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ABSTRACT                                                                                                                           
In the recent past, the energy consumption in Sri Lanka has been drastically increased 

due to the rapid urbanization, improved living standards and the change of consumption 

patterns of the people, resulting in a long-term sustainability issue for the people. A 

report published by Sustainable Energy Authority (SEA) of Sri Lanka has indicated that, 

in 2020, 67.6% of electricity was consumed by the domestic and commercial buildings. 

Because they utilize air conditioning and refrigeration equipment more frequently than 

other commercial buildings, retail facilities like supermarkets also require a lot of energy. 

Each and every other store in Sri Lanka is dependent on the grid power supply, even 

though relatively few supermarket companies produce electricity using solar photovoltaic 

systems.. Increasing the number of supermarkets in par with the demand, increasing the 

load on the national grid also escalates. So far, Sri Lanka has developed and published 

the energy benchmarks for commercial sector, hospitality sector, tea processing sector 

and the apparel sector. Therefore, it is crucial to quantify and establish the energy 

benchmark for retail supermarket sector in Sri Lanka to understand and regulate the 

energy performance of those buildings. In this study the electrical energy consumption 

was the only energy type considered as other energy sources like LP gas and gasoline use 

were negligible and past data for five years were unable to access. The average specific 

energy usage, or average Energy Use Intensity (EUI), of the Sri Lankan supermarkets 

assessed was discovered to be 817 kW/m2.year for supermarkets with air-conditioned 

sales spaces and walk-in cold rooms (heavy electrical energy usage) and 244 kW/m2.year 

for government-owned stores with the least amount of air conditioning (nominal use of 

electrical energy).  Hence energy benchmarking of the retail supermarkets is crucial as it 

is complex to understand their energy performance with comparative to other type of 

buildings. Moreover, during this study the energy consumption breakdown for Sri 

Lankan supermarkets with walk in cool rooms and air conditioned sales area was 

calculated. The energy consumption percentages are, refrigeration 48%, space cooling 



 

iv 
 

19%, ventilation 3%, exterior lighting 4%, miscellaneous use 23%  including electrical 

appliances in kitchen and bakeries.  

 Keywords: Benchmarking, Specific Energy Consumption, Modelling, Supermarket 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

v 
 

ACKNOWLEDMENTS 

 
This research project is based on research conducted on the energy benchmarking of 

supermarkets in Sri Lanka. I am grateful to the supervisor, from the University, Dr. 

Anusha Wijewardane from the Department of Mechanical Engineering for her valuable 

guidance, helping hand and motivation. Also thankful to the supervisor outside the 

university Dr. Dimuthusiri Suraweera from University of Vocational Technology for his 

valuable guidance and enormous support. Further, I am thankful to the previous 

coordinator Dr. Inoka Manthilake for the inputs in the first stage of the research. I take 

this opportunity to express my sincere gratitude to one of my teachers of MSc in Building 

Services Technology Ch.Eng. Prasanna Narangoda   Senior Manager- Engineering at 

Havelock City (Pvt) Ltd for the guidance at the initial stage. I appreciate the immense 

help given by Mr. Kanushka Electrical Manager Keels chain of supermarkets, outlet 

managers and duty managers facilitated in the data collection.  In addition I like to 

mention the Chairman and the staff of Lanka Sathosa, outlet managers of Lanka Sathosa 

Pvt Ltd with a big thank for helping in finding information within short time. I thank my 

friend Ms. Kanthi Waas, and my colleagues Mr. Anjana, Mr. Prageeth for the given 

support. Also I thank very much to my husband  Chandima for helping and encouraging 

me, my sons Jithan and Lakira for their patience & helping hand when I was at difficult 

times.  

 

 

 

 



 

vi 
 

CONTENTS 
 
ABSTRACT ..................................................................... Error! Bookmark not defined. 
ACKNOWLEDMENTS ....................................................................................................v 
LIST OF FIGURES ....................................................................................................... viii 
LIST OF TABLES ......................................................................................................... viii 
LIST OF NOMENCLATURE ...........................................................................................x 
1 INTRODUCTION ..................................................................................................12 

1.1. Aim .............................................................................................................16 
1.2. Objectives ...................................................................................................16 

2 LITERATRIEA REVIEW ......................................................................................17 
 Energy Benchmarking of Buildings of Sri Lanka .............................................17 2.1
2.1.1 Energy Benchmarking of Buildings of Sri Lanka – Hotel Buildings .....18 
2.1.2 Energy Benchmarking of Buildings of Sri Lanka – Tea Industry [6] ....19 
2.1.3 Energy Benchmarking of Buildings of Sri Lanka –Apparel industry ....20 
 Energy Benchmarking of Buildings in Singapore .............................................20 2.2
 Energy Benchmarking of Commercial Buildings in India ................................22 2.3
 Energy Benchmarking of Commercial Buildings/Supermarkets in Thailand ...24 2.4
 Energy Benchmarking of  Commercial Buildings in Malaysia ........................26 2.5
 Energy Benchmarking of Supermarkets of Curacao .........................................26 2.6
 Benchmarking of Energy Efficiency of Supermarkets in Taiwan ....................28 2.7
 Energy Consumption of Supermarket Buildings United Kingdom ...................28 2.8
 Energy Consumption Breakdown Supermarket in Sweden ..............................30 2.9

 Breakdown of Energy Consumed in Supermarkets in United States ................  2.10
31 

 Energy Benchmarking of Gulf Coast Region ................................................32 2.11
3 METHODOLOGY .................................................................................................34 

 Data Collection for EUI ....................................................................................34 3.1
 Data Analysis ....................................................................................................36 3.2
 Energy Modelling ..............................................................................................37 3.3



 

vii 
 

4 RESULTS & DISCUSSION ..................................................................................41 
 Benchmark with Overseas Supermarkets ..........................................................53 4.1
 Analysis of Modelling Results ..........................................................................55 4.2

5 CONCLUSION .......................................................................................................59 
6 REFERENCE .........................................................................................................62 
7 ANNEXURE ..........................................................................................................65 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

viii 
 

LIST OF FIGURES  
 
Figure 1: Increase of Supermarkets from 2010 to 2020 [14] ........................13 

Figure 2: Percentage of households visiting supermarkets regularly [2] ......14 

Figure 3: Histogram of specific energy consumption of selected commercial 

buildings of Sri Lanka [6] ..............................................................................18 

Figure 4: Average EUI of all the buildings in Singapore [12] ......................21 

Figure 5: Electricity consumption by sector in India [17].............................22 

Figure 6: BEI vs GFA of a retail building [19] .............................................25 

Figure 7: Energy consumption of  Supermarket in Thailand [20] ................25 

Figure 8: Energy Use Breakdown of Curacao Supermarket [22] .................27 

Figure 9: Energy Breakdown of supermarket in United Kingdom [24] .......29 

Figure 10:Breakdown of Energy Consumption of Sweden [25] ...................30 

Figure 11 :Energy Breakdown of Grocery store in United States .................31 

Figure 12: Gulf Coast Region ........................................................................32 

Figure 13:  Initial dialog box to start entering enter data ..............................37 

Figure 14: Dialog box to enter preliminary details to the software. .............38 

Figure 15:  Load profile selection..................................................................39 

Figure 16:  Modeled building image of supermarket in K chain in eQuest ..40 

Figure 17: Yearly Energy Consumption of K Supermarket Outlets .............41 

Figure 18: Yearly Energy Consumption of L Supermarket Outlets ..............42 

Figure 19: Area distribution of outlets ..........................................................43 

 
 
 



 

ix 
 

Figure 20: First, third quartiles  and maximum of EUI and Gross EUI of K 

and L ..............................................................................................................44 

Figure 21 :Histogram of  EUI  of Chain  K supermarkets ............................46 

Figure 22: Histogram of Gross EUI  of Chain K ..........................................47 

Figure 23:  Histogram of EUI of L Chain .....................................................48 

Figure 24: Histogram of Gross EUI of L Chain ............................................48 

Figure 25 Linear Regression of EUI vs Sales Area of K outlets ...................50 

Figure 26:Linear Regression of Gross EUI vs TFA of K outlets ..................51 

Figure 27 Linear Regression of EUI vs Sales Area of L outlets ...................52 

Figure 28: Linear Regression of Gross EUI vs Sales Area of L outlets ........52 

Figure 29: Breakdown of energy of load types K outlets (top) L outlets 

(bottom) .........................................................................................................55 

Figure 30: Average energy breakdown of a supermarket in Sri Lanka ........57 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 

x 
 

 
LI ST OF TABLES 

Table 1: EUI of selected commercial buildings Sri Lanka[6] .......................................... 17 

Table 2: Energy Benchmark of Sri Lanka - Tea Industry [11] ......................................... 19 

Table 3: Energy consumption benchmark for tea industry -Sri Lanka [6] ....................... 20 

Table 4:  Specific energy consumption of apparel industry selected samples [11] .......... 20 

Table 5:  EUI of buildings in commercial category in  Singapore [16] ............................ 22 

Table 6:  Building star rating with more than 50% of air conditioned area[17] ............... 23 

Table 7: The EPI values  of Malls and Supermarkets in India [17] .................................. 24 

Table 8:EUI of Super Markets in Curacao[22] ................................................................. 26 

Table 9: EUI of Supermarkets operating in United Kingdom [24] .................................. 28 

Table 10: Quartile values of EUI in Supermarket in UK [24] .......................................... 29 

Table 11:  EUI of Different Restaurants in United States[25] .......................................... 32 

Table 12: EUI of Supermarkets in Gulf Region ............................................................... 33 

Table 13: Sample selection according to climate zones ................................................... 35 

Table 14 Mean , First quartile and Third quartile Values ................................................. 45 

Table 15:  Results of normality test of EUI and Gross EUI of K and L outlets ............... 49 

Table 16: Benchmark with international supermarkets .................................................... 53 

Table 17 Benchmarking Guide for Sri Lankan Supermarkets .......................................... 54 

Table 18 Energy usage error between modeled and actual............................................... 57 

Table 19: Mean , First quartile and Third quartile Values ................................................ 58 

 

 
 
 
 
 
 
 
 



 

xi 
 

 
 
 
 
 
LIST OF NOMENCLATURE 
 

Abbreviation  Description 

 
EUI   Energy Use Intensity 

CEB   Ceylon Electricity Board 

LECO   Lanka Electricity Company 

BCA   Building Construction Authority 

SEASL  Sustainable Energy Authority of Sri Lanka 

BEE   Bureau of Energy Efficiency  

EPI   Energy Performance Index 

BEI   Building Energy Intensity 

TFA   Total Floor Area 

SFA   Sales Floor Area 

GDP   Gross Domestic Product 

LPG   Liquid Petroleum Gas 

GHG   Green House Gases 

HVAC   Heating Ventilation and Air Conditioning 

LP   Liquid Petroleum 

MVAC  Mechanical Ventilation and  

BEI   Building Energy Intensity 

GFA   Gross Floor Area


