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Abstract 

Urban transport is one of the necessities that cities require to perform their day-to-day 

activities. At the same time, it is also the major threat to global climate change. This study 

examines the status and growth of road transport in Mekelle city. Data for the study were 

collected from primary and secondary data sources. This study found that the number of 

motor vehicles in Mekelle city has increased in an average growth rate of 17.34% for the 

last ten years. The growth rate is highest for NGO cars and it is lowest for private 

automobiles. Most of the cars in the city were under five years of service age. The current 

share of motorized vehicles in urban transport of Mekelle city is 33.44% and the vehicle 

ownership rate of the city is 35.6 vehicles/1000 people, which is above the national 

average. The number of registered vehicles in the city has more than doubled between 

2003 and 2008 within 6 years of the period. It also nearly doubled from the period from 

2008 to 2012. The trends in the growth of private automobiles and governmental vehicles 

are found to be smooth. Taxis have shown similar growth rate between the period of 2004 

and 2007 and it underwent a sharp increase during 2009. The average growth rate of 

commercial (code-3) cars is higher between the years of 2003 and 2005, and non-

governmental cars have been increasing in a sharp decreasing rate up to 2010 and started 

to move up in an increasing rate since 2010.  
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Introduction  

Transport plays a crucial role in 

accelerating development and improving 

quality of life by allowing easy transfer 

of people, goods and services. In 

contrary, transport has negative effects 

such as greenhouse gas emissions. For 

this reason, it is recognized as one of the 

major drivers of climate change (Howey 

et al., 2010). 

According to Intergovernmental 

Panel on Climate Change (2007) report, 

the contribution of transport to total 

greenhouse gas emissions in 2004 was 

about 23% and CO2 emissions from the 

sector have increased by around 27% 

since 1990. Under the international 

energy agency baseline scenario, 

emissions related to global transport 

could grow to 35% in 2030.   

United Nations Framework 

Convention on Climate Change (2011) 

indicated that, road transport accounts for 

74% of total transport-related CO2 
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emissions. In addition to generating 

carbon dioxide emissions, transport is 

also responsible for other greenhouse gas 

emissions including methane, carbon 

monoxide, nitrous oxide, fluorinated 

gases and particulates (Howey et al., 

2010). 

It is common that cities in most 

developed nations prioritize public 

transport and non-motorized modes. 

However, accessible and affordable 

public transport service and safe 

infrastructure for non-motorized transport 

such as cycling and walking are lacking 

in most developing country cities. The 

number of private vehicles has been 

increasing continuously and dominates 

the roads. It is projected that, by 2030, 

there will be more vehicles in the 

developing world than in developed 

nations (Wright and Fulton, 2005). The 

total number of motor vehicles in the 

world's roads surpassed 1.015 billion in 

2010 (Tencer, 2011). The same source 

revealed that, the global number of 

vehicles is increasing on average of 3% 

annually. 

In Ethiopia, the contribution of 

transport sector to the total greenhouse 

gas emission is low, i.e. 3% (Climate 

Resilient Green Economy, 2011). 

However, if the current trend continues, 

greenhouse gas emissions will be more 

than double in 2030. It is indicated that, 

75% of greenhouse gas emissions from 

transport sector originate from road 

transport.  

Road transport in Ethiopia handles 

more than 95% of both passenger and 

freights mobility (Tsehaynesh, 2012). 

Presently, there are 403,711 cars, where 

most of them are more than 15 years of 

age. Of which 54% of the total vehicles 

are in Addis Ababa. On the average 10% 

of fleet growth is observed per annum. 

Ethiopia's total CO2 emission was 

estimated to be 2596Gj for 1994. The old 

vehicles, particularly those with diesel 

power engines, generally have low 

engine efficiency and consume more fuel 

(Sue, 2010), thus contributing 

significantly to the atmospheric 

concentration of carbon. 

The size of transport in Tigray region 

is increasing from time to time. 

According to the region’s transport 

bureau, the total number of vehicles has 

showed a 20% increase in the last four 

years. Out of the total number of vehicles 

in the region, 57% (10036 cars) are found 

in Mekelle city. However, the transport 

sector is not receiving enough attention in 

climate change mitigation efforts. Despite 

the fact that, cities are now giving 

emphasis to the changing climate through 

various adaptation and mitigation 

measures, they must work to enhance the 

greenhouse gas mitigation measures by 

providing a solution to the growing 

number of motorized vehicles.  

To trim down the possible impacts of 

transport growth on climate, assessing the 

status and growth tendency of road 

transport is imperative. Therefore, this 

study has analyzed the status and the 

growth tendency of road transport sector 

in Mekelle city. 

Study Area 
Mekelle is the capital city of Tigray 

National Regional State, which is 780km 

North of Addis Ababa. Astronomically, 

the city is located at 13°32ʹN of latitude 

and 39°28ʹE of longitude with an average 

elevation of 2325 meters above sea level. 

The city has an average daily temperature 

of 17.1°C and 618.3mm of average 

annual rainfall. The city spread out on a 

plain and partly encircled by mountains 

with total area coverage of 130,000 

hectares.  
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Mekelle city is one of the fast-

growing cities of Ethiopia and is 

becoming an ideal place for visiting. The 

city has more than a 240km network of 

road transport, of which 62km is asphalt 

road, 26kmof cobblestone, and the rest 

155km is gravel and earthen road 

(Mekelle municipal office, 2010). 

 

 
Fig. 1: Existing road network of Mekelle city (2010)  

 

Methodology  
To achieve the objectives of the 

study, a descriptive research, which 

incorporates quantitative research 

approaches, is applied. This is mainly to 

describe the existing realities and 

phenomenon numerically in a meaningful 

way.  

Data for the study are generated from 

traffic count data reports and transport 

records of the city’s transport office. 

Relevant archives are analyzed carefully 

and presented descriptively to deliver the 

required meaningful information. Key 

informant interview has also been carried 

out with head of the city’s transport 

office and traffic police.  

 

Results and Discussion 

Status of Road Transport in Mekelle 

City 
Road transport is the only existing 

type of transport in Mekelle city. The 

road transport of the city composes 

motorized and non-motorized transport. 

Motorized transport in the city includes 

private automobiles, Bajaj, Small taxis, 

Minibus taxis and code 3 minibuses, 

buses, small and large trucks with 

trailers, and motor bikes. On the other 

hand, non-motorized transport of the city 
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includes pedestrians, bicycles, horse-

drawn carts, hand pushed trolleys, and 

pack animals.   

Traffic count data of the city show 

that the majority of the trips that accounts 

for 66.56%were made by non-motorized 

transport modes, out of which 94.05% 

trips were made by pedestrians. The next 

most dominant non-motorized trip was 

made by bicyclers, which accounts for 

4.28%. Pack animals, hand pushed carts, 

and horse-drawn cart accounted for 

1.36%, 0.24%, and 0.15%, respectively.  

Motorized transport, on the other 

hand, accounted for 33.44%of the trips of 

the total voyages in the city. Out of this, 

the largest share, 68.85% trips were 

accounted by passenger cars. Freight cars 

contributed the rest31.15% trips of 

motorized transport voyages. Most of the 

passenger car trips are covered by Bajaj, 

41.43%, followed by minibus taxi, which 

accounted for 35.17%. Buses, 

motorcycle, and small taxi contributed 

5.28%, 2.8%, and 1.98% of the total 

passenger car transport, respectively.  

The traffic count data of motor 

vehicles indicate that private automobiles 

have made a total of 43,076 trips during 

the traffic count period. Hence, the share 

of private automobiles to the total urban 

road transport trips, motorized transport 

trips, and passenger car trips in the city is 

2.66%, 7.98%, and 11.58%, respectively. 

 
Fig. 2: Summary of motorized and non-motorized transport in Mekelle city 

 

Walking is the most widely used 

mode of transport that accounts for 

62.6% of all trips in Mekelle city. This is 

higher to a great extent as compared to 

Los Angeles in which the figure is only 

3%. However, it is still lower than that of 

Tokyo in which walking accounts for 

88% of all movements inside the city 

(Rodrigue et al., 2013). 

The other transport study made by the 

city municipality (2012) on 600 sampled 

commuters indicates that pedestrian is the 

type of transport most often used. It was 

reported that most of the respondents that 

accounted for 201 (33.5%) use on foot 

transport. Minibus taxis and Bajaj are the 

next most often used types of transport 

by the respondents that accounted for 162 
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(27%) and 138 (23%), respectively. 

Buses and private cars are the other types 

of transport used by the respondents, 

which accounted for 39 (6.5%) and 38 

(6.33%), respectively. Horse-drawn carts 

and bicycles are the least often used 

transport that accounted for 4 (0.67%) 

and 16 (2.67%), respectively; and two of 

the respondents use other types of 

transport other than the stated ones. 

 
Fig. 3: Total number of vehicles by type in Mekelle city 

 

The current total number of vehicles 

in the city is 12,303; of which 10,097 

(82.07%) are motorized vehicles. Based 

on the population projection made for 

2014, the present vehicle ownership rate 

for Mekelle city is 35.6 vehicles per 1000 

peoples. This is much lower than what 

the Americans have experienced during 

the 1920s, i.e. 89 vehicles per 1000 

peoples (Kirby, 2000). However, it is still 

above the national average largely, which 

is two vehicles per 1000 vehicles (Belew, 

2012). 

Commercial cars have the highest 

percentage share of vehicles in the city, 

i.e. 4778 (38.83%), followed by taxis, 

2934 (23.84%) and bicycles, 1622 

(13.18%). Government cars and private 

automobiles have similar percentage 

share (9.52% and 9.33% respectively). 

Carts and NGO cars have the least 

(4.74% and 0.52% respectively) share in 

the current total number of vehicles in 

Mekelle city. 

Data obtained from Mekelle transport 

office shows that there are 584 carts in 

the city. Out of this, 85% are registered 

and have plates. These remaining are not 

registered and hence, have not plates. 

Most of the carts give service within 

Kedamaye Keyane, which is the center of 

market in the city. 

Analyses of the Vehicles by Load 

Capacity and Service Years  
As shown in the table below, there 

are 2934 taxis in Mekelle city. 1504 

(51.26%) of the taxis are found to have 

given service for less than 5 years. Those 

which gave service for 5-10 years follow 

this by accounting for 663 (22.6%). 

Those cars that gave service 11-15 years 

accounted for 320(10.9%). This shows 
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that majority of the taxis are new and 

they emit relatively lower greenhouse 

gases. The rest 308 (10.5%) and 139 

(4.74%) of the cars have given services 

for more than 20 years and 16-20 years, 

respectively.

 

Table 1: Analysis of taxis (code 1 vehicles) by service of years and load capacity 

Load 

Capacity 

(Seats) 

Service Years 

<  5 years 5-10 years 11-15 

years 

16-20 

years 

>20 years Total 

<4 1237 368 68 33 12 1718 

5-12 267 295 252 106 296 1216 

13-24 - - - - - - 

25-44 - - - - - - 

>45 - - - - - - 

Total 1504 663 320 139 308 2934 

Percentage 51.26% 22.6% 10.9% 4.74% 10.5% 100% 

 

Regarding private automobiles, 488(42.48%) of the private vehicles in the city have 

served for less than 5 years, followed by those cars that served for 5-10 years accounting 

for 235 (20.45%) and that served for 11-15 years accounting for 176 (15.31%). The 

number of vehicles that served for more than 20 years and 16-20 years, in this case, 

accounts for 123 (10.7%) and 123 (11.05%) respectively.  

 

Table 2: Analysis of private automobiles (Code 2) by service of years and load capacity 
Load 

Capacity 

(Seats) 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 years Total 

<4 414 196 125 87 68 890 

5-12 74 39 48 39 54 254 

13-24 - - 3 1 1 5 

25-44 - - - - - - 

>45 - - - - - - 

Total 488 235 176 127 123 1149 

Percentage 42.48% 20.45% 15.31% 11.05% 10.7% 100% 
 

 

Table3 shows that the majority of the vehicles that accounts for 804 (33.3%) have less 

than 5 years of service. Those cars, that gave service for 5-10 years accounting for 552 

(22.8%) follow this. In this case, the total number of vehicles that gave service for more 

than 20 years is higher, i.e. 481 (19.94%) and these vehicles that accounts for 364 

(15.08%) and 212 (8.78%) have 11-15 and 16-20 years of service, respectively. 
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Table 3: Analysis of public transport (code 3 vehicles) by service of years and 

load capacity 

Load 

Capacity 

(Seats) 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 years Total 

<4 453 54 34 17 38 596 

5-12 53 219 223 156 344 995 

13-24 215 262 87 35 70 669 

25-44 68 9 19 4 29 129 

>45 15 8 1 - - 24 

Total 804 552 364 212 481 2413 

Percentage 33.3% 22.88% 15.08% 8.78% 19.94% 100% 
 

 

As compared to others government-owned vehicles that served for 5-10 years have 

highest percentage share (39.33%). These are followed by the cars that gave service for 

less than 5 years (35.85%). The other unique thing for code 4 vehicles is that more than 20 

years of service vehicles have the lowest percentage share (1.1%). The rest, 11-15 and 16-

20 years of vehicles accounted for 231 (19.63%) and 48 (4.08%), respectively. 

 

Table 4: Analysis of government vehicles (Code 4) by service of years and load capacity  

Load 

Capacity 

(Seats) 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 years Total 

<4 384 338 128 17 2 869 

5-12 23 92 88 25 11 239 

13-24 3 11 6 1 - 21 

25-44 5 13 3 3 - 24 

>45 7 9 6 2 - 24 

Total 422 463 231 48 13 1177 

Percentage 35.85% 39.33% 19.63% 4.08% 1.1% 100% 
 

 

Similar to the taxis, private automobiles, and commercial vehicles, the number of code 

5 vehicles that served for less than 5 years have the highest number, i.e. 38 (59.4%). In 

addition, like code 4 vehicles, the NGO cars that served for more than 20 years have the 

lowest percentage share (1.56%).  The other NGO vehicles that gave service for 5-10, 11-

15, and 16-20 years accounted for 14 (21.9%), 6 (9.4%), and 5 (7.8%), respectively.  
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Table 5: Analysis of NGOs (Code 5 vehicles) by service of years and load capacity  

Load 

Capacity 

(Seats) 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 

years 

Total 

<4 28 8 1 - - 37 

5-12 7 4 5 5 1 22 

13-24 3 2 - - - 5 

25-44 - - - - - - 

>45 - - - - - - 

Total 38 14 6 5 1 64 

Percentage 59.4% 21.9% 9.4% 7.8% 1.56% 100% 

 

Unlike the other cars, dry cargo vehicles have a relatively balanced distribution of cars 

among the different service of years.  The largest number, 556 (29.3%) of dry cargo 

vehicles have given service for 11-15 years followed by 10-15 service of year vehicles that 

accounts for 527 (27.8%). The percentage share of the cars that have served for more than 

20 years in this case is also lowest, 231 (12.18%). This is followed by the cars that have 

served for 16-20 years that accounts for 249 (13.12%). 

 

Table 6: Analysis of dry cargo vehicles by service of years and load capacity 

Load 

Capacity 

In quintals 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 years Total 

<35 52 61 34 2 7 156 

36-70 56 74 51 6 6 193 

71-120 68 83 93 3 20 267 

121-150 55 94 91 15 11 266 

151-200 47 105 124 66 40 382 

201-250 30 61 78 59 53 281 

251-350 14 26 48 27 26 141 

>350 12 23 37 71 68 211 

Total 334 527 556 249 231 1897 

Percentage 17.6% 27.8% 29.3% 13.12% 12.18% 100% 

 

As compared to the other type of vehicles, dry cargo and tanker trucks have greater 

energy consumptions and hence emit higher amount of greenhouse gases than others emit. 

This is mainly due to the more energy they require to transmit their loads. Their energy 

consumption is also directly related to their loads. 

 

 

 

 

 

 

Analysis of Status and Growth Tendency of Road Transport Sector................TEWELDE 



 

 

420 

 

Table 7: Analysis of tanker trucks by service years of and load capacity 

Load Capacity 

In liters 

Service Years 

< 5 years 5-10 years 11-15 

years 

16-20 

years 

> 20 

years 

Total 

<13000 7 24 35 18 3 87 

13001-20000 25 43 57 3 4 132 

20001-30000 23 39 40 19 17 138 

30001-40000 16 43 44 41 22 166 

40001-45000 33 40 49 35 21 178 

>45000 16 31 88 69 54 258 

Total 120 220 313 185 121 959 

Percentage 12.5% 22.95% 32.64% 19.3% 12.6% 100% 

 

The data in the table 7 shows that the tanker trucks that have given service for 11-15 

years have largest percentage share (32.64%) followed by the cars that served for 5-10 

years (22.95%). In this case, unlike the other vehicles, the cars that served for less than 5 

years have the lowest share (12.5%). The rest 19.3% and 12.6% of tanker vehicles is 

accounted by the cars that gave service for 16-20 and more than 20 years respectively. 

 

 
Fig. 4: Summary of vehicles by type and service years 
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Generally, most, 3710 (35.03%) of 

the vehicles in Mekelle city are less than 

5 years old, of which, 40.53% are code 1 

vehicles followed by code 3 vehicles, 

which account for 21.67%. The share of 

code 2, code 4, and dry cargo vehicles to 

the cars whose service year is less than 5 

years is 13.15%, 11.37%, and 9.002% 

respectively. Tanker trucks and code 5 

cars have the least share to these cars, i.e. 

3.23% and 1.03%, respectively. 

The motor vehicles that served for 5-

10 and 11-15 years are the other 

prevailing vehicles in Mekelle city that 

accounts for 2674 (25.25%) and 1966 

(18.55%) respectively. Most (24.79%) of 

the 5-10 years of vehicles are code 1 

vehicles followed by code 3 vehicles 

(20.65%) and dry cargo vehicles (19.7%). 

Additionally, dry cargo vehicles, code 3 

vehicles, and code 1 vehicles have the 

highest share of the cars whose years of 

service are 11-15 years and account for 

28.28%, 18.51%, and 16.27%, 

respectively. 

The cars that served for more than 20 

years are the other vehicle categories that 

have a significant number in Mekelle 

city. The percentage share of these cars to 

the total number of motor vehicles in the 

city is 12.06% (1278 cars), of this 

number, 37.64% are code 3 vehicles 

followed by code 1 vehicles (24.1%) and 

dry cargo vehicles (18.08%). Code 2 and 

tanker vehicles have also a considerable 

share of these exhausted cars, i.e. 9.62% 

and 9.46% respectively. The contribution 

of code 4 and code 5 cars to these 

exhausted cars is negligible.  

The motor vehicles that have given 

service for 16-20 years occupy the rest 

965 (9.1%) share of a total number of 

motor vehicles in the city. Most (25.8%) 

of these cars are dry cargo vehicles 

followed by code 3 vehicles (21.97%) 

and tanker vehicles (19.17%). 

Growth Tendency of Road Transport in 

Mekelle City 
In Ethiopia, due to the economic 

growth and liberalization of the transport 

sector, total vehicle fleet has been 

growing at annual rate of 6.7%, 

increasing from 95,925 vehicles in 

1996/97 to 170,000 vehicles in 2004/05. 

Vehicle ownership is around two vehicles 

per 1000 people, which is quite below 

most of the developing countries (Belew, 

2012). 

The number of vehicles in Mekelle 

city has been increasing since the 

beginning of registration of vehicles by 

the city transport bureau in 2001. The 

trend in car expansion of the city shows 

that vehicles have grown in an average 

growth rate 17.34% for the last ten years. 

This is above the national and global 

average in which the figure is 10% 

nationally (Ethiopian Road Transport 

Authority, 2012) and 3% globally 

(Tencer, 2011).The growth rate of 

vehicles in Mekelle city was relatively 

lower for 2005 and highest for 2010. The 

average growth rate of vehicles is highest 

for code 5 cars (25.51%) although they 

have the least share in the urban transport 

of the city. In contrary, code 2 cars have 

the least annual growth rate (9.9%). This 

indicates that, if alternative transport 

modes are made available, the rate could 

reduce further making the emission 

abatement efforts easier. The annual 

average growth rate for code 1, code 3, 

and code 4 is 20.35%, 18.92%, and 

14.7% respectively.  
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Table 8: Total number and average growth rate of vehicles by code in Mekelle city 
Year Code 1 Code 2 Code 3 Code 4 Code 5 Total  Growth rate 

2003 516 379 927 282 6 2110 - 

2004 594 405 1185 317 9 2510 18.95% 

2005 651 422 1429 366 13 2881 14.78% 

2006 713 479 1772 394 17 3375 17.14% 

2007 796 521 2106 493 22 3938 16.68% 

2008 885 581 2481 582 28 4557 15.71% 

2009 1108 633 2953 675 33 5402 18.54% 

2010 1683 695 3366 785 35 6564 21.51% 

2011 2166 773 3838 868 39 7684 17.06% 

2012 2610 885 4390 964 44 8893 15.73% 

Average 

growth rate 

20.35% 9.9% 18.92% 14.7% 25.51% - 17.34% 

 

In 2001, about 240 minibuses and 45 small taxis were providing public transport 

services in Mekelle. Taxi transport service in Mekelle city started in 1995. At that time, 

there were seven taxis providing services. The number of vehicles in the city has shown a 

rapid growth in the last decade. If the current trend keeps on, the total number of vehicles 

in the city will surpass 15,000 vehicles in the next three years and will be more than 20,000 

vehicles by the year of 2020.  

 
Fig. 5: Trend of car expansions in Mekelle city 

 

As shown in figure5, the number of 

registered vehicles in the city has more 

than doubled between 2003 and 2008 

within 6 years of the period. It also nearly 

doubled from the period of 2008 to 2012. 

When compared the growth rate of cars 

by their code, the trends in the growth of 

code 2 and code 4 vehicles are found to 

be smooth. Code 1 cars have shown 

similar growth rate between the period of 

2004 and 2007 and it underwent sharp 

increase during 2009. On the other hand, 

the average growth rate of code 3 cars is 

higher in between the years of 2003 and 

2005, but it is low and has shown the 

similar trend between the period of 2010 
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and 2012. The numbers of code 5 cars 

have been increasing at a sharp 

decreasing rate up to 2010 and started to 

move up in an increasing rate since 2010.  

 

Conclusions 

The number of vehicles in Mekelle 

city is increasing from time to time with 

an annual average growth rate of 17.34%. 

The average growth rate is highest for 

code 5 government cars and it is lowest 

for code 2 private automobiles. Passenger 

commercial vehicles in the city are 

constituted of mid-buses, mini-buses, and 

Bajaj. The average growth rate is highest 

for Bajaj as compared to the other 

passenger commercial vehicles. The trend 

in dry cargo and tanker trucks also 

showed greater increment with 

fluctuations in their growth rate.  

Urban road transport in Mekelle city 

is composed of motorized and non-

motorized transport. Non-motorized 

transport, which is dominated by 

pedestrians, has the highest share in the 

urban transport of the city. The share of 

motorized transport in the urban transport 

of Mekelle city is 33.44%. Walking is the 

most widely used mode of transport in 

Mekelle city. Currently, there are 10,097 

motor vehicles and 2,206 non-motorized 

vehicles in the city. Commercial cars in 

the city have a leading number. In 

contrary, NGO cars have the least share 

in the current number of motor vehicles 

in the city. The vehicle ownership rate of 

the city is 35.6 vehicles/1000 people. 

Most of the cars in Mekelle city are 

below five years of service. In contrary, 

the cars with 16-20 years of service have 

the least share. 
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