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Background

A The201617 Global LEAP Awards -Gifid Refrigerator Competitioaims to identify and promote the
best in class offjrid refrigerators.

A Three $200,000 cash prizes for products that demonstrate mdeleeting innovations in (1) Energy
Efficiency, (2) Overall Value, a8 Appropriate Design and User Experience.

A Lab test (run by CLASP) to determine winner of (1) & (2).

A Field testing (by Energy 4 Impact) targeting end users will be conducted to determine the winner of (

Objectivesof the FieldTest
1. 9ai0lo0f AdaK K2g ¢Sttt LRNPRAZOGA G§RISNIP2NY Ay | WNBF{ f

2. Gather information from end users about their experience of the products.
3. Provideinformation for the basi®f awardingthe W! LILINRDe®igh &nd S SNJ 9 ELISNA Sy O0SQ |
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http://globalleap.org/refrigerators

Justification

Why conduct an orgrid refrigeratorsurvey?

A Off-grid refrigerationis nascent. Therg & gh@ugh offgrid appliance penetration Ugandao form asensible
baseline.

A Understand the contextvithin which we will be running the field test, ildgandan micreenterprise ownersise
refrigeration as parbof their operationsHow did they come to a decision to acquire a fridge? What value are they
getting from using a fridge?

A Provide a benchmarkor evaluation ofresults ofthe fieldtest. By understanding the valued parametéys micro-
businessesye can better evaluate the output of our field test.
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Survey Methodology

Location:7 districts in Uganda (on the ground partner advised on most suitab&ions).
Survey participantsmicro-entrepreneurs running businesses wihd powered refrigerators

Methodology: deliver the surveyo business owners to understand the valed decisioamakingaround
acquisition and usef refrigerators.

Process:
a. ldentify small businessethat use refrigerators; approx. 100.

b. Schedule visits to business premisesonduct surveys.
c. Analyse surveys tdraw conclusionsn use and value of refrigeration the 7 districts.

Survey validity and reliabilit

A This is a qualitative survey and its validity is based on 1) using the right methodology, i.e. in person interviews a
2) survey questions designed to answer the intended objectives.

A Training of enumerators was carried out to increase reliability in addition to visual validation of portions of the da
collected e.g. power rating.

Scope and limitation

This survey is not intended to be statistically valid as a population cannot be established. No data can be found giv
the populationof smaltscalebusinesses with refrigeration capacity in Uganda.
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Executive Summary

A There is a clear business case for fridge acquisition for retail #bisimesses selling drinks.
A Fridge acquisition closely follows the need for grid connection.
A Fridggs enable divers,ifiAcation of products sqld, providevadditionail revenue syreAamsAmuadrrelated businesses
FYR AYLINRYS || oO0dzaAySaaQ OZ2YLISUAUAQGSY Saao
A The main challenges for interviewed microenterprises are;
A High energy costs related to high energy consumption of the fridges.

A Power supply interruptions.
A Appropriateness of the products to their business needs, i.e. robustness, design features and usability.

A A typical product for a micrenterprise is a 10A50L fridge costing $250 with the most valued characteristics being
energy efficiency and autonomy.

A Based on fridge characteristics from this study, solar refrigerators (i.e. refrigerators designed only to be compatibl
with SHS or DC grids) at their current cost do not make a sufficient economic argument for-ausioess. They
are unaffordable. However, the technology trajectory looks promising with, at besyear3payback period for the
power supply of a $546 170L fridge.

A There is a clear business case for energy efficient refrigerators (AC powered)giod enterprises as well as for off
grid users.
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Study respondents

A Thetypical fridgeowningbusiness was a small retail shop run by a coopliamily.
A The gender splibf respondentsvas heavily skewetbwards women.

A Howeverpbusiness ownership was on similar proportion between genders (with a slight skew towards
women). This reflects the familyin nature of such micreenterprises

42%- Male and 58%- Female A Majority of respondentsvere business owners dheir partners.
A In 93% othe casesthe respondent was also the person who
Respondent's Gender typicallyuses the fridge
Female = Male Role of respondent Are you the one who does the day

to day work that involves the

= Business Owner/ partner fridge/freezer?

m Shop attendant/ other employee HYes mNO

71%

ENERGYA]LF@%E
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Business Demographics

The businesses were typically
located along the main highway in
small trading centres.

Location :
(Districts) of Businesse

Mukono 32
Mpigi 26
Kampala 22
Wakiso 32
Luweero 30
Masaka 6
Mityana 24
Total 172
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Types of enterprises

m Other

B Restaurant

W Bar

m Shop/ mini
market

Typical business characteristics

Characteristics Value

Durationof operation

4-5 years (average)

Number of employees

1-2 (average)

Hours of operation

More than 12 hrs/day

How many hours a day do you operate?

® 6-12 hours m 12-24 hours
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Fridge acquisition and grid connection

Grid connection vs Fridge acquisition dates
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Fridge acquisition on grid connection

Most businesses acquired a fridge immediately on business set up or on grid connec
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Fridge acquisition on grid connection

A Majority of micro-businesses started in the last 7 years. By this titme district centres of theelected locations
were already electrifiedlt is, therefore not surprising that many dhe businessegot connected at the start.

A Moreover,fridge acquisition seemed to follothie same pattern as gridonnection but with a smalhg of abouts-6
months. This suggestisat fridges are an invaluable, if not indispensable, part of these retail businesses.

A Many participants did not associate solar power with refrigeratexpressing unawareness whre purpose of
the study was explained to thenroweverthere was keennterest (notedby field researchers) ithe potential of
solar fridges.
Wa ¢ KS AY (aSaNBAHAGES SRS\faA IKG SR | 02 dzil | & & Gcheft R&Ild like tdeedf, 2ntidedy] T NJ
0KSNBE Aa | a2t N TNARISDE B
w G gidéa&ofa solar fridgewnhich isnot so costly, isery welcome here, durintihe interview. Manypeople who work
YSENI 0KAE aK2LJ OFYS FINRdzyR YR ¢6SNB |ttt OSNER AYyiGSNBai

~—)
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Business Value

A 50% of businesses have diversified their operations or started new product lines
Have you started a new b f the frid
business line because of ecause of the fridge.

the fridge? A Majority of business lines are around new/additional types of cold drinks and
mno myes production/sale of ice.

A For some enterprises, the fridge is an amfurevenue stream to an unrelated
business line, e.g. salon, electrical workshop, clinic.

a h dabige was primarily to make our patients feel at home, but it turned out to be
I o0dzaAySaa @OSyiddz2NBE Fa ¢Stftoeé | SFHEOGK /

What new product are you selling/ business line have you began since getting a fridge?

|
|
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Additional types of cooled drink M Ice M Non-cooled food items M Cooled food items M Additional types of cooled drinks(brand driven) M Ice cream/ lollies ™ Non-food items
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Business Value

A fridge is seen as a vital paftthe business by many tfe businesses interviewed.

A Insome caseghe fridge is indispensable and the business shuts down when the fisdgaisable.
! FNARIS A& OSNE TJ22R | RRINB 2Va AW2 (XKEE DWW S SKSN
G ¢ Fousiess is so dependent dme fridge. Wherit breaks downthere isnod dzA A y S 4 4 P&

A Fridges are adding value to retail businesses, increasing incomes and enabling diversification of services as well
creating addon revenue streams.
GOPPDPAY O2YS KI & thiyh@iyBtican pay reit Sn@ (i deS 81 Z KA Yy I & d¢
! RRAKYSE FNAR3IS (2 GKA& odzaAySaa KlFLa o022adSR Yeé L
Wa¢tKS AYUSNIWASGSS anablirg thediddnaké &nlexird ¥y ©8 YENF RE § & 5 tfieldrgsgarched F NS 4 KY' S
G ¢ KS objéctive/of acquiringhis fridge was to attract more [salon] clients because the clients are
offered free drinksf they are to spendnore thanl Yy K 2 dzN3pé€

w a ¢ K drdsex/saloorlearning an extra income from the sale of cold drinkgdople nearby. Thaterviewee would like to engage in
more business line§, K2 dz3 K G KS LIR2¢SN) O2yadzylLliAzy 2F GKAa FTNARIS Aa tAYAD

A Fridges allow businesses to be competitive.

G KSNB | NB Ylye LIS2LS gAGK FTNARISEAZ a2 O02YLISGADNG
wa!  Ras&RIEAS remain inbusinessSheK I & Y1 yIF ISR G2 O2YLISOS Tl @2dzNyofé gAGK KS
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Fridge Characteristics

More than a third of
the fridges were
bought second hand

Was the fridge new or
second hand?

m Second hand m New

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

M Refrigerator and freezer

Appliance type

Freezer only

Refrigerator only

combination

Typical fridge characteristics

Capacity* Fridge: 106150L
Freezer 80-140L
Power Rating* 200 W

Cost of appliance (average)

800k¢ 1Million UGX ($23@270 USD)

/| 2ai

2T

~

t 20S

35K52KUGX ($1614) a month

* Average valuew/here reported

** not all power consumption is

However, in a majoritpf shopsthere were no othehigh
consumption appliances observed.

m a2NB GKIyYy 2V

attributetb the fridge.

SmuRid\eRoBaHoBs. 2 0 & S NJ
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Fridge Characteristics

A Though a lot of the fridges are reportedipught newitheir condition varies withmany of them poorly insulated. A
field researcher reported some of them leaking.

A Thereseems to be an equal proportion fifdges and a combination (fridge/freezersith a smalleproportion of
standalonefreezers.

A However, we found that users do not always make a distinction between a fridge and a freezer in the way they us
them. For example, some respondents mentioned the need to control the fridge to prbottds frombursting
andswitching off thefreezer before thatem is frozen solidThis suggestethat their needs arecooling rather than
freezingin most instances. Howevgrarticipantsouy whatever products are available to them then adjust how
they use them to suit their requirements.

GLT e2dz REYBPAdAZORFaANRKI ®AYT | o020§0fS ONBIF1TAYy3I 2N
A The desired size range seems toldmtween 100150Lfor a fridge and slightly smaller for a freezer. This reflects the
sizes of the businesses interviewed.

A The averaggroduct costis US $250. This much lower than anticipated and much lower than the typical cost of a
solar refrigeratorwhich range from approx. $66815000 (withoutincluding the costs of the SHS to power the
product).

13
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Fridge Characteristics

A Rated power consumption of the products is 200W on average.

A The average cost of electricity is $12 a month.
A Take the scenario below,afSHS system was used insteathefgridfor a100-180L refrigerator:

Case 1: Typical DC fridge (138if)olesale cost of product $500)

A Rated power of 100W assuming energy consumption at 1.2Kwh/day.
A One would need at least a 300Wp system at a total cost of apfig%0Q
A At the same monthly instalment rate as electric bills, it would take more flfapears to pay bacthe system alone.

Case 2: Energy efficient DC fridge (170d¢signed specifically for use with SK&holesale cost of product $546)
A Rated power of 40W with energy consumption of 0.2Kwh/day.

A Here,a 50Wp system may be sufficient at@st of $400

A 1t would take almosB yearsto pay back the system alone.

Based on the average ajrid fridge characteristics, solar refrigerators at their current cost do not form a positive
economic case for the mictentrepreneurs. The products are too expensive and their associated power provision is als
unaffordable. However, the trajectory in energy efficient design is positive with products designed specifically for use
SHS making a better economic argument.

14
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Challenge 1: Power Availability & Consumption

|.  Power interruptionsare frequent and destabilisinigr businesses.
G[ OGSt ex LI2o SN KI ave bage®eel Brecedap ddmist to wtiefe Swrted/frBm;we
have to boil all the milk when the powes off. Thids very costly in terms of charcoal aildh Y'S @€

[The interviewee was busy boiling 500lit@lsmilk she hads y a4 02 01 6KSyYy (KS fielyrésSaclzel] Sg 61 a4 F2 A Y :

lI. Many entrepreneurs complain of high power consumptiorthair fridges, andherefore high electricity bill.
£ C Fﬁi@ge hascontributed so much to myvbusiAnesEhe only pvroblerrl | have is that:bpsumes goAmuch ,
LI2aSNd ! az2tlF N FNARIAS @g2dzZ R 6S | I22R Tt USNYI UA
 ¢KS StSOGNAROAGE oAff A& |fgleéea KAIKDE

lll. Businesses try to manage power consumption by switchinfyidffes intermittently.

V. Some consequences include lower profiargins and retardation of business growth (despite high potential for
growth related to the use dridges)

G ¢ KS FNAR3I $uch poyer. Gl selt things like ice cream but the cost of power is too

KAIKDE
GOUKS FTNARIS O2yadzySa | f 2INPFRILYSBRIANVYR GKA& RS
wa i KS SillSseamtida@riningfor her sincehegetd A G 0t S LINRP2FAGAE FTNRY GKS FTNARISDE CA

¢
A
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Challenge 2: Appropriateness of Appliances

Businesses report thahe fridges are unsuitable faheir needsin various waygbeyond the higlpower consumption).

|. Fridges arenot longlasting. They often breakdown, requiring expensmgairsor replacements. This frustrates
business owners.

GL KIS KIR (02 OKFy3dS FNARIEa Ylye GAYSa Fa GKSe NB Yy
G a 2 fédges are fragile. The plate for the deep freezer shoul&be NR S NJ3b ¢

G ¢ RKiBge is faulty. | bought it because the previous one was faulty too. She is so frustratesldyrent¥ NA R3S d¢

G { 2 Y S (itHe ¥i@g@ gets faulty and mechaniesa { F2NJ I €20 2F Y2y Seé& FT2NJ NBLJI AN

Il. Fridges providedy beverage firms arparticularly power hungrand restrictive of/limiting to some business
practices.

GL 320G G A seBpanydritigesbivdeTogbplaicbntrol you so much. You always do't@dS FNBSR2 Y E @

G!' 0 O0KA& &aKz2Liom GaceSada antl ReBsi. TThisisenaedh|$ fardisplaying sodas switchthem on for
2yS K2dzZNJ SOSNE Rl & G2 al @S LJ2 g SNbe

waLy GKA& &aK2LJ 0KSEebotiCéta Cothand Repsi lieteadelcompidniesIThay pufchBed these

particular fridgedo create more spactor storing otherLIN2 R dzO (i & ®¢ 8

lll. Some businessese forced to purchasmultiple fridges ithey want to stock producteutside those provided by
beverage companies like Coca Cola or Pepsi.

whe intervieweédasthree fridgestwo from the soda companies she usedaplay at heshop, and the Kodama
chest freezer, whicks packed with ice she buys fronFaNJ& S Yy Rdhd it HélgsKeep her refreshments chilled

OKNRdzZAK2dzi G0KS RIFIédé CASEfR NBaSF NOKSNB
16 ENERGVY-

]
N
ACCELERATING ACCESS TO ENERGY S/




USER TECHNOLOGY FEEDBACK



