NO INFORMED CONSENT = NO SURVEY. NO EXCEPTIONS.

Source: MIT D-Lab

https://docs.google.com/document/d/0B1v3ErcSzhs7MzBsOVF4cU8ybHM/edit?resourcekey=0-ehIM4PrYD6I2Jc4ArHdAtA
https://d-lab.mit.edu/research/past-research-projects-programs/energy-needs-assessment-toolkit
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How do you develop a customer 
load profile from survey 
information?
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Estimating Customer Demand from Survey Data

Developers each have specific and nuanced approaches for estimating customer demand, and 
therefore system sizing and design, but all of them include the following considerations:

• Number and type of appliances (existing or planned)

• Peak power rating of those appliances (or proxies)

• Utilization of the planned appliances (how long and at what times of the day)

• Hourly expected load based on existing or planned appliances, as well as their quantity of 
appliances and power needs of those appliances

Energy Needs Assessments can help to develop this information so that load profiles can be 
developed and inputted into system design (see Module 5).

https://nrel.sharepoint.com/:p:/r/sites/USAIDHaiti/_layouts/15/Doc.aspx?sourcedoc=%7B4D6D738D-2B3F-4994-9AE0-F1444F075946%7D&file=Module%205%20-%20Designing%20and%20Modeling%20Off-Grid%20Solar%20Systems_Amanda%20Original.pptx&wdLOR=c592BFAA9-8C2F-1646-B7DC-481743D942F6&action=edit&mobileredirect=true
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Example Load – Appliances, Ratings, and Peak Power

Load Type Quantity Power Rating (W) Peak Power (kW)

Lighting 5 10 0.05

Fans 3 20 0.06

Television 1 25 0.025

Freezer 3 300 0.9

Water Pump 1 1200 1.2

Mill 1 10000 10

Grinder 1 1600 1.6

What type of 
appliances are existing 

or planned?

How many are there of 
each type of appliance?

What is the power rating for the 
appliances? Check spec sheets 
from manufacturer or supplier.

When all appliances are on, how 
much power is used? Reminder:

quantity * power rating / 1000.
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Example Hourly Load Estimation – Utilization

Load 
Type Hr 0 Hr 1 Hr 2 Hr 3 Hr 4 Hr 5 Hr 6 Hr 7 Hr 8 Hr 9 Hr 10 Hr 11 ……. Hr 23

Lighting 0.5 0.5 0.5 0.5 0.5 0.5 1 1 0.5 0 0 0 ## 0.5

Fans 0 0 0 0 0 0 0.5 0.5 0.5 1 1 1 ## 0

[….]

Mill 0 0 0 0 0 0 0 1 1 0 0 0 ## 0

Grinder 0 0 0 0 0 0 0 0 0 1 1 1 ## 0

How often and when are different appliances used?

• For each hour in a day (hour 0 = 12:00 AM – 1:00 AM), the proportion of the hour that an appliance is used should be estimated

• Values will be 0-1, 0 = no use, 0.5 = 30 minutes out of an hour, 1 = 100% of the time in that hour

• If only half of the appliances (e.g., lighting) are used for the full hour, you can also record 0.5 since it is half of the peak power
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Example Hourly Load Estimation

Load 
Type Quantity Power 

Rating (W)
Peak Power 

(kW) Hr 0-3 Hr 4 Hr 5 Hr 6 Hr 7 Hr 8 Hr 9 Hr 10-23

Lighting 5 10 0.05 ## 0.5 0.5 1 1 0.5 0 ##

Fans 3 20 0.06 ## 0 0 0.5 0.5 0.5 1 ##

TV 1 25 0.025 ## 0 0 0 0 0 0 ##

Freezer 3 300 0.9 ## 1 1 1 1 1 1 ##

Water 
Pump 1 1200 1.2 ## 1 1 1 1 0 0 ##

Mill 1 10000 5 ## 0 0 0 1 1 0 ##

Grinder 1 1600 1.6 ## 0 0 0 0 0 1 ##

Load Type Hr 4 Hr 5 Hr 6 Hr 7 Hr 8 Hr 9

Lighting 0.025 0.025 0.05 0.05 0.025 0

Fans 0 0 0.03 0.03 0.03 0.06

TV 0 0 0 0 0 0

Freezer 0.6 0.6 0.6 0.6 0.6 0.6

Water Pump 1.2 1.2 1.2 1.2 0 0

Mill 0 0 0 5 5 0

Grinder 0 0 0 0 0 1.6

Total Load 1.825 1.825 1.88 6.88 5.655 2.26

Utilization Rate Over 1 Day 
(fraction of 100% of each hour)

Estimated Load (kW)

Estimated Load in 
Each Hour (kW) = 
Peak Power (kW) * 
Utilization Rate (%)

Sum total for each hour 
creates a load profile
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Other Considerations

• Annual load profiles – solar systems are mostly designed based off annual load profiles, so 
it is important to scale the daily estimates accordingly.

• Seasonality of demand – sometimes certain loads are only active in a particular season 
(e.g., agricultural processing). Generally, there is a need to size for the biggest season, but 
this can leave substantial un-utilized or under-utilized capacity in other parts of the year.

• Flex capacity – many developers will size systems slightly larger (1.15x, 1.2x, 1.5x, etc.) to 
allow customers' loads to grow more and allow some flexibility if actual loads are bigger than 
expected. There are tradeoffs for system economics and payback period.

• System Autonomy – different applications may need different levels of resiliency depending 
on what kind of loads are present. Generally, systems plan for 1-3 days of autonomy.

1

2

3

4
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