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Abstract— Transport is one of the sectors targeted to reduce 

CO2 emissions and where adaptation measures are needed to 

reduce the global vulnerability to climatic changes. This 

research was designed to understand the limitations of 

conducting an impact analysis of policy options for vehicles’ fuel 

economy and discuss opportunities for fuel economy baseline 

and policy development including government foresight and 

global commitments. This paper proposes a two-stage 

methodology namely fuel economy baseline and System 

Dynamics (SD). This amalgamated framework allows 

policymakers to review and analyse the impacts and 

relationships of past and current fiscal policies on energy-

efficient vehicles. Empirical evidence suggests that government 

intervention and leadership will be a major requirement for 

developing a baseline for fuel economy. Public awareness and 

decision making should be considered in policy and planning 

because people do not easily link policies with fuel economy. 

These results would be useful in understanding consumer 

behaviour and market responses to fiscal policies that will 

impact the vehicle fuel economy and emissions in Sri Lanka. 

Keywords— fuel efficiency, e-mobility policies, fuel economy, 

system dynamics, baseline development  

I. INTRODUCTION  

Transport is one of the sectors targeted to reduce CO2 
emissions and where adaptation measures are needed to 
reduce the global vulnerability to climatic changes. Currently, 
regional and country support focus on improving energy 
efficiency improvements and management of equipment and 
appliances, fuel economy of vehicles have not received much 
emphasis. The two main reasons are: 1) Complexity and 
variability of the energy performance of vehicles; 2) 
Dependency of the real-life performances on factors beyond 
technology. Fuel Economy Baseline (FEB) originated with the 
Global Fuel Economy Initiative (GFEI) which works on real 
improvements in fuel economy, and the maximum 
development of existing fuel economy technologies in 
vehicles across the world through in-country policy support, 
analysis and advocacy [1], [2], [3]. Thus, establishment of a 
baseline for fuel economy is in relation to the development of 
fuel economy policies in a sustainable low emission transport 
economy.  

Sri Lanka has neither a local vehicle manufacturing 
industry nor a fuel resource base. Thus, the transport sector is 
heavily influenced by the fiscal policies related to the 
importation of vehicles as well as fuel. This includes 
differential taxes imposed on fuels (diesel vs petrol) and 
vehicle characteristics such as age, engine capacities and 
vehicle categories. In addition, recent developments in the 

regulatory domain include policies to improve the fuel 
efficiency of vehicles, and fuel economy labelling initiatives. 
As such, the Government of Sri Lanka (GoSL) implements the 
Sri Lanka Vehicle Emission Testing (SLVET) programme to 
control the vehicular emissions from the in-use vehicles. The 
programme has been in operation since 2008. It is 
implemented by the Vehicle Emission Test Trust Fund under 
the Department of Motor Traffic (DMT), in collaboration with 
two private sector companies, namely CleanCo and Laughs, 
that operate a network of emission testing centres islandwide.  

However, such fiscal and regulatory measures have been 
complicated due to frequent changes and irrationality. This is 
because most of the developed policies are not tailored options 
for the country based on assessments of vehicle fleets and 
national context. On the flip side, the opportunities of fuel 
economy baseline and policy development including 
government foresight and global commitments are not 
interchangeably discussed towards sustainable development 
and green recovery [4], [5]. It can be further noted that the 
country has failed to get benefits through the regional and 
international initiatives which are informing policy 
development.  

It clearly emerges from above that the definition of fuel 
economy baseline and policy development cannot be 
adequately performed without some modeling tool, that in 
turn allows the country to be progressive mover in improving 
fuel economy. This research aims to accelerate the 
development of ambitious fuel economy measures through a 
System Dynamics model representing the Four-wheel 
Passenger Vehicles (FWPV) in Sri Lanka. Through this 
model, authors intend to support policy makers in further 
developing and analysing the fuel economy and e- mobility 
policies, particularly in developing a fuel economy labelling 
scheme and strengthening the vehicle fiscal policies.  

II. LITERATURE REVIEW 

The GFEI develops and promotes doubling fuel efficiency 
by 2030 from 8.8 l/100 km to 4.4 l/100 km (see Fig. 1) of all 
new vehicles and to achieve the same for the complete global 
fleet by 2050 (thus referred to as the "50 by 50" campaign) [6]. 
The corresponding anticipated reduction in CO2 emissions is 
from an average of around 180 g/km to 90 g/km, saving over 
1 Gt of CO2 annually by 2025 and over 2 Gt/yr by 2050, 
resulting in a reduction in the use of petroleum oil, valued at 
over US$ 300 billion in 2025 and US$ 600 billion in 2050. 
The target assumes only existing, cost-effective fuel economy 
technologies and complete hybridization without plug-in for 
hybrids or total electric vehicles (EVs). 



 

 

 

 

 

 

 

 

 

 

 
The GFEI provides several tools to help understand the 

importance of an improved vehicle fuel economy by 
supporting the assessment of new vehicles and by developing 
region-specific policies to reach the GFEI target. Fuel 
Economy Policies Impact Tool (FEPIT), developed by the 
International Energy Agency (IEA)  can be used to test the 
fuel economy in each country for different future vehicle 
policy scenarios [7]. The FEPIT builds on national vehicle 
databases such as the fuel economy of new vehicles. The tool 
allows measuring the elasticity in fuel consumption when past 
data is analyzed to investigate the impact of one measure 
while the others remain active. In a study, Dahl [8] analyses 
the effect of the average income per capita on the elasticities. 
It was found that the elasticity of fuel consumption to fuel 
price is lower in countries with lower average income. This 
finding may indeed seem counterintuitive, as one would 
expect elasticities to be lower in richer countries. According 
to Hughes et al. [9], poorer countries tend to have higher 
capital costs and anecdotal evidence implies that they keep 
their vehicles longer. Thus, their vehicle stock turns over more 
slowly to newer more fuel efficient vehicles lowering their 
price responsiveness. In a study conducted by Greene et al. 
[10] it was found that the size of the taxes on vehicles (e.g. 
registration or circulation) not significantly different in the US 
scenario than in French scenario. It implies the fact that the 
differences in terms of registration mix and of fuel price 
between EU and the US explain the lower responsiveness of 
the latter to vehicle taxation. 

However, Murray [11] argues that the FEPIT tool carries 
a set of limitations and in order to test the tool,  the policy has 
been translated using suitable assumptions and adjustments. 
However, the following limitations in the FEPIT tool are 
identified as context-specific factors that will impact the 
estimates thereof.  

1.  Importation of Used Vehicles: The FEPIT tool 
cannot adjust for the importation of used vehicles.   

2. Impact of Tax Regimes that vary with CIF price in 
addition to engine capacity:  There is no provision to adjust 
for different tax regimes imposed on the same engine capacity 
range when the CIF value ranges are different.  Besides, from 
2018 the tax rate was calculated per cc of engine capacity 
making the rate different for each vehicle type.  

3.  Impact of Import and other Tax Waivers and 
Concessions: Since the government issues vehicle tax 
concessions and waivers from time to time and given that the 
regular tax levels are significant for the cars and pickups, these 

have had a trigger effect on spikes in new vehicle registrations. 
The FEPIT tool does not have a provision to include such 
impacts.   

These limitations have been overcome in the analysis with 
suitable assumptions and adjustments so that the accuracy of 
the conclusion is unaffected. Therefore, three vehicle 
segments were generated initially, aligning to the FEPIT tool 
input formats to identify the baseline (2015-2019) distribution 
of average fuel economy values based on a) petrol vehicle 
fleet including conventional and hybrid, b) diesel vehicle fleet 
including conventional and hybrid and c) battery electric 
vehicles.  

The approaches to the development of strategic planning 
practices in the Transport and Energy sector have quite often 
made use of the System Dynamics (SD) methodology [12]. 
This is a thinking and simulation model that helps to study the 
changing patterns and dynamics of the variables in a complex 
system. This method was introduced by Jay Forrester in the 
1960s [13]. The most popular energy model is FOSSIL2 
which was the main evaluation tool used by the US Energy 
Department in the 1970s and 1980s. Naill [14] developed this 
model, and it was able to test policies, forecast tax effects, 
simulation of investment in renewable energy, emission 
reduction policies, and oil prices. This method helps to 
identify and analyze the relationships between the variables in 
the system and understand the feedback structure of the 
system [15],[16]. Therefore this method used in this study tries 
to analyze how each variable and factor are working 
collaboratively in this system boundary. 

III. METHODOLOGY 

The proposed methodology contains two stages namely: 
A) Fuel Economy Baseline Methodology; and B) System 
Dynamics Methodology. Fig. 2 illustrates the research process 
being followed in the study. Year 2019, the latest year for data, 
was set as the baseline. Therefore, 2015 to 2019 was selected 
to investigate the fuel economy resulting from past fuel and 
vehicle pricing policies in Sri Lanka. This base year will also 
be used in the System Dynamics Methodology section to 
identify the relationships between past and current fiscal 
policies on the number of more efficient vehicles in Sri Lanka, 
including EVs.  

A. Fuel Economy Baseline Methodology  

The VET database, the annual registration data from the 
Department of Motor Vehicles (DMT), importation values 
from customs, annual vehicle licensing records from Central 
Bank,tax rates on vehicles and fuel and fuel pump prices have 
been used in the analysis (see TABLE I). Manufacture 
databases were used to obtain fuel economy values for each 
make and model of vehicle type registered in Sri Lanka in 
significant quantities during the period 2015-2019. To 
develop the baseline, trend analysis was performed on five 
vehicle fleet characteristics: average annual fuel consumption 
(l/100km), new registrations in the sample, weighted tax 
percentage on CIF value, the average CIF value of vehicles, 
and fuel prices. 

 TABLE II shows that the tax percentages on petrol 
FWPVs have reduced significantly from 2015 to 2019. The 
value in 2019 is only half what it was in 2015, encouraging 
people to purchase expensive larger vehicles at the cost of a 
smaller vehicle in 2015. On the flip side, an increasing trend 
in average CIF value also can be observed over time, 

2005 2013 2030

8.9 7.5

8.5 8.2

8.8 7.8

8.8 4.4

2005 base year

2014 base year

-1.6%

GFEI 

target

average fuel economy (Lge/100 km)

required annual improvement 

rate (% per year)

-2.7%

-3.3%

-0.5%

Global 

average

average fuel economy (Lge/100 km) 8.4 8.0

annual improvement rate(% per year)
-1.7% -1.6% -1.4%

-1.9%

-2.2%

Non-OECD 

average

average fuel economy (Lge/100 km) 8.5 8.4

annual improvement rate (% per year)
-0.1% -0.4% -1.2%

2008 2011

OECD 

average

average fuel economy (Lge/100 km) 8.4 7.8

annual improvement rate (% per year)
-2.1% -2.5%

Fig. 1: Average Global Fuel Economy Target [4] 



indicating that lowering vehicle taxes results in people 
purchasing larger and more expensive vehicles. The 
corresponding values for diesel vehicles are given in TABLE 
III. Even though the tax percentage is considerably higher than 
petrol vehicles, the purchase of larger vehicles has resulted in 
higher fuel consumption than petrol vehicles registered during 
this same period from 2015 to 2019. The same trends 
indicating an increase in all parameters can be seen during this 
period. Though reduced, the tax on electric vehicles, as shown 
in TABLE IV during this period, has not translated to an 
increase in EV registrations. The drastic reduction in the 
number indicates that the governing factor preventing the 
uptake of EVs is non-fiscal. 

 

Fig. 2. Research Process 

TABLE I. Data Inputs for Baseline Methodology 

Data Input 
Task Carried out 

in Study  
Data Used and Sources 

1. New vehicle 
registrations by 
class 

Identify the 
average fuel 
economy for the 
base year. 

Obtained from the VET 
Database. The vehicle 
categories followed are 
from the DMT. 

  

2. Profile of new 
vehicle 
Registrations 

Identify the 
number of 
vehicles in each 
category. 
 

Identify make and models 
from the VET database. The 
number of hybrid and 
electric vehicles registered 
was obtained from DMT 
annual reports. 
 

3. Average fuel 
consumption 

Identify the 
average fuel 
economy for each 
model and make 
of vehicle 
observed to have 
been registered. 

Using the manufacture 
publications and composite 
internet databases. 

4. Average 
registration tax in 
the base year 

- Identify tax 
values based on 
the CIF value of 
vehicle imports. 
-Identify taxes 
based on  HS 
Codes used by 
Customs. 

Average CIF values were 
obtained for each vehicle 
class imported in each year 
of the study period. 
Tax structure on 
importation according to 
HS Code category. 

5. Circulation tax 
in the base year 

Identify tax/rebate 
levels according to 
the registration 
classes of 
vehicles.  

Annual Revenue license 
paid was obtained from the 
publications of the Central 
Bank.  

6. Average fuel 
price 

As fuel price is 
required. 

to input the FEPIT, average 
pump prices were obtained 

Data Input 
Task Carried out 

in Study  
Data Used and Sources 

 from the Ceylon Petroleum 
Corporation. 
 

7. The fuel type 
of new vehicles 
registered 

Identify the share 
of petrol, diesel, 
hybrid and electric 
FWPV in new 
registration. 

Identify make and models 
from the VET database. The 
number of hybrid and 
electric vehicles registered 
was obtained from DMT 
annual reports. 
 

 

TABLE II. Results of Trend Analysis for Petrol Vehicles 

Year 

Average 

annual fuel 

consumption 

(l/100km) 

Total 

New 

Registrat

ions  

Weigh

ted tax 

percen

tage 

on CIF 

Value  

Avera

ge CIF 

Value 

of 

Vehicl

es ($) 

Pump 

Price of 

Petrol 

($) 

2015 4.62 96,903 211% 10,091 0.96 

2016 4.97 41,769 174% 12,528 0.91 

2017 5.22 42,430 153% 13,659 0.87 

2018 5.30 81,656 129% 18,947 0.92 

2019 5.84 32,555 134% 22,943 0.83 

 

TABLE III. Results of Trend Analysis for Diesel Vehicles 

Year 

Average 

annual fuel 

consumption 

(l/100km) 

Total 

New 

Registrat

ions  

Weight

ed tax 

percen

tage on 

CIF 

Value  

Averag

e CIF 

Value 

of 

Vehicl

es ($) 

Pump 

Price of 

Diesel 

($) 

2015 7.06 29,272 413% 21,335 0.79 

2016 6.91 23,018 372% 22,060 0.73 

2017 7.96 8,005 366% 26,055 0.70 

2018 7.71 9,650 363% 39,904 0.75 

2019 10.80 645 561% 33,909 0.66 

 

TABLE IV. Results of Trend Analysis for Electric Vehicles 

Year 

Average 

annual fuel 

consumption 

(l/100km) 

Total 

New 

Registrat

ions  

Weight

ed tax 

percen

tage on 

CIF 

Value  

Averag

e CIF 

Value 

of 

Vehicl

es ($) 

Electric

ity 

Price 

($)/mon

th 

2015 1.73 3,221 81% 25,155 3.53 

2016 1.79 958 82% 27,653 3.28 

2017 1.81 179 72% 30,493 3.54 

2018 1.95 182 51% 30,866 3.32 

2019 1.4 85 54% 32,657 3.02 

B. System Dynamics Methodology 

There are several stages in the system dynamics and the 
first stage is known as “Conceptualization”. A Causal Loop 
Diagram (CLD) is the output of this stage, and this is a 
diagram that is able to visualize the interrelationship and 
interconnectivity of variables in a complex system. This 
diagram consists of several variables and arrows. These 
arrows are known as causal links. There is a given polarity for 



each causal link, either positive or negative, considering the 
dependent variable's reaction when the connected other 
independent variable changes. Adding to that, these causal 
links always consider an increment in the interdependent 
variable and how it affects the dependent variable. 

There is loop behaviour in natural systems and CLD helps 
to recognize these loops straightforwardly at a minimum 
effort. These loops are known as Feedback Loops in System 
Dynamics. There are two types of feedback loops as 
Balancing and Reinforcing [17]. The developed CLD in this 
study visualizes how different variables are interconnected in 
the fuel economy system. Vensim PLE software was used to 
develop the CLD. 

IV. INTERPRETATION OF LOOP BEHAVIOUR  

In order to understand the available policy levers, it is 
necessary to understand the underlying factors influencing 
FWPV energy consumption. This section outlines four sub-
models namely 1) Socio-economic sub-model, 2) New vehicle 
registrations sub-model, 3) Environmental influence sub-
model, and 4) Fuel economy and e-mobility policy sub-model. 
Socio-economic sub-model consists with variables including 
GDP per capita, GDP, and Exchange rate. New vehicle 
registrations sub-model is dedicated to the three vehicle 
segment registrations. Environmental influence sub-model 
reflects the driving forces including Average Engine Capacity, 
Average CIF Value, and Average Fuel Economy that act as 
environmental requirements for a sustainable transport 
development. The fuel economy and e-mobility policy sub-
model is the focus of this study because it is the core interest 
of the proposed SD model and is related to all other sub-
models.  This sub-model is dedicated to reviewing and 
analysing the impacts and relationships of past and current 
Energy Efficient Fiscal Policy Measures on the number of 
more efficient vehicles, including EVs. As per Fig. 3, there are 
16 loop behaviours in the system that connects respective 
policy instruments within each sub-model. In this diagram, 8 
balancing loops and 8 reinforcing loops can be identified. 

A. Loop connecting Fuel economy and e-mobility policy 

sub-model and Environmental influence  sub-model 

The loop that connects the Tax Value of New 
Registrations, Import Tax Percentage, and Average Engine 
Capacity is identified as a "balancing loop." If we start from 
the import tax percentage, when the government increases the 
import tax percentage, the total tax value of the newly 
registered vehicles in the fleet will also increase. When there 
is an increment in the tax value for new registrations, people 
tend to purchase vehicles with lower engine capacities. 
Therefore, the average engine capacity of the vehicle fleet will 
be reduced. Then, an increment in average engine capacity in 
the fleet pushes the government to increase the import tax 
percentage. As per this relationship between these three 
variables, a change in one variable will be balanced within the 
loop. 

B. Loop connecting Socio-economic sub-model, Sub-model 

of new vehicle registrations, and Environmental 

influence sub-model 

There is another loop that connects with Exchange Rate, 
Gross Domestic Production (GDP), GDP per Capita and the 
selected vehicle category such as Hybrid Vehicle 
Registrations, Conventional Vehicle Registrations or Electric 
Vehicle Registrations. This loop is a balancing loop, and the 

effect is balanced through the loop. To explain further, starting 
from the Exchange rate, an increment in the Exchange rate has 
a negative effect on the GDP. When it comes to increment of 
GDP it increases the GDP per capita assuming the population 
is constant during the considered boundary. GDP per capita 
increment means there is an increment in purchasing power of 
people, and therefore, people tend to purchase new vehicles 
with higher engine capacities. This effect leads to higher 
energy consumption and deterioration of air quality. Similar 
loop behaviour can see in each vehicle category and the 
Import Tax Percentage as well. That is an increase in the 
number of vehicle registrations in each category increases the 
Import Tax Percentage in the fleet. Vice versa increment of 
Import Tax Percentage will discourage to purchase of new 
vehicles. Therefore, the effect is balanced within the loop. 

C. Loop connecting Fuel economy and e-mobility policy 

sub-model, New vehicle registrations sub-model, and 

Socio-economic sub-model 

There is a reinforcing loop that connects with Import Tax 
Percentage, Hybrid Vehicle Registrations/ Full Electric 
Vehicle Registrations/ Conventional Vehicle Registrations, 
Exchange Rate, GDP, GDP per Capita and Conventional 
Vehicle Registrations/Full Electric Vehicle Registrations/ 
Hybrid Vehicle Registrations. There are six reinforcing loops 
separately connecting these six variables at one time. One 
change in these six variables inside the loop will affect the 
whole loop iteratively and ultimately it will have a negative 
effect on the whole loop as explained in a previous loop. As 
an example when there is an increment in Import Tax 
Percentage, it will increase the Exchange rate. This happens 
because people are demotivated to import new vehicles and 
that ultimately provide more foreign currency saving within 
the country. Then Increased Exchange rate reduces the GDP 
and an increased GDP increases the GDP per capita which is 
the purchasing power of consumers. Then again people will 
tend to purchase more vehicles and again Import Tax 
Percentage will increase. Further, technical viability of the 
vehicles act as a decisive factor which drives the purchasing 
decision of used hybrid and full electric vehicle importation in 
Sri Lanka.  

A loop behaviour can see in the variables connecting Local 
Fuel Price, Conventional Vehicle Registrations, Import Tax 
Percentage, Hybrid Vehicle Registrations/ Full Electric 
Vehicle Registrations and Exchange Rate. These two loops 
are identified as Reinforcing loops. If start from the increment 
of Local Fuel Price, it discourages the people to purchase 
Conventional Vehicle Registrations. Then when there is an 
increment of Conventional Vehicle Registrations, Import Tax 
Percentage gets increased. When there is a high Import Tax 
Percentage, government tends to promote hybrid and full 
electric vehicle categories. However, when there is a high 
number of imports of these two vehicle categories it affects 
the Exchange Rate again. Then it affects the Local Fuel Price 
negatively and fuel prices will be increased. Therefore, this is 
a non-beneficial loop in the system and as mentioned earlier 
this negative effect will be continuous throughout the loop and 
deliver more and more negative outputs to the system. 
Therefore policymakers should consider these kinds of non-
beneficial loops in the system when developing policy 
scenarios. 

 

 



  

Fig. 3. Causal Loop Diagram 



D. Loop connecting Fuel economy and e-mobility policy 

sub-model, New vehicle registrations sub-model, and 

Environmental influence sub-model 

Suppose that we begin at Import Tax Percentage and work 
our way up until it comes back to it through passing Hybrid 
Vehicle Registrations, Exchange Rate, Local Fuel Price, and 
Conventional Vehicle Registrations. When Import Tax 
Percentage increased in the fleet, it discourages the consumers 
to purchase new hybrid vehicles. When there is a high 
willingness to purchase hybrid vehicles, Sri Lanka has to 
import those, and it affects the exchange rate in a negative 
manner. Increment in the exchange rate affects the increment 
of local fuel prices since it is an important commodity to the 
country. At the same time, the increment in local fuel prices 
discourages people to purchase conventional vehicles. Then 
again when there is an increase in new conventional vehicle 
registrations, it again forces the government to increase the 
Import Tax Percentage. This means if there is a change in one 
variable that effect will not be balanced in the loop. The same 
behaviour can be seen in the similar loops that connect with 
other vehicle categories in the system, such as hybrid vehicles 
and electric vehicles. This is not a beneficial loop in the 
system, since a change of one variable affects all the variables 
inside the loop and that negative effect will be iterative within 
the loop increasing that negative effect continuously within 
the loop. Therefore, when imposing certain taxation policies 
these kinds of reinforcing loop behaviours should be 
concerned to reduce the negative impact on the whole system. 

Overall, SD methodology can be used as a tool for 
informing policy development with respect to fiscal 
instruments, consumer information, and regulatory 
measurements for the indigenous fuel economy baseline 
development. This can also be extended to develop reliable, 
useful and well-tested analytical tools to address policy 
problems related to transport and climate change and to 
address the impact of sectoral transportation policies on a 
global scale and on a long term horizon. 

V. CONCLUSION  

This study attempts to analyse of the impacts of fuel 
efficiency and e-mobility policies on fuel economy in Sri 
Lanka for the period from 2015 to 2019. The proposed  two 
stage methodology opened up the opportunity to conduct 
impact analysis of policy options for vehicles when the system 
violates FEPIT assumptions. System Dyanamics model is 
used to review and analyse impacts and relationships of past 
and current fiscal policies on the number of more energy 
efficient vehicles.  

The empirical results suggest that leadership and inter-
agency coordination are needed for improving registration 
data, annually monitoring of the new vehicle registrants, and 
formulating and adjusting policies. Stakeholder engagement 
and capacity founded to be another important lesson from fuel 
economy baseline development. Implementing fuel economy 
can substantially reduce CO2 emissions, supports the Paris 
Agreement, reduces energy demand and fossil fuel 
consumption, improve energy security, reduce national 
expenditures on fossil fuels, and reduce vulnerability to oil 
shocks. In policy and planning, diverse set of stakeholders are 
needed including private sector, as well as customers. Because 
people do not easily make the link between policies (e.g., 
taxation/labelling) and fuel economy. 

This finding supposed to use for the development of the 
national appropriate fiscal policies aiming to further 
promotion of more energy efficient vehicles including EVs. 
Future research are needed to simulate various policy 
scenarios and make specific recommendation of how the fuel 
economy policies should be changed to achieve output in 
target forecasts. 

REFERENCES 

[1] G. Energy, E. A. Platform, A. Statement, and A. Plan, “Sustainable 
Energy for All , Global Energy Efficiency Accelerator Platform.” 

[2] N. C. D. Silva et al., “An Experimental Study on Smart Electric 
Bicycle with Weight Minimized Power Pack,” Nov. 2021, pp. 80–
86. 

[3] W. W. P. M. Fernando, D. D. Dhananjaya, J. A. Munasinghe, A. 
S. Kumarage, T. Sivakumar, and A. S. Perera, “Post-Processing of 
GPS Data for Bus Link Speed Determination based on GIS,” 
Journal of the Eastern Asia Society for Transportation Studies., 
vol. 14, pp. 1179–1192, Mar. 2022. 

[4] T. Sugathapala, “Fuel Economy of Light Duty Vehicles in Sri 
Lanka,” no. August, 2015. 

[5] A. Arachchige, R. Sugathadasa, O. Herath, and A. Thibbotuwawa, 
“Artificial Neural Network Based Demand Forecasting Integrated 
With Federal Funds Rate,” Applied Computer Science, vol. 17, no. 
4, pp. 34–44, 2021. 

[6] UNEP, “Making Cars 50% More Fuel Efficient by 2050 
Worldwide,” Fuel, 2010. 

[7] Global Fuel Economy Initiative - GFEI, “Fuel Economy Policies 
Implementation Tool (FEPIT) Methodology report,” 2015. 

[8] C. A. Dahl, “Measuring global gasoline and diesel price and 
income elasticities,” Energy Policy, vol. 41, pp. 2–13, 2012. 

[9] J. E. Hughes and C. R. Knittel, “Evidence of a Shift in the Short-
Run Price Elasticity of Gasoline,” Energy Journal, International 

Association for Energy Economics, vol. 29, no. 1, pp. 113–134, 
2006. 

[10] D. L. Greene, T. Lipman, E. Martin, and S. Shaheen, “FINAL 
REPORT Potential Design, Implementation, and Benefits of a 
Feebate Program for New Passenger Vehicles in California,” 2011. 

[11] I. Technology et al., “Car CO2 taxation and it ’ s impact on the 
British car fleet,” no. April, 2011. 

[12] S. Murthy, T. M. Gajanana, S. Mysore, and V. Dakshinam00rthy, 
“Marketing and post-harvest losses in fruits: its implications on 
availability and economy,” Marketing, vol. 64, Jan. 2009. 

[13] J. Forrester, “System dynamics—A personal view of the first fifty 
years,” System Dynamics Review., vol. 23, pp. 345–358, Oct. 2007. 

[14] R. F. Naill and G. A. Backus, “Evaluating the national energy 
plan,” vol. 79:8, 1977. 

[15] K. Balachandra, H. N. Perera, and A. Thibbotuwawa, “Human 
Factor in Forecasting and Behavioral Inventory Decisions: A 
System Dynamics Perspective BT  - Dynamics in Logistics,” 2020, 
pp. 516–526. 

[16] M. M. Jayalath and H. N. Perera, “Mapping Post-Harvest Waste in 
Perishable Supply Chains through System Dynamics: A Sri 
Lankan Case Study,” Journal of Agricultural Sciences - Sri Lanka, 
vol. 16, no. 3, pp. 144–161, 2021. 

[17] J. Sterman, “Business Dynamics, System Thinking and Modeling 
for a Complex World,” Boston, Irwin/McGraw-Hill, vol. 19, Jan. 
2000. 

 


