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The impact of solar powered vaccine fridge-freezer units installed at rural Health Posts in 
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Introduction 

Before the trip to Ethiopia to install solar medical fridges in March 2012, I attempted to formulate some 

questions into a framework appropriate for an impact evaluation. On arrival I soon realised that it is 

almost impossible for a European to gauge what is appropriate for the evaluation of improvement 

measures for primary health care in a developing country before having experienced the extreme 

conditions and the many and often arbitrary barriers which shape the context of life in somewhere like the 

Oromo countryside. Nevertheless, I tried to gather pertinent and relevant information in every situation, 

and even found some that could be related directly to questions I had planned beforehand. The resulting 

inferences are quite staggering; not only in terms of the positive impact effected within the specific 

environs of the project, but also in the relative size of this impact, framed in context of the scale of the 

issue which this and many other projects seek to address. 
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Some background information 

 

The refrigerators installed in March 2012 were VC65F units manufactured and supplied by 

Dulas Solar and the 2011 installation was a VC150 unit also from Dulas Solar. 
 

All health posts and health centres mentioned in this report are administrated and ultimately funded by the 

Oromia Regional Health Bureau, and at a local level administrated by the Ejere Woreda Health Office in 

Adis Alem.  

 

Each health post is located in a kebele (community cluster) where there may often be a school, meeting 

hall, agricultural training centre etc. very nearby. The health post is responsible for the medical needs of 

the population of that kebele, as well as several surrounding kebeles. 

  

The routine immunisation schedule in Ethiopia consists of the following vaccines, which are provided 

free of charge to all eligible.  

 

Vaccine immunises against Schedule 
Cost per 

dose* 

Cost per schedule 

per child 

Polio Polio 
At birth, 6, 10, 14 

weeks 
$0.34 $1.36 

Penta 

Diptheria, Pertussis (Whooping 

cough), Tetanus, Type B influenza, 

Hepatitis B 

6, 10, 14 weeks $4.76 $14.28 

TT Tetanus 6, 10, 14 weeks $1.70 $5.10 

BCG Tuberculosis At birth unknown unknown 

PCV10 Pneumonia 
2, 4, 6 and 12-15 

months 
$3.34 $13.36 

Measles Measles 9 months unknown unknown 

  Average cost/ dose $2.53 $8.52 

*Approximation March 2012 - Family Health Expert Ajema Negessa of the Ejere Woreda Health Office  

 

Before the age of one year, the routine immunisation schedule should be completed by all children. 

Women of childbearing age are given tetanus toxoid vaccine to protect their unborn babies from tetanus. 

The mothers and their future babies obtain full protection after completing the TT schedule. 

 

All these potentially fatal diseases are easily preventable by immunisation at a young age. The vaccines 

are distributed in bi-monthly immunisation campaigns carried out by the health extension workers, 

usually young women, to the families in the kebeles which rely on each health post.  

 

There are two alternative campaign strategies, the first being that the families from the surrounding 

kebeles bring their children to the health post to be vaccinated. The problem with this approach is that as 

rural families tend to have many children and there is constantly work to be done, it is difficult to get 

everyone to the health post at once.  

The second is that the health extension workers go by foot from home to home, over often very difficult 

terrain, particularly in the wet season, delivering the vaccinations. In this way they can ensure all the 

children in each household are vaccinated, but the vaccines must be transported in a cool-bag with ice 

packs. 
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Once removed from a refrigerator and transported in such a way, there is a window of 2-6 hours of shelf 

life before vaccines reach a temperature at which their potency can no longer be guaranteed (over 8 

degrees c.) The vials have a thermometer safeguard which changes colour when the temperature of the 

contents rises above the safe level, so the impotent vaccines will not be given, but returned to the health 

centre or district health office which supplied them and discarded.  

 

Without a refrigerator onsite, the nearest place from which the health extension workers can collect 

refrigerated vaccines may be anywhere from 5 to 37 miles. There are no vehicles available for 

transporting vaccines. There are many health posts, each serving the medical needs of several thousand 

people, which are so far from the nearest refrigerator that it is all but impossible to ensure that properly 

refrigerated vaccines arrive there, let alone that the doses are then safely distributed to all the surrounding 

families in their homes. 
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Health posts in the Ejere Woreda district which will be or have been affected by the installation of 

solar powered vaccine fridges via the initiatives 2011-2012. 

 

1) Directly affected – installation sites 

 

Name Baso Borce Goli Amaro Totals 

Year of installation 2011 2012 2012 2012   

Population served 3149 2164 2234 4550 12097 

Vaccine source prior 

to installation 

Adis 

Alem 
Gorba 

Adis 

Alem 
Amaro   

Distance or travel 

time from source * 
12 km 4km / 1 hour walk 7km 0   

Vaccine source now Baso Borce Goli Amaro   

Distance or travel 

time from source * 
0 0 0 0   

Reduction in travel 

time/distance for the 

HEW 
12 km 

4km / 1 hour 
walk 

7 km 0 23km 

 

2) Indirectly affected – sites that will collect vaccines from one of the installation sites  

* Distances are measured as the crow flies. The distance by road is significantly longer, e.g. to reach Daka bora from 

Gorba is 16 miles by road. 

  

These data show that a total of over 42 thousand people are being affected by these four installations.  

 

For the health extension workers whose job it is to carry out the immunisation campaigns, the burden of 

distance travelled to collect the vaccines has been reduced by over 50km in total. 

 

All the people we met at each of the sites understood perfectly well that solar is a resource that can be 

used for power, whether that is charging their mobile phone or boiling a pot of water.  

In the case of installations of solar fridges, harnessing that resource means that there is a better chance of 

successful supply and a more reliable guarantee for the potency of vaccines which will protect their 

children against debilitating diseases resulting in death or years of pain. 

Name Ilu aga Tuka 
Daka 

bora 
Kusaye Indoode Bollongoo Hora Talbo Hiddii Dhibu Totals 

Population 

served 
5287 3449 3743 2027 2642 1838 2921 2605 3860 2109 30481 

Vaccine source 

prior to 

installation 

Adis 

Alem 
Gorba Gorba 

Adis 

Alem 

Adis 

Alem 
Amaro Amaro Amaro Amaro Amaro   

Distance or 

travel time from 

source * 

25 km   7km  8 km 5km 5km 3.6 km 3.6 km 5 km 4.2 km 8.2km   

Vaccine source 

now 
Baso Borce Borce Goli Goli Amaro Amaro Amaro Amaro Amaro   

Distance or 

travel time from 

source * 
5.2 km 4 km 4.4 km 2.8 km 3.4km 3.6 km 3.6 km 5 km 4.2 km 8.2km 0 

Reduction in 

travel 

time/distance for 

the HEW 

19.8 
km 

3 km 3.6 km 2.2 km 1.6 km 0 0 0 0 0 
30.2 
km 
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The Sites 

 
Beso (Baso) 

 

A health post serving a total population of 8436, which had no fridge before the installation of the 

solar fridge in February 2011. On inspection the system was operating well on all counts.  

 

Vaccine distribution 

Population served: 3149 

Another nearby health post, Illuaga, which serves a population of 5287 and had also previously been 

relying on the district health centre in Adis Alem for refrigerated vaccines, now uses the solar fridge. 

Total population served: 8436 

 

Wastage rates of vaccines transported to Beso heatlh post. 

Vaccine doses 
Year preceding installation: 

Feb 2010-2011 

Year since installation: 

Feb 2011-2012 

Transported to Beso 672 253 

Delivered to children 445 203 

Remaining on site 0 50 

Spoiled and discarded 227 0 

Wastage rate: 33.77% 0 

 

The 2011 budget received by the district health office for vaccines to Baso health post area expected 

418 new births in the area in 2011. The budget for 2012 is based on 211 new births.  

 

Practical 

The health extension worker carries out the following regular maintenance:  

● temperature checking and recording in log book – this was complete, neat and regular with no 

recorded problems 

● defrosting the freezer compartment when necessary – so far no defrost has been necessary 

● checking the lid seal – every 6 months 

 

The immediate practical issue to be flagged up was that the corrugated tin roof was slightly damaged 

from the installation, when a second ladder was put on the roof to enable the installers to climb 

around. The tin buckled and cannot be fixed easily due to the roof structure , where timbers are 

covered from below by a plaster ceiling. 

 

The responsible persons – two young female health extension workers - were wary of climbing on the 

roof and worried that this would damage it further, and therefore the panel maintenance that had been 

recommended initially (weekly cleaning with a soft cloth and water) had not been carried out. 
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On inspection of the charge controller, the battery voltage was still at 13.7V (float voltage) compared 

to the 13.8V observed when a system with the same panels and controller was newly installed on a 

very similar roof in the same district. The lack of panel cleaning over the first year therefore had not 

significantly affected the system performance. 

 

However, to ensure successful operation over the long term, the panels will require regular cleaning. 

The FDAE coordinator has sent instructions for panel cleaning: two young men from the immediate 

community cluster who have experience with roof work and are comfortable climbing on roofs will 

clean with a soft sponge and water, each month. 

 

General 

The health extension worker said the fridge caused her no problems or hassle whatsoever. A 

representative from the district health office who had had experience of using both kerosene fridges 

and the solar fridge at Baso commented that the solar fridge was much easier to operate and maintain.  

 

Those who received the training in operation and maintenance of the fridge last year are all still 

present in the same positions: two health extension workers who are responsible for the health post 

and two healthcare professionals from the Ejere Woreda health office.  

 

The kebele surrounding the Beso health post has developed a lot in the past year, with several new 

buildings nearby and a meeting hall under construction at the time of visit. This is not a direct result of 

funds freed up for the district and regional health bureau, as the construction of these new buildings is 

funded by the kebele administration and community. 
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Borche (Borce) 

 

The health post had no fridge prior to the installation; vaccines were collected from the larger modern 

health centre Gorba, an hour’s walk away over a small mountain. 

 

Vaccine distribution 

Population served: 2164 

Two other health posts will now use the solar fridge: Tuka (3449) and Dakabora (3743) 

Total population served: 9356 

 

Prior to the installation, six health posts serving over 18,000 people were relying on Gorba health 

centre for refrigerated vaccines. Vaccine provision for three health posts serving around half that 

population will now shift to Borce. See Table 2) for details. 

 

Wastage rates – not obtained.  

 

One of the health professionals from Gorba health centre mentioned that they would now also be able 

to distribute anti-rabies treatment from Borce in the case of a local outbreak. 

 

Practical 

The health extension worker at Borche got very involved with the installation and enthusiastic in the 

practical aspects of training, e.g. changing a fuse. There was no doubt that the operation and 

maintenance of the fridge is in safe hands. 

 

General 

The health extension worker and all the locals we met are well aware of the potential use of solar 

power as an alternative fuel. They took a great interest in charging their mobile phones on the solar 

battery charger and in the solar cooker, studying the design and discussing how to replicate it. 
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 Gulit (Goli)  

 

Prior to this installation the health post had a kerosene fridge that had never been used to due lack of 

funding to buy fuel. Vaccines were collected from the district health centre in Adis Alem. 

 

Vaccine distribution 

Population served: 2234 

Two other health posts will now use the solar fridge: Kusaye (2027) and Indoode (2642) 

Total population served: 6903 

 

Wastage rates – not obtained.  

 

Practical 

The usual health extension worker was not present for the installation or training as she had recently 

given birth. A representative health extension worker from Kusaye attended the training in her place 

and will be expected to teach her when she returns to her post. A laminated sheet of instructions for 

the necessary maintenance and operation written in Amharic and Oromifa has been left at the health 

post. 

 

General 

One of the health professionals who came from Ejere Woreda Health Office to attend the training 

session at Goli was very interested in the differences in operation from the electric fridges they had 

used before. For example, it is not necessary to put certain vaccines at different heights within the 

refrigerator compartment as with older vertically stacked fridge-freezers. Abera Ifa would be 

interested in further training if it became an available possibility. 
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Amaro (Amarroo) 

 

A more modern health centre complex built around the old health post building which the health 

extension workers are using as living space.  Prior to installation the health centre had two kerosene 

fridges of different types, of which the more modern one was in use. 

 

Vaccine distribution: 

Amaro is a health centre supplying vaccines to the Amaro health post population of 4550 and 5 other 

health posts: 

Bollongoo (1838); Hora (2921), Talbo (2605), Hiddii (3860), Dhibu (2109) 

Total population served: 27567 

 

Wastage rates – not obtained.  

 

Practical 

The roof of the modern breezeblock building was more accessible and much stronger than the 

previous sites where the buildings were eucalyptus and cob. The tin does not buckle so panel cleaning 

will be easy to carry out safely and there are ladders permanently available. This system is also likely 

to require more frequent cleaning as the complex is located by the side of a newly levelled road 

leading to town (Adis Alem), so the panels are likely to become coated with dust more quickly than at 

the more remote sites. Responsibility for monthly cleaning will fall to the several young male health 

professionals at the centre who attended the training. Gulilat spent some time demonstrating the 

electronics of the fridge to these young men. 

 

The health centre will now transfer vaccine storage to the solar fridge, turning off the kerosene unit. 

This and two barrels of kerosene (3 months supply) which are currently at Amaro will be transferred 

to another health centre which is 60 km from the nearest refrigerator.  

 

The replacing of the kerosene fridge with the solar powered unit will save around 400 Br per month, 

and a not insignificant amount of time spent on checking, regulating and cleaning the kerosene fridge. 

The fuel is collected from Adis Alem every few months in barrels, and used at a rate of about 4.5litre 

(100 Br) per week.  

 

General 

All the staff at the health centre and locals in the surrounding kebele are well aware of the potential 

use of solar power as an alternative fuel. The local school had had solar PV panels for lighting fitted 

by another NGO – however these were not operational at the time of our visit and the head of the 

school was not present to let us in to the locked school building over the weekend that we were there. 

There was also a small pole mounted solar PV panel linked to the old health post building which had 

been rigged up to power a telephone modem. This was not operational - the panel was entangled in a 

tree and facing the wrong direction.   

 

The local community may have reason to regard solar power as a temporary and easily misoperational 

solution. A maintenance link with local solar technician is particularly important in this situation in 

order to restore confidence in the technology and to refute the idea that solar power is something the 

people cannot take responsibility for or get fixed if it goes wrong.  
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Kerosene fridges 

 

The fuel tank fits in underneath the main body of the fridge, and the oil burner which feeds into the heat 

exchanger is located at one of the back bottom corners. 

 

Maintenance 

Daily: 

● Check fuel 

● Check temperature of fridge compartment and adjust flame accordingly (turning the flame up 

lowers fridge temperature and vice versa) 

● Check colour of flame (must be blue not red or white) 

● Check wick 

 

Weekly: 

Cleaning – remove the wick from the burner, clean the tube which channels heat up from the burner with 

a pipe-cleaner brush. 

 

Bi-monthly: 

Refuel the tank with 9 litres of kerosene (a cost of around 200 Br) 
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The Stiftung Solar Energy Foundation Ethiopia 

 

Our visit to the offices of the Solar Energy Foundation Ethiopia and its advisory and training 

institute, the International Solar Energy Institute for Rural Development (ISEI), was planned 

with the knowledge that in order for these installations to be a sustainable long term solution 

there must be locally held responsibility and a commitment to long term maintenance. We 

subsequently saw the remnants of previous solar installations which had been bestowed on the 

kebele of Amaro by other well meaning NGOs, and which now are not operational, with no 

apparent local feeling that the people can do anything about it.  

 

Although the health professionals working at these health posts and health centres are steady 

employees, they are employed by the regional health bureau. Therefore, training these people 

only ensures maintenance and safe operation of the fridges for the duration that their jobs remain 

constant, which is dependent on the regional health administration. 

 

If for some reason those who had been trained in using and maintaining these fridges were 

transferred away, how much confidence would the next person have in, say, cleaning the panels? 

Likewise, if something were to go wrong with the installation, anything more than a fuse that 

needed changing, who will the health post and the community it represents turn to in order to get 

it fixed, that it does not just fall into disrepair for lack of some easily replaceable part and lie 

useless and dormant? 

 

The need for local involvement and responsibility in projects intended to promote local 

development is recognised as a defining factor in the success of these projects.  

 

The SEF bases its approach, perpendicularly opposed to the ‘parachute aid’ approach syndrome 

of some NGOs, on a long term and integral involvement of the people amongst whom and for 

whom they work.  

 

Over 50 Ethiopian electricians and engineers from rural areas have taken fully comprehensive 6 

month training courses to become solar technicians at one of the two ISEI training centres, one 

located near Addis Ababa and one in Rema, a village in the north). Once qualified, technicians 

return to the rural areas and set up their own solar business, funded by microloans from the SEF, 

doing installations, maintenance and consultation. 

 

Our first and primary aim was to see whether a maintenance and support link could be 

established with one of these technicians, and also to investigate the possibility that some 

appropriate person from the Ejere Woreda area could be trained as a solar technician.  

 

 

 

 

 

 

Currently the nearest solar technician to the Ejere Woreda area is working in Woreso.  

Solar Fridges 
The 2012 installations were VC65F units from Dulas Solar and the 2011 installation was a VC150 
unit also from Dulas Solar. Solar refrigerators and freezer units are included within the scope of 
the ISEI training programme and installation activities, and although they install different units 
from the British-made Dulas kits, these are imported, not locally sourced (usually Steca from 
Germany or Sunfrost from the USA) and cost is comparable to the Dulas units (around £3,000) 
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The directors of the SEF, Samson Tsegaye and Yonas Workie, were willing and happy to 

establish a maintenance agreement with the FDAE which could provide long term support for 

this project.  

 

This effectively provides an immediate, local and accessible support line for all the health posts 

relying on these solar fridges for vaccine provision. In the case of malfunction or misoperation 

this could mean the difference between the fridge being out of action for a few days, or 

collapsing into an indefinite state of disrepair. 

 

The directors advised that it would not be financially viable for the institute to train a technician 

specifically for the maintenance and support of this initiative in the Ejere Woreda district, as 

currently the number of installations would not generate enough work to support a solar 

business. This could be a possibility to consider in the medium term, if awareness and 

installations of solar power continue to increase locally. 

 

The directors also made positive suggestions about the future possibility of sending a small team 

of their technicians to assist with and subsequently take on the responsibility for the upkeep and 

maintenance of any further solar installations organised in the area by FDAE. 

 

We leave the further details to be agreed between both parties, and suggested that FDAE would 

contact Samson Tsegaye (Country Director of Stiftung SEF) with a view to establishing the next 

step.  
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Evaluations 
 

Maintenance and long term operation 

In order for these installations to be a sustainable long term solution there must be locally held 

responsibility and a commitment to long term maintenance. 

  

Gulilat the electrician is fully capable of any electrical maintenance that may be required. All those who 

took part in training sessions at each health post are capable of checking the seal and changing fuses, and 

all other routine maintenance, which is detailed in the instructions. 

 

Though it was evident that the failure to clean the solar panels at Baso had not significantly impacted on 

the system performance, for long term successful operation a regular panel cleaning is necessary. The 

FDAE coordinator has sent instructions for panel cleaning to each installation site: two young men from 

the immediate community cluster who have experience of roof work and are comfortable to climb safely 

on roofs will clean the solar panels with a soft sponge and water, the first week of each month. 

 

Laminated instruction sheets translated in Amharic and Oromifa were available at each site. They were 

useful in training sessions as people could check what they had written down from the verbal translation 

against the instruction sheets, and raise any queries they found. The instruction relating to the cleaning of 

the fan on the back of the fridge relates to an older model and can be removed from the sheet. 

 

Local maintenance support link – Solar Energy Foundation Ethiopia 

The headquarters of the Solar Energy Foundation Ethiopia and its advisory and training institute, the 

International Solar Energy Institute for Rural Development, are located between Addis Alem and Addis 

Ababa. The directors were willing and happy to establish some form of maintenance agreement with the 

FDAE which would provide long term support for this project. This should effectively provide an 

immediate, local and accessible support line for all the health posts relying on these solar fridges for 

vaccine provision. 

 

Impacts 

The routine immunisation schedules are carried out on an ongoing basis, in bi-monthly campaigns. The 

installation of the fridges significantly reduces the burden of travel for the health extension workers who 

carry out the campaigns.  

 

Having a fridge and freezer onsite facilitates a more effective immunisation campaign strategy, as it 

means the health workers can carry the vaccines in a cold box to as many homes as they can reach in one 

day and then return vaccines to the fridge before they spoil. It also means that they can reach families in 

more remote locations, as they can plan better and use the maximum possible travel time to safely 

transport vaccines to the most remote kebeles. 

 

In situations where a solar fridge directly replaces a kerosene fridge, this generates a saving of around 400 

Br per month - enough to pay for approximately 10 more vaccine doses - and a significant amount of time 

spent on checking, regulating and cleaning the kerosene fridge.  

 

Solar fridges are capable of reducing the wastage of vaccines very significantly. The reduction in wastage 

rate from 33.77% to 0 at Baso demonstrates that wastage is probably largely due to the logistical barriers 

to the safe delivery of vaccines in the rural district, rather than mishandling.  
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Knowledge 

It is our opinion that Gulilat the electrician and Dereje the FDAE field coordinator, having now been 

instrumental in the installations of three or four fridges would be capable of carrying out these 

installations by themselves in future, given a few willing hands to help. With this in mind it would be 

beneficial to produce a step by step installation guide with photographs, and possibly also a video. 

 

Monitoring and evaluation 

Ongoing monitoring and evaluation will be essential to verify the impacts of the project.  

The staff of the Ejeree Woreda Health Office were helpful and obliging in looking up records for our 

enquiry. A log book with the discard rate of vaccines distributed is kept at each health post, and at the 

district health office. It would be advisable for someone (an FDAE volunteer) to make a follow up visit to 

the Health Office to obtain the discard rates for ALL health posts affected by the 2012 installations. 

 

The discard rates would be those from calendar years before the installation (e.g. from March 2011-12) 

and after the installation (e.g. from March 2012-13), for all the health posts which will be affected by the 

March 2012 installations. For the most credible analysis of these data it is advisable to obtain the rates 

from as many years previously as possible. 

 

Further data such as incidence rates of the six vaccine preventable diseases among children in different 

health post areas, before and after the solar fridge installations, would also be useful for the purposes of 

conducting a more in depth analysis. 

 

Further facts on the Ejeree Woreda health district 

 

 Each health post has indicators of how many vaccines will be needed, based on the number of families in the area 

and how many children are expected to be born each year. 

 

 The budget handed down via the regional health bureau is decreased each year, and a combination of inflation 

and rising fuel costs takes its toll.  

 e.g. The 2011 budget the district health office received to purchase vaccines for Baso health post area expected 

418 new births in the area in 2011. The budget for 2012 is based on 211 new births.  

 

 Of 32 health posts which have kerosene refrigerators, 11 are operational, due to lack of funding for purchasing 

kerosene. 

 

 One kerosene fridge uses on average 1.5 litres of kerosene daily – equivalent to around 400 litres per year, or 

almost 12000 Br (over £400). 

 

 All the health office professionals we spoke to were adamant that the solar refrigerators are much easier to use 

and maintain than kerosene or standard electric fridges.  

 

 Substantially more training, requiring time and money, is required for staff to be qualified to safely operate 

electric fridges. 

 

 The requisitions signed by the health office to the FDAE for the coming year are for as many more of these 

fridges as possible. The selection of which sites are next in line is based on population served, distance from the 

health office, and difficulty of access. 

 

One Family Health Expert Ajema Negessa of the Ejeree Woreda Health Office said: “We do not really have the 

words to explain what these fridges mean for our work”.   
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Conclusions 

 

The logistical barriers to universal primary health care for children often have severe consequences. For 

example, there have been recent outbreaks of measles in the district despite the immunisation campaigns 

being carried out bi-monthly – because of the number of vaccines that are spoilt and discarded.  

 

The drastic reduction in wastage rates at Beso demonstrates that the logistical difficulties of transporting 

vaccines over long distances are a primary driver behind the spoilage of vaccines.  

 

The implementation of solar fridges is a solution with the potential to substantially reduce, if not 

eliminate, these barriers and the unnecessary wastage of vaccines. These installations also generate 

significant savings where they directly replace kerosene fridges. 
 

The immediate directional conclusion of the impact evaluation, i.e. whether the initiative has had a net 

positive or negative effect, is clear.  

 

The impact has been positive both in terms of the increased successful delivery rates of the vaccines and 

the reduced burden of work for the health professionals who carry out the immunisation campaigns.  

 

It is as challenging to accurately portray the reality of that effect just using figures as it is to find words 

that do justice to the severity of the need and the extent of the demand. 

 


