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 The KESC produces electricity from it’s own generation and has an 
installed Capacity of  2,341 MW. (70 percent of the total capacity)  
 

 It also purchases electricity from external sources WAPDA 650 MW, 
IPP's; Tapal 123.5 MW, Gul Ahmed 127.5 MW, KANNUP  80 MW and 
others upto 40 MW ( total  1021 MW– 30 percent) thus bringing a 
total capacity to  3362 MW 
 

 KESC Transmission lines comprises of 1,248 km of  220 KV, 132 KV and 
66 KV with 60 grid stations 
 

 On average, households consume the most electricity accounting for 
44.8 percent of the total electricity consumption. The industrial sector 
accounts for 29.4 percent, agriculture stands at 12.2 percent, other 
government sectors at 7.2 percent, the commercial sector at 5.9 
percent, and street lights consume 0.6 percent.  
 
 

A WORD ABOUT SUPPLY SIDE 



 The old systems and machines are unable to keep up with the 
demands of the city.  
 

  40% of the electricity produced is being lost due to large 
scale theft and obsolete distribution lines.  
 

 In  protests against electricity storages there are riots, 
burning tires on the roads, throwing stones, and in even 
torching the KESC offices.  
 

 These riots continue for many hours until the electricity has 
been restored.  



mqm.org/English-News/News-Archive/news-2009-archive.htm 
thecurrentaffairs.com 

Protests against “load shedding” and KESC 
are becoming part of the city’s routine 



 The project was taken up to understand the problems of a 
specific inner city commercial market with regards to the 
energy crisis. 

 
 The advancement in technology allows us to seek alternative 

power sources.  
 

 An understanding of the mindset of the prospective users 
towards these alternatives is necessary before they can 
become feasible solutions.  

THE IDEA  



 At the moment, an average of 2.5 hours of scheduled load shedding 
is being carried out for Urdu Bazaar. Unscheduled load shedding is in 
addition to this. 
 

 To make up for the shortfall shopkeepers have installed petrol or 
diesel operated generators and UPS for electricity.  

 
 Customers avoid entering a shop because of the noise of a generator 

when there is load shedding. This affects the business of many 
shopkeepers.  
 

 Shops that are situated deep inside the bazaar are avoided by 
customers because of suffocation in the absence of fans and the 
presence of fumes and high dB of noise from the generator.  
 

 These conditions have resulted in serious health deterioration.  
 

PRE- RESEARCH SITUATION 



 It is a typical commercial market of Karachi, suffering from 
frequent electricity outages. 
 

 Narrow shops with high-density, bringing to the fore the 
practical issues of space for solar installations, if agreed  upon 
as an alternative by the shopkeepers.  
 

 Personal contacts in the bazaar – which have made the 
research process easier – was also a reason.   
 

 It is not an affluent bazaar like many other retail and 
wholesale bazaars in Karachi and thus provided the 
researchers with conditions that can be compared with the 
majority of other markets.  
 

 



 
 Urdu Bazaar is a market of old and new books (also text books) 

with shopkeepers involved in both wholesale and retail businesses.  
 

 A minor percentage of shopkeepers own publishing, stationery and 
auto parts business.  
 

 The area comprises of both commercial and residential blocks, 
some of which are more than two floors in height. The area most 
suitable for installing solar panels is the roof.  
 

 Despite this ideal location, most shops are located below 
residential floors thereby hindering electricity transmission from 
the roof of the floors above to the ground floor.  
 

 Theft of electricity from transmission from the roof  to the ground 
floors is also seen as a problem.  





A major issue is that while some shops have the roof space for the installations of solar panels, 
others will simply have to use the roof of the floors above.   



 
 The UPS system requires a certain amount of charging time, which 

is not possible during hours of constant load shedding. 
 
 
 
 
 
 
 
 

 There is also perpetual emission of acidic fumes from lead acid 
batteries. In addition, the batteries are expensive to maintain.  
 

 Maximum life of battery with such frequent charge-discharge 
cycles is one year and the cost of the battery ranges from Rs. 
10,000 to Rs. 12,000 
 

*Life of UPS is about 5 years 

Cost Typology 
 

UPS 

Per Year (Rs.) Per 5 Year *(Rs.) 

Capital Cost 4,000 20,000 

Running Cost 12,240 61,200 

Total Expenses 16,240(USD 189) 81,200 (USD 944) 



 The use of Generators has meant for many shop keepers high 
maintenance costs as well as the finding space for storing it in an already 
congested shop.  
 
 
 
 
 
 
 
 
 
 

 The use of Generators also affects the quality of personal  telephone 
communication.  
 

 The fumes from the Generators has also resulted in causing health issues 
like sinus, asthma, and frequent headaches. Also in loss of clients 

 
 
*Life of a generator is  about 5 years 

 

Cost Typology 
 

Generator  

Per Year (Rs.) Per 5 Year *(Rs.) 

Capital Cost 7,500 37,500 

Running Cost 70,560 3,52,800 

Total Expenses 70,860(USD 908) 390,300 (USD 4,538) 



 1. What alternative sources of energy do the Urdu Bazaar 
shopkeepers use during periods of load-shedding?   
 

 2. What are the advantages and disadvantages of these 
alternatives in monitory and environmental terms?   
 

 3. Are they willing to invest in a solar energy option?   
 

 4. What are the psychological and financial constraints that 
the shopkeepers may face in making such an investment?  
 

 5. What services can the solar energy suppliers/companies 
provide to the Urdu Bazaar shopkeepers and at what cost?  



 
   The methodology of the research consisted of :-   
 

  On-site observations made during the entire research 
period.  
 

 Talks/informal interviews conducted with shopkeepers of 
Urdu Bazaar,  
 

  Survey questionnaire served to 100 shopkeepers of Urdu 
Bazaar (conducted between 29 July – August 11, 2010) 
 

  Interviews and discussions with suppliers and professional 
experts of the solar-energy discipline.  

 



 Availability of the shopkeepers was dependent on whether the 
customers were present or not in the shop  
 

 Shopkeepers were evasive of giving precise numeric information when it 
comes to expense on generators or electricity bills.  
 

 Expenses are shown on the higher side, that reflects the typical paranoia 
of business communities towards strangers, as they may be undercover 
agents of tax authorities.  
 

 The research team was also under tremendous pressure to finish the 
survey-phase before the start of Ramzan.  
 

 The questionnaire served as an excellent reminder for what needs to be 
asked however, it proved to be too much of a mechanical tool with little 
ability to capture the nuances of the entire issue.  
 

 Sporadic disturbances in the city caused delay in timelines.  



 
 Some of the points that were raised during this phase are: - 
 

  If we opt for the solar alternative, what will happen to the 
already-in-use alternatives’  such as UPS’s and generators? 
 

 If the solar panels will be installed for collective usage, some 
shopkeeper’s may consume more electricity than other 
partners. How will this problem be solved?  
 

 Will KESC agree to continue supplying electricity to shops 
that opt for the solar alternative? 



 
  100 %of the all of the respondents are male. Age of respondents 

were categorized into three age brackets; 14% of the shopkeepers 
respondents fall between 15-24 years of age, 64% between 25-50 
years and 21% are above 50 years of age 
 

 80 % are either in wholesale or retail. Of these 80 percent, 38 % are 
wholesale business, 21 % are retailers and another 21 % are the 
combination of the two. Remaining 20 % are publishers, stationers, 
and/or auto-part dealers. 
 

 67 % have established business in the last 25 years. The antiquity of 
the market is established by the fact that that some of the people 
are in business since independence.   
 
 



Average Yearly Expenditure 

For Electricity For Generators For UPS 

Rs. 21, 600 Rs. 70, 560 Rs. 12,240 

These survey findings are based on the 100 shopkeepers that were interviewed 
during the course of this research.  



Reasons for not opting for Generators 

No. of 
people who 
don’t have 
Generators 

Storage 
Problems 

It is 
Expensive 

Creates 
Pollution/

Smoke 

Causes 
noise 

Maintenance 
problems 

Already 
Ventilated* 

None 

81 % of the 
people 

interviewed 
12% 22% 5% 14% 7% 5% 16% 

These survey findings are based on the 100 shopkeepers that were interviewed 
during the course of this research.  

* Shops getting the sea breeze do not need fans.  



Disadvantages of Generators as stated by their owners 

Loss of 
Customers* 

Expensive Storage 
Pollution
/Smoke 

Noise 
High 

Maintenance 

Limited 
Appliances 
Operated 

None 

4% 6% 5% 16% 17% 2% 4% 7% 

These survey findings are based on the 100 shopkeepers that were interviewed 
during the course of this research.  

* Do not like entering noisy and polluted shops.  



Preference for Solar Panels 

No. of shops 
who would 

opt for Solar 
Energy 

Economical 
Environment 

Friendly 
Durable 

No Load 
shedding 

Beneficial 

90% 53% 5% 14% 16% 2% 

These survey findings are based on the 100 shopkeepers that were interviewed 
during the course of this research.  



How the solar system works.  



A Brief Comparison of Solar Supply with/Out Auxiliaries 

Storage/Battery Inverter 

With Without With Without 

Advantages 

•Power back up 
available in cloudy, 
rainy seasons and 

after sunset.  
•Total 

Independence from 
KESC 

•No per year 
expense of battery.  
•No fire hazard 
•No space issues 
•No movable parts 

•Provides 
Alternating 

Current. 
•Can use the 

existing fan, bulbs 
and telephone 
charger point.  

•Obliged to use 
Direct Current.  

•Above 24 volts of 
supply hazard of 
serious electric 

shock  
•No movable parts. 

Disadvantages •Hazard of acid 
fumes (in case of 

lead batteries) 
•Increased 

maintenance 
•Long pay back 
period as it will 

increase the capital 
cost.  

•No back ups in 
decreased 

efficiency periods.  
•Fluctuations  in 

supply according to 
the availability of 

sun rays.  

•Additional space 
required near solar 

panels.  
•As solar panels are 

installed in open 
spaces, therefore 
security measures 
need to be taken 
for the safety of 

invertors.  
•Maintenance 

required 

•DC transmission 
beyond 24V is a 

hazard.  



 Alternating Current is defined as the current in which the 
movement of electric charge periodically reverses 
direction.  
 

 Direct Current is defined as the current in which the 
movement of electric charge is only in one direction.  
 

 Inverter is an electrical device that converts direct current 
(DC) to alternating current AC).  
 

 Charge Controllers limit the rate at which electric current 
is added to or drawn from electric batteries,  thus 
preventing against overcharging and overvoltage. 

 
Source: wikipedia.com 

 
 

SOME TECHNICAL TERMS 



The following needs were identified by the shopkeepers as 
minimum requirements for their shops 

 
 4 energy savers, 2 fans and 1 telephone charging point 
 2 energy savers, 1 fan and 1 telephone charging point 
 2 energy savers, 2 fans and 1 telephone charging point 
 2 energy savers and 1 telephone charging point 

 



 KESC would either milk them or disconnect 
them from the grid 

 Government may impose a ‘solar tax’ on 
them and any guarantees by present regime 
would not be honored by successive regimes 

 ‘Bhatta Mafia’ will extort money from them  
 The solar companies will disappear 
 Solar panels will not be safe  



No Options Package 1 Package 2 Package 3 Package 4 

1 Appliances 
1 
2 
3                                                         

One fan  
Two savers  
One telephone 

point 

Two Fans 
Two Savers 
One telephone 

point 

Two Fans  
Four Savers 
One telephone point 

No Fan 
Two Bulbs 
One telephone Point 
 

2 Total Load 150 watts 210 watts 250 50 

3  No of panels required 1 3 4 1 

4 Space required Not Known  71/2’x9’ 10’x12’ 2 1/2 ‘x 3’ 

5 Panel cost 30,000 42,000 50,000 10,000 

6 Charge controller 3,500 4,000 4,000 4,000 

7  Mechanical Structure Not known 10,000 10,000 5,000 

A 
Total Cost without storage and 

without invertors (Direct 
Current) 

33,500 56,000 64,000 19,000 

8 Invertors of AC Current 8,000 15,000 15,000 15,000 

B 

Total Cost without storage and 
with invertors (Alternating 

Current) 
 

41,500 71,000 79,000 
34,000 

 

9 Storage with lead acid batteries 
36,500 (dry cell 

batteries) 
36,500 36,500 20,000 

C 
Total Cost with storage and with 
invertors (Alternating Current) 

78,000 107,500 115,500 54,000 

COST FOR THE PACKAGES 

• In case of Direct Current as output, cost of DC fans and bulbs will be added to above. 
  



 One fan is 80-90 Watts, one Energy Saver is 
23-25 watts, and one telephone charger is 10 
watts (approx.) 
 

 Cost of the panel varies from Rs. 200 – 250 
per Watt.  
 

 There is a lot of variation in prices in the 
market depending on the quality and 
availability 



KESC 
UPS 

(Average) 

Generator 
(Average) 

Solar  
(with Storage- 

Average) 

Solar  (without 

Storage- Average) 

Running Cost 1,800 1,000 5,882 608 No cost 

Capital Cost - 20,000 37,500 78,000 41,500 

Replacement 

in years 
- 5 7.5 20 20 

Capital 

Cost/year 
- 4,000 5,000 3,900 2,075 

Advantages/ 

Disadvantages 

No replacement 

Cost 

 

KESC 

Maintenance 

 

Load shedding  

 

Perpetually 

increasing 

power tariff 

Automatic 

backup system 

 

Short lived 

battery. 

  

Pollution 

 

Unsafe for 

appliances 

Constant 

supply.  

 

High running 

cost.  

 

Noise and Air 

Pollution.  

Storage space 

issues 

No noise and 

air pollution 

Constant 

Supply 

High Initial 

Cost 

Storage.  

Theft.  

Battery 

Replacement 5 

years 

No running cost 

 

No energy  

during non-

sunlight hours.   



(Rs.) 

Average billing of KESC per month 1,800 

Average Cost of maintenance of Solar 

package 1 (with storage) per month 
608 

Savings per month 1,192 

Capital Cost of Package 1 78,000 

Recovery of package cost 
5.45 years 

 

Life of solar panels/systems 20 years 



 If the solar panels are installed for collective usage, some 
shop keepers may consume more electricity than others.  
 

 What happens to supply in cloudy weather and after dusk to 
electricity supply? 
 

 Can the KESC be taken into confidence, and cater to the after-
dusk demand of electricity of the market only, like that no 
storage for the solar option would be required?  
 

 Can the companies first install a model for demonstration for 
a month at-least. 

 
 

 

CONCERNS OF SHOPKEEPERS – PHASE-II 



 Solar energy options work best for low density areas.  
 

 Urdu Bazaar is a high density area. Shadows from  
surrounding buildings might adversely affect the 
functioning of the solar energy system.  
 

 The environment of different areas relates differently 
to weather conditions. Therefore the study of weather 
related issues for Urdu bazaar is necessary.  
 

 There will be power losses through transmission from 
the roof of high buildings to ground floors.  
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