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Abstract 

Since 1975, for about 20 years, air transport service had been provided by single Government 

enterprise, Ethiopian Airlines. The sector was moderately opened to private investors by the 

Federal Democratic Republic of Ethiopia Investment Proclamation No. 3711996. The 

restrictive provisions of this proclamation permit only Ethiopian nationals to invest in this 

sector using aircraft of maximum loading capacity up to 20-passenger or cargo capacity up 

to 2700kg. However, the proclamation plays no significant role in enhancing the capacity and 

competition in the overall domestic passenger air transport service and none in scheduled 

one. 

It is hypothesized that air travel demand is determined by income of the population, price of 

air travel, access to alternative means of transport and price of competing service. 

Furthermore, the demand of air travel is expected to be price inelastic. Using quarterly time 

series data and co-integration analysis the 101lg- run relationship result suggested that price 

of air travel, income and access to alternative means of transport significantly determine the 

demand for air travel while price of competing service is insignificant. In the short-run 

analysis only price of air travel is found to be significant while the other variables are not 

significantly different ji-om zero. The result also suggested that the price elasticity of demand 

for air travel is unitmy. The policy conclusion is that price is a significantfactor determining 

schedule domestic air transport demand and hence private participation, competitiveness and 

supply of the service in Ethiopia. 



CHAPTER ONE: INTRODUCTfON 

1.1 Statement oCtile Problem 

Air transport has a long and proud history in Ethiopia. The teclmology was introduced to the 

country only twenty fi ve years after the first attempt was made in the year 1903 by the Wright 

Brothers to fly in the air and not long after human beings were able to cross the Atlantic 

Ocean in an airp lane (Aviation, 1997). 

Ethiopia is believed to be one of the first nations m Africa to adopt the air transport 

technology. Accordingly, the country was one of the founding members of the International 

Civil Aviation Organization (ICAO) which was established in 1944. 

The demand for air transport in Ethiopia originates from the large size of the country, about 

twice the size of France. The distance by air from Moyale, near the Kenyan border in the 

South, to Axum, near the Eritrean border in the North, is about 1,240 Kilometers. And the 

distance from the Western border of Gambella to Jijiga near the Western border of Somalia is 

about 1,064 Kilometers. The big size of the country, the large size of the population and its 

wide dispersion as well as the ruggedness of the terrain makes air transport fitting and 

important (Lovink, 1997). 

Furthermore, because of the underdevelopment and poor condition of the road and rail 

infrastructure which make surface transportation slow, costly and uncomfortable, air transport 

has been playing a crucial role in connec:lI12; the widely dispersed cOl:m:uniIies of the 

country. 



In add ition, the increased demand [or air transport also emanates [rom the country ' s 

substantial touri sm potential, including historica l sites, scen ic beauty of nature, large varieties 

and unique species of indigenous animals and plants. 

Air transport has a great potential demand in the above context. A lso a safe and effi cient air 

transport service is essential for the over-all economic activity. However, despite years use of 

air transport serv ice in the country, there is a widespread perception in the civil aviation circle 

that the domestic air travel demand is hardly met and remains underdeveloped when 

compared to neighboring countries . 

Before 1974, private sector participation in the air transport sector was noted, especially in 

general aviation. In the period between 1962 up to 1975, there were seven private air transport 

operators engaged in commercial aviation. These companies were serving the charter 

passenger and cargo-spray segments of the domestic market. On 16th May 1975, the 

Government nationalized all private aircrafts with Ethiopian registration and Ethiop ian 

Airlines was the designated custod ian of the nationalized aircrafts. After that, and throughout 

the period of the Derg regime the air transport service was totally monopolized by one 

company, Ethiopian Airlines [Aviation(1997), Helina (2001)]. 

In 1996 the domestic air transport sector was re-opened for private sector participation, with 

conditions. The Federal Democratic Republic Of Ethiopia Investment Proclamation No. 

37/1996 declares the air transport industry open for investors but attaches several conditions: 

the investor has to be Ethiopian national and can only give the air transport service using 

aircraft w ith a sitting capacity of up to 20 passengers or with a cargo capacity of up to 

2,700Kg. 
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The Investment Proclamat ion appea rs to give an opportunity for private investors to 

partic ipate in the air transp0I1 sector. It also seems that the objective or the proc lamat ion 

stems from the idea that opening thi s sector to pri vate operators may increase supply, 

competition and effici ency of the domesti c air transport. However, it is evident that private 

investors face restricted market access because it may not be profitable to prov ide scheduled 

air service with aircraft capacity of up to 20 passengers or with a cargo capacity of up to 

2,700Kg using the existing fare structure. As a result, the scheduled air transport service in 

the country still remains under the control of a single Government enterprise. 

The main purpose of this paper is to investigate and show the determinants of scheduled 

domestic air transpo11 demand in Ethiopia . And it will also examine to what extent the new 

investment policy of the Government (Investment Proclamation No. 37/1996) helps private 

investors to participate in the air transport sector (especially, in the provision of scheduled 

service) . 

To thi s effect, we need to investigate and show empirically whether or not the domestic air 

transport demand is price- / fare-inelastic and to what extent the Investment Proclamation of 

1996 has had an impact facilitating effective competition in the overall domestic air transpo11, 

especia lly in the scheduled air transport sector. 

1.2 Objectives ofthe Study 

In light of the above, the paper has the following major objectives: -

A. To evaluate the overall economic perf0I111ance of the air transpo11 system in Ethiop ia. 
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B. To find out if the ex isting scheduled air transp0l1 sClvicc surficiently mcets the existing demand. 

C. To determine (and show the determinants) the demand fo r domesti c ai r transport in 

Ethiopi a. 

D. To eva luate the effects of public poli cy (Federal Democrati c Republic of Ethiopia 

Investment Proclamation NO. 3711 996) on private sector palticipal ion in the prov ision o f 

scheduled air transport service. 

E. To make policy recommendations with a view to enhancing the suppl y of domesti c 

scheduled air transport serv ice and stimulating competi tion in the industry. 

1.3 Significance of the Study 

The significance of this study is seen in its potential contribution towards improving the 

supply and enhancing competitiveness in the domestic scheduled air transport service. In 

addition, the paper would be filling a gap in the extremely limited literature o f the aIr 

transport sub-sector in the country. 

1.4 Hypothesis to be tested 

The hypothesis to be tested is that the major determinants for the domestic aIr transport 

service are the price of air trave l, the income of the population, access to altemative means of 

transport and the price of competing services. In addition to detel111ining whether or not the 

demand for domesti c air transportation is price-ffare- inelastic, it wi ll also be demonstrated 

that Investment Proclamation No. 3711996 in particular and public policy in general have not 
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achieved the goal of competi tiveness and private part icipation growth in the sectoral activities 

so far. 

1.5 Methodology of th e study and Data Sour ce t 

In thi s paper both quali tative and quantitative techniques of analysis are used. In the 

quantitative technique, stati sti cal computation of ratios, percentage and average growth rates 

are used to analyze and review the domestic air transp0l1 demand, supply and assess the 

impact of economic regulation over the period of 1992 to 2000. Moreover, an attempt is made 

to identify and specify the fac tors that affect scheduled domestic air transport demand. To this 

end, a co- integration analysis technique wi ll be used. The quali tative analyses provide 

intuiti ve explanation of the nature of air transport supply and demand in the country. 

Qum1erly data obtained from various sources and covering the period Junel992 - June2000 is 

used in this study. The major sources of data are obtained from the databases of Ethiopian 

Airlines Enterpri se, Ethiopian Civil Aviation Authority, Ethiop ian Road Transport Authority, 

The Central Statisti cal Authori ty and National Bank of Ethiopia. 

1.6 Scope of the study 

Eventhough the domesti c air transport system incorporates both scheduled and non-scheduled 

airtransport services , th is study will focus only on the scheduled passenger service. 

1 The detai led meulOdology of quarte rly data generating presented as appendix I 
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CHAPTER TWO 

THE DOMESTIC AIR TRANSPORT CONTEXT: AN OVERVIEW 

2.1 The History of Civil Aviation ill Ethiopia 

Compared with many Afri can nations, aviation in Ethiopia has a long hi story . According to 

one source2
, which has not been corroborated by others, the history begins in 192 1 when the 

Ethiopian Gove111ment officials went to visit Yemen. During this period they also visited the 

British Royal Airforce base of the country, where their attention was drawn by the sight of an 

aeroplane and its perf01111ance. Accordingly, when they retu111ed home they reported that air 

transport was a better means of transportation since surface transportation was under­

developed. Air transportation could also address better the challenges faced by the rugged 

terrain and large size of the country (Abraham, et aI., 1972). 

The officials' idea of introducing aIr transport in the country was accepted by the 

Gove111ment. Then, seven years later in 1928, the first Aeroplane, a French-made potez-25, 

arrived in Ethiopia at the Weste111 side of Addis Ababa and landed at a place called Geffersa. 

This event occurred only twenty-five years after the first attempt had been made by the Right 

Brothers to fly in the air. (Abraham, et aI., 1972; Asfaw et aI. , 1984) 

From 1929-1936 the country acquired twenty aerop lanes mainly used for the purpose of 

postal and humanitarian services. During this period the aircraft technology did also cross a 

new frontier in Ethiopia with the assembling of the first aircraft named Ethiopia One or 

2 The historical Development of A viation in Ethiopia, Apri l, l984 

6 



Tsehay. However, thi s develop l11 ent suffered a terrible sctback due to the Italian Occupation 

between the period of 1935- 194 I (Aviation, 1979). 

After the ousti ng of the Italian forces in 1942, air transport development was restarted with 

the founding of Ethiopian Civi l Aviation Organisation (ECAO), (Today called Ethiopian Civil 

Aviation Authority) in 1944. The ECAO had begun its activity wi th five staff members and an 

annual budget of not more than 6 1,000 Birr. In that same year the country also became one of 

the founding members of the International Civil Aviation Organisation by signing the 

Chicago Convention (ICAO)3 (Aviation, 1997) 

Only a year after the founding of Ethiopian Civil Aviation Organisation the Ethiopian 

Govemment and the US Governm ent concluded an agreement to establish a tommercial air 

transport industry in Ethiopia. This effort culminated with the establ islmlent of Ethiopian 

Airlines (EAL) which was founded with a contract agreement between the Ethiopian 

Government and Transcontinental and Western Airline in 1945 (the recently liquidated Trans 

World Airline, TWA (Price, 1996). 

The establishment of the new commercial airli ne and the demand for air transport service 

necessitated new systems of airpoli in the country. As a result of this, the Ethiopian Civil 

Aviation Organisation built, With a loan of 50 million US doll ars from the US Government in 

196 1, three new intemational airports in Addis Ababa (Bole), Dire Dawa and Asmara, as well 

as one domestic airport at Jimma. These airports began to provide full-fledged airport and air 

nav igation services requi red by the modern jet aircraft (Abraham, et ai, 1972). 

3 The Chicago Convention was signed in 1944 to develop the international civil aviation among nations. 
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Except for the above-mentioned airports, there wcrc some landi ng and take off spots, which 

were primitive grass stripes , providing little in the way of ground support. However, Thc 

Airline extends its operation using DOUGLAS C-47 Sky train aerop lanes that fit the rough 

airstrips in various places of the country. By the end of 1952, the Airline li nked 21 c ities and 

towns to the capital, Addis Ababa. In addition to the growing number of passengers, the 

Airline also involved in cargo service. Sacks of coffee beans and pepper, small containers of 

butter and honey, hide and even li vestock were transpOlted by thi s cargo serv ice. (Price, 1996) 

Today the Ethiopian Civil Aviation Authority runs two international , seven medium standard , 

and other several domesti c airports. Besides, the Authority provides efficient services in 

constructing, controlling and administering airports and the air spaces of the coun try. The 

national carrier, Ethiopian Airlines, is one of the best airlines on the continent. Presently, the 

Airline provides an international schedu led service to 43 countries all over the world, except 

Australia and Latin America, of which 19 are in Africa. In addition, the Airline serves 34 

destinations in the domestic network using B737-200, FK-50 and DHC-6 types of aircraft. 

2.2 The supply of Domestic Air transport Service 

The domestic scheduled air transport operation is exclusively conducted by the Ethiopian 

Airlines since its establi shment. At present, the fl eet used to serve the domestic network 

consists mostly of Fokker - 50 and DHC-6 turbo-prop aircrafts, supplemented by one B-737. 

There is a widespread perception in civil aviation circle in Ethiopia that the domestic air 

transport supply, measured by available seat kilometre (ASK), IS not enough to serve the 
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existing demand. The ava ilable air transport serv ice between different routes is seen as 

insufficient , leadi ng to long wait before seats can be reserved which results in greater extra 

cost. 

Justifying the above perception, Lovink (1997) presents a detailed analysis of the passenger 

traffic and number of scheduled flights available at each point on EAL's domestic network. [n 

his investigation, he found that the domestic air transpOli is distinguished by low number of 

enplaned and deplaned passengers at many communities and low cOlTelation between 

potential user population size and air transport demand. However, the supply of this service 

characterised by more than proportionally low frequency than demand. 

As it is indicated in the above analysis though the domestic scheduled air transport demand 

characterised by low number of passengers, the number of seats provided by the Airline are 

not sufficient. The domestic operation of Ethiopian Airlines (The sole operator of domesti c 

scheduled air transport service) is inefficient which can be indicated by erratic flight schedule, 

low frequency and frequent flight cancellation, that force people to use alternative means of 

transport. Nevertheless, the scheduled domestic air transport demand is not suffi ciently 

satisfied by the existing supply. This could be better appreciated looking the following table 

that show the average load factor for the last five years estimated 72 Percent in the year 

ending June 20004 

-4 Since 65 percent is considered as reasonably good load factor in the air transport sector 72 percent shows high 
demand. See Doganis (1995) and the Intemational Civil Aviation Organization digest of statistics NoA 80 
( 1999) 
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. ~- -. . ,. "'" ~ ........ " 

CAPACITY, TI{AFFIC AND LOAD FACTORS OF EAL DOMESTIC SERVIO:S, 

I 
YEAI{S ENDING JUNE 30,1996 TO JUNE 30,2000 (IN TJlOUSANDS). 

Table2. I 

Measure 1995 1996 

KM. Flown 13,639 11,288 

Available scat Km. 170,755 154,409 

I 

70.83 ~;: ,7 1.5 
, . '';-

1997 1998 

11 ,082 15,38 1 

151,892 197,472 

109,345 142,949 
;';'! ··~~f~~ .. ': 

72 

Source: Ethiopian Airlines Statistical Report ending June, 1995-2000 

1999 

II ,057 

145,955 

I 
·102,435 . 

• 
70.2 

2000 

14,069 

158,069 

117,114 

74. 1 

The above-mentioned average load factor is probably substantially high. Thi s is mainly 
I I I 

because most domestic airstrips do not have the standard runway length and severa l airports 

have high elevation. For example, Addis Ababa and Ax um airpoI1s are 7600 and 7000 Ft. 

above sea leve l respectivel y. These factors prohibit aircrafts to operate at a full load factor. 

Bes ides, it is only 6 ai rports from the 34 domesti c destinati o ns served by Et hiop ian Ai rlines 

that have fue l stations. Hence, aircrafts are forced to can'y more fu el as a result forced to 

carry passengers and cargoes below their capacity to adjust their load. 

From the above-mentioned observation a tentative conclus ion can be drawn. That is, if most 

airfields had standard runway length, low elevation and fuel stations, the average load factor 

would most li kely be higher than the indicated 72 percent which is measured by the ratio of 

the number of seats flow n from the actually available. 
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The data in table 2. 1 fWiher shows that when EAL increased its domesti c capacity (measured 

in ava il ab le seat ki lometre) as it did from 1997 to 1998 and from 1999 to 2000, demand 

(measured by revenue passenger kilometre) expanded parall ely. In li ne with this when 

capacity reduced during the period of 1995 to 1997 the domestic ai r travel demand also 

declined systemat icall y to about the same degree. 

Considering the evidence presented above it can be argued that fo r the past six consecutive 

years, whenever suppl y increases there is enough demand to guarantee 'the average load 

factor to be too high by any reasonab le standard's Thus one can reasonably raise a question as 

to why the domestic air transport supply (available seat) is not enhanced to the extent of 

sufficiently meeting the existing demand. 

One of the major reasons for the insufficient supply of air transport serv ices in the country is 

the fact that the Airline is prevented from acting as a price-fixer though it operates as a 

monopoly in the scheduled domestic air transport network. Hence, the fare level is neither 

competitive nor monopoly, rather it is set by the Government. As a resu lt, from late 1980's 

up to mid 1999, the air transport tariff did not match the serv ices rendered-possibly for social 

or political reasons. Because of that, the Airline was forced to incur losses in the domestic air 

transport services. This situation can be appreciated from the following table. 

5 See foot note 3 
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Table 2.2 Do mes tic in come statement of Ethiopian Airlin e (ETll' OOO) 

I 
1994/95 1995/96 1996/97 1997/9 8 1998/99 

Opera ting Revenue 63382 63473 8 1596 8347 1 965 11 

Direct Cost 58069 6506 1 89740 11 4 17 1 86035 

I direct Cost 13584 10876 14517 18938 14246 

"] tal Cost 71 653 75937 104257 133 109 10028 1 

Opera ting peL) (827 1) ( 12464) (2266 1) (49638) (3770) 

.. , (( ( ( SOIll ceo EI/1/0pWIl All itll e5 FII /{II/cwl RepOl r, 1 em elldlllg 19')3194 - 1998199 

The signifi cance of the losses shown in Ihe tab le above is 10 be noted . Compared to other 

airli nes, the domesti c air trave l fare charged by Ethiopian Airlines was too low (see tab le 2.3) . 

Desp ite th is fact, the need to increase domesti c fa res to more pro fit able levels, requ ired to 

maintain a reasonab le level of fi nancial viability, was rejected unti I m id 1999 by the 

Government. One way o f reducing cost under th is condition of upward price rigid ity due to 

I ,I 
regulation is to reduce frequency (supp ly) of service a's shown in tab le 2. 1. 

Comparison of Dom es tic Air Fare Leve l between Ethiopia a nd Selected Countries 

Table 2.3 

Ethiopia 

Tanzania 

Greece 

" . -' Sector 
" : ,":,. 

Addis Ababa,Dire Dawa 
~'~. ~i> .:~ .-\":: .. :~;.~_ 
D.~re Selam-Kilimangaro 

Athens-Kozani 

Nairobi- Kisumu 

Average Sector Average 
-', 

Distance (K1I1) Fare(ETB) , 
"" 344 . 192 

, 

482 840 

3 10 343 

640 ' , 571 

Source: Et lllopw/l AII'Illles ReVi ew of ti,e Domes/l c Opera/lOll (1998) 
I 

12 

Ji'are/Km. 

(ETB) Ind ex 

0.56 100 

1.74 312.2 

1.11 198.2 

0. 89 . 150.9 

. 1.35 . 241.9 

0.9 8 ,' 1./1 75
.
8 

. . . . ~ '; ,='-;:; . , . 

0. 83 ' .. ' 149.6 -)-



After the Government allows to enhance the fare leve l to some reasonab le magn itude in mid 

1999, the Airline has increased the fa re leve l substant ia ll y in th ree different phases from 0.4 1 

to 0.77 ET cents per ki lometre. As a result of thi s, the Airline has recently improved its 

revenue perfornlance and even increased ava ilable seat in the do mestic fli ghts. Surprisingly, 

the demand for domesti c air travel has increased parall el with the enormous increase of fa re, 

and in the year ending June, 2000 the load factor was 74.10 which was higher than the 

previous years. This circumstance to a limited ex tent j usti fi es the perception that the domestic 

scheduled air transport supply is not enough to serve the existing demand. Nevertheless, it is 

necessary to investigate whether thi s ri se in demand is pernlanent (stable) or caused by due to 

some transient factors such as political instability, greater movement of pub lic offi cials and 

high risk of surface transport etc. 

2.3 The demand for Domestic Air Transport service 

The rugged topography, the dispersed nature o f centres of population concentration, the long 

distance among centres of production and the under development of surface transport tend to 

increase the demand for air transport as an alternative mode. However, it is clear that the 

demand for domestic air transport in Ethiopi a is low because of the relatively high cost of thi s 

service. Since more than 60 percent of the population is below poverty line, it is fare to argue 

that the effective fare leve l is too high for most Ethiopians to be affordable. 

The Ethiopian Government has recently modernised fi ve domesti c airpolis, four in the N0I1h 

(at Mekelle, Axum, Gondar and Lalibella) and one in south (Arbaminch) which has raised the 

total number of airports accommodating a 11 5 seat B-737 jet aircraft (excluding Addis Ababa 
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and Dire Dawa) to seven. However, the utili sation of jet aircrafts in the domest ic network is 

limited. This is mainly because if the airline often times use jct aircraft, the minimum 

acceptab le frequency of service by the Government and public wou ld dec line signifi cantl y. 

Thus when we are analysing the demand and supp ly in the domesti c air transport context it 

has to be clear that, except the supplementary ro le ofB737, we mainly discuss five FK-50 and 

two DHC-6 aircrafts that have 50 and 18 seats respectively and the publ ic utili se them. 

The argument of using ajet aircraft necessitate a dec line in frequency in the domestic network 

can be clearly seen from the following Table 2.4. To interpret the data correctly, it should be 

explained that every person taking a return domestic trip is counted twice at her/hi s airport of 

origin (upon enplaning and deplaning), and twice at hi s/her airport of dest ination. 

As it is shown in the Table 2.4, the average enplaned / deplaned passengers at the top twelve 

ailports for three years ending December 2000 was only 27 passengers per aircraft per airport. 

Based on thi s observation, it can be argued, except some routes, which guarantee an 

occasional use of jet aircraft, often times the utilization of small aircrafts in the domestic air 

transport service is unavoidable. 

Eventhough the domestic scheduled air transport demand is low as shown in tab le 2.4, based 

on an interview of knowledgeab le observers of the domestic market, Lovink, (1997) argues 

that its price elasticity of demand is very low (this issue investigated empirica lly in Chapter 

five.) According to him, the major reason for the low plice elasticity in this sub-sector 

emanates from the fact that 80 percent of air service users are business travellers (including 

public servants) and tourists who are not sensitive to small price changes. 
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In this context, it can be argued that the domestic demand for air transport is limited due to the 

high cost involved in providing thi s service and the low disposable income of the population. 

However, it can also equally be argued that there are significant number of people who can 

afford but are discouraged because of insufficient supply and low frequency leading to long 

wait until a seat is reserved. This could be better appreciated looking at the increase in load 

factor whenever supply increases during the period of 1995 to 1999. This circumstance 

continues even when the airfare has been almost double in some major routes by the year 

2000. 

Based on the above supply and demand analysis of the scheduled domestic air transport in 

Ethiopia it can be concluded that the number of people that can afford to travel by air is 

limited. Nevertheless, the supply of air transport is not sufficient to serve the existing thin 

demand. From the discussion it could be suggested that one of the major causes for the 

divergence between supply and demand might arise from improper public enterpri se pricing. 

Thus, proper number of aircrafts with optimal seat and competitive price has to be set to 

hamlOnise the demand and supply in the domestic air transport system. However, to calculate 

the optimal price and the required number of aircraft with proper seat for the scheduled 

domestic air transport system is not the purpose of this study. 

The above discussion of the aviation history in Ethiopia, the domestic scheduled air transport 

demand and its supply gives some highlights on the domestic air transport context in the 

country. In addition, whether or not price, income, access to alternative means of transport 

and the price of competing service determine the demand, as the conventional demand theory 

states will be investigated in chapter five. 
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NUMBER OF DOMESTIC ENPLANEDIDEPLANEDCEIDJ PASSENGERS AND AIRCRAFT MOVEMENTS 

A T THE TOP TWELVE AIRPORTS IN ETHIOPIA 0998 - 2000) 
TABLE 24 
--- _ .. __ .. _ -

YEAR 1998 1999 2000 

AIRPORT EID PAX AlCMOV'T PAX pcr AlC E/D PAX AlC MOV'T PAX per AlC E/D PAX AlC MOV'T 

ADDIS ABABA 292,634 8,022 36.48 227,971 6,838 33.34 242,799 7,523 

ARBAMINCH* 474 60 7.90 1,493 267 5.59 1,406 319 

AXUl\1* 9, 141 403 22.68 2,784 124 22.45 12,857 603 

BAHIR DAR* 31,653 1,984 15.95 41,802 2,316 18.05 44,170 2,619 

DIREDAWA 83,667 2,600 32.18 135,720 2,213 61.33 63,706 2,467 

CAMBELLA* 6,230 198 31.46 12,926 385 33.57 10,454 370 

CODEx 6,849 364 18.82 11,940 1,139 10.48 15,784 1,237 

CONDAR* 19,670 1,212 16.23 21,046 965 21.81 29,260 1,679 

JIMMA* 6,328 762 8.30 11 ,909 1,692 7.04 10,300 1,645 

LALIBELLA* 4,943 551 8.97 9,095 743 12.24 13,333 1,286 

MEKELE* 26,562 1,215 21.86 44,338 1,216 36.46 52,212 1,516 

ROBE(COBA)* 3,206 208 15.41 7,346 540 13.60 4,148 400 

A\ 'ERACE 40,946 1,465 27.95 44,031 1,537 28.66 41 ,702 1,805 
- --

Source : Ethiopian Civil Aviation Authority (ECAA) year ending December (1998(six months') - 2000). 
NOTE : E/D = Enplaned and Deplaned 

Ale= Aircraft 
PAX = Passenger 

PAX per AlC 
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CHAPTER THREE: LITERATURE REVIEW 

3.1 THEORETICAL BACKGROUND 

As in any other service the demand for ai r transport mainly depends on the income level of 

the service user (population) , their capacity to pay for air transport serv ice, their willingness 

to travel by air and the price level of the airlines. According to Holloway (1997), abili ty 

implies not only that the travelers have sufficient money to make the purchase, but also that 

they are in possession of adequate infonnation about the availability of the service. Thus, 

infonnation has also some role to determine the demand for air transport. 

The demand for travel to and from a place is influenced by the level of economic and social 

activities that occur there, as well as its cu ltural, recreationa l and other attractions. The cost of 

traveling between cities, including both the money and time required, also affects the level of 

trip making. The demand for air travel also depends on the delay in travelers' schedules 

imposed by the availability, frequency and specific scheduling of aircraft departures (Mayer 

and Oster, 1987). 

Mayer and Oster (1987) further argue that besides the factors mentioned above, there are 

other elements that affect air transport demand such as availability or non-availability of 

altemative means of transport. Various means of surface transport, particularly private 

automobiles, public buses and speedy trains can serve the same purpose as the commercial 

airline. 
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Strengthening the above idea, Holloway (1997) argues that dcmand fo r ai r transport can bc 

measured over a specified period, such as a day, week, month, scason or year, under a given 

set of ass umed market condition. The most obvious, but not always the most important, 

condition is the price of the service concemed. Related to thi s are expectations consumers 

might hold about li kely future price trends, together with the current and prospective prices of 

competitor services. The avai labi lity and price of substitute services, offered by firms both 

inside and outside the industry are also relevant. For example, though it is not relevant in 

Ethiopian context, videoconferenc ing facilities and videophones could minimize business 

travel demand, especially if related to travel for (business) meetings, as their prices fall and 

availability increases. Alternative modes oftransport, such as automobiles or high-speed train 

are potential substitutes for short-hau l air travel in some markets. Consumers' incomes and 

their confidence in future earnings are other impOttant conditions, accounting in this case fo r 

the pronounced cyclicality of air transport demand in response to macro-economic conditions 

(Holloway, 1997). 

Wells (1994) gave some insight regarding the imbalance of demand and supply in the airline 

industry . He argued that the realiti es of publi c transpoltation, whether bus, train, or air, resul t 

in an imbalance between the number of seats, or capacity, avai lable and the current demand 

for travel by the public. The two simply do not mesh at precise the same time, the same place 

and the same rate. Airlines can not fine-tun e capacity to match demand, because capacity can 

only be added or taken away in total planeloads. The aircraft uni t itself is obvious ly inflexible; 

if a given can·ier's FK-50 is equipped with 52 seats ; that seat supply on a particular schedule 

can not be shrunk or expanded between Thursday and Friday and changed again for Saturday 

(Wells, 1994). 
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Consistent with the above argument, Doganis (1995) forwards the idea that the demand for 

passenger services arises from the complex interaction of a large number of factors which 

mainly fa ll s in to two groups: the general economic and suppl y related factors that influence 

demand in all markets, and the more particular factors that may influence demand on some 

routes but may be totally absent on others. 

Of the general factors affecting demand, the price of air transport and the level and 

distri bution of personal income in the markets served are perhaps the most important. Other 

than price there are various supply conditions that affect demand such as frequency, seat 

avai labi lity, departure and an-ivaI times and number of route steps, which can be considered 

as servrce. 

In line with thi s, ICAO Doc 899 l-AT1722/2 (1985) presents that the demand for air travel is 

affected by various aspects of the level of service provided, including the amount of travelling 

and waiting time. The greater flight frequency for a particular route, the more li kely a flight 

will close to the desired departure time of a passenger, and also the lesser the waiting time 

wou ld be for the next flight if the desired fli ght were fully booked. Further more, for a given 

aircraft type, a higher frequency reduces the average load factor on a route increasing the 

probability of a passenger obtaining a seat on hi s desired flight. 

In addition to the above general facto rs affecting all markets, there are other factors that may 

be particul ar to individual routes to influence demand. Demand for holiday trips is related to 

the touri st attractiveness of particular destinations. In order to be attracti ve and have tourist 

potential, towns must enjoy certain unique preferably scenic, climatic, historical or cu ltural 
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advantage. In addition, they must have the ri ght infrastructure to ca ter for tourist needs. And 

these faciliti es have to be priced correctly for the market they hope to have. 

Despite the fact that air travel demand is determined by the above major fund amenta ls of 

economic facto rs like price of air travel and disposable income, air transport system is not free 

from the in fluences of government regulation. Thus, the other major fac tor which affect ai r 

transport demand is government policy. These policy regulations are both economic and non­

economic in character, and may well place severe limitations on airlines' freedom of action 

(Doganis, 1995). For the purpose of thi s paper, the focus wi II be only on economic 

regulation. 

The govemment in general has fi ve crucial aspects of economic regulation to effectively 

determine the nature of air transport industry: 

1. The contro l of passenger and freight tariffs. 

2. The control offrequency and capacity. 

3. Control entry into and ex it from the industry. 

4. Control mergers and inter carrier agreements and 

5. Investigate deceptive trade practices and unfair method of competi tion. (Bailey, GralU11a 

and Kaplan, 1991) 

Richmond, (1 97 1) as quoted by Doganis (1 995) argues that economic regulation in all' 

transport sector is justifi ed because air transport is not a natural monopoly; unregulated, thi s 

competitive market may have adverse consequences for the pub lic at large. In addition to 
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thi s, since this sector shows strong oligopoli stic tcndencies, absence of any regu lation would 

inevitably lead to wastefu l competition. 

The other economic argument by the same author favoring regulation is based on the concept 

that air transport is a pub lic utility, or at least a quasi-public utility. Thus, thi s industry needs 

to be regulated in order to ensure that any benefits are not jeopardized. These benefits are 

assumed to be not only economic but also strategic, social and political. 

On the other hand recently, there are economists who argue that there is a need for 

deregulation of the air transpoli sector. This is mainly because a major concern of those 

regulating the industry had been to protect license holders, with comparatively little regard 

given to matters of efficiency or the interests of consumers. Therefore deregulating or 

relaxing the regulation in this sector would provide considerable benefi ts for consumers by 

creating competitive environment (Williams, 1996). 

Balassa (1984) also argues in favor of deregulation. According to him, in developed countries , 

distortions in the product and service market may result from govenullent intervention in the 

form of price control and limitations on competition. Among services he singles out 

transportation, which is often subj ect to regulations in most developed countries. However, 

deregulation in the United States appears to have impoliantly reduced the cost of air and 

surface transportation. This, occurred as competition, has led to the streaming of operations 

and to reductions in featherbedding practices. 

Based on the above-presented theoretical framework, 111 the next section, an empirical 

evidence of air travel demand is presented. 
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3.2 A Review of Empirical Evidences 
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Most econometric demand models of air traffi c, formulated by the above-mentioned 

framework , tend to be based on s imple or multiple regression models where traffic is a 

function of one or more independent variables. The two variables most frequently used are 

the airfare and some measures of per cap ita income. 

The hypotheses that price of air travel, income and quality of service mainly detelmine air 

transport demand has been tasted by several economists mainly in the context of developed 

countries. One such model was developed in 1977 for forecasting demand for Air Algeria 

traffic between Algeria and France. The data used for the time series analysis on which the 

model based on incorporates eight years 1968-1975. Using ordinary least square estimation 

the model estab li shes a price elasticity of -1 A on the Algeria Paris route and an income 

elasticity of lA, with high t - test value which validate the significance of the coeffici ents 

(Doganis, 1995). 

Mellman R., Neilson, M. and Pino 1. (1980) tried to test the above hypothesis using a time 

seri es data for passenger traffic demand at Boston's Logan Airport. Two explanatory 

variab les, regional income and airfare rate, were included as major detenn inants of demand 

for air travel in the modeL The authors of the study acknowledged the relevance of other 

factors such as scheduled frequency, reli abi li ty, population size and the price and quality of 

services provided by competing modes, but they argued practical considerations prevented 

from conducting a more detai led analysis by including these variables. Using a regression 

analysis, the model resulted in a fare elasticity of - 0.7 and income elasticity of 1.7 with a 

reasonable high t-value, which imply the sign ificance of the coefficient utilised in the modeL 
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Lic. Lenc Rodriques (198 1) tested the hypothes is i.e. effects of income and price on Mexico 's 

domestic trave l demand . The priee of air travel was represented by airline 's yield, measured 

in real terms, while income explained using two " income type" vari ables, the fi rst is the 

measure of rea l output of the Mexican economy exclud ing exports of petroleum and the 

second a measure of the international buying power of petroleum exports. Us ing this model 

he fo und an average income and price elasticity of2.4 and - 1.1 respectively. 

On a report presented by International Air Transport Association (lATA), Report TP 2046 

(1 979), the Canadian Air Transport Administration produced alUlUal passenger travel fo recast 

for 25 largest regional airports. In thi s study, the aggregate domestic passenger's demand is 

specified as a function of real per capita income and airfare level. A cross section analysis 

based on the date acquired from the different areas of the country where the 25 airpOlis 

situated resulted in an income and price elasticity of 1.4 and -1.5 respectively. 

The International Civil Aviation Organisation (ICAO) manual on Air Traffic Forecasting 

(1985), in line with the above mentioned hypothesis, presents several studies conducted by 

many organisations around the world (Australian International Travel, Riyadh Airport, 

European AirpOliS, Canadian Airline study, ICAO global Study, ICAO Asia Pacifi c Study, 

ICAO Latin American study and ICAO Middle East Study). A range of different income- type 

variables, including gross national product, import plus exports, and consumption expenditure 

have been used to represent market size and spending power. Simi larly, most of these studies 

used two types of price/fare of air travel variables i.e. average fare and yield measured by 

gross passenger revenue divided by passenger kilometres perfo rmed. Using these variables 

the regression result shows that the demand elasticity that is related to income type factors 
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ranges from 0.8 to 2.5. Thi s hi gh e lasticity implies that economic growth has usually made a 

major con tribution to hi storical traffi c growth (DOC 899 1-A T1722/2, 1985). 

Accordingly, most of the fare/price elast icity in the above mentioned studies ranges between 

-1.5 to - 0.7. This elasti city indicates that the decline in fare/price of ai r travel, in real terms, 

which has generall y occurred in the past, has made a significant contribution to traffi c growth 

(DOC 899 1-AT1722/2, 1985). 

Most econometric studies do not consider the effect of service on demand. A difficulty in 

measuri ng the impact of changes in service levels on market demand arises because of the 

interaction between the demand for, and the supply of, airline service. When analysing the 

relationships between traffic trends and changes in service frequency over time, or between 

traffic and frequency differences across O-D pairs, the problem becomes one of identifying 

the extent to which frequency determines traffic levels and vice versa (DOC 8991 -A T1722/2, 

1985). 

Nevertheless, there have been some statistical analyses using time series and cross-sectional 

data and speciali sed regression teclmiques which have sought to estimate the response of 

demand to frequency, making allowance fo r the reverse influence of demand on frequency. 

One such study was based on cross-sectional data for a carefull y chosen sample of monopoly 

flight demand equation included both flight freq uency (reflecting the choice of flight 

availab le) and average load facto r (reflecting seat availability) as independent variables. The 

elasticities with respect to fli ght choice and seat availability were estimated to be 0.76 and 

0.85 respectively. In other study, the level of service was defined as a ratio of non-stop jet 
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flight time to the sum o f average passenger travel time and time between des ired and actual 

departure. Thi s measu re of serv ice reflected not on ly flight frequency, but also stops and 

connections and aircraft speed. The regression analysis was based on IS large long-haul 

market in the United States over a six-year period and produced a service elasticity of 0.43. 

(Ippolito R .A., 1981; Eriksen S.E. and Lin E.w. ,1979) 

However, the influence of service factors may be particularly important for certain routes. For 

example, demand is more sensitive to frequency in markets consisting predominantly of 

business travellers, for whom time is valuable, and in short-haul markets where competition 

from other modes may be considerable. Furthermore, in some developing regions, the rate of 

increase in air transport service frequencies may be such that the contribution of service 

improvements to the growth in traffic demand is substantial even given modest service 

elasticities. (DOC 899 1-AT/722/2, 1985). 

As discussed above, there are vanous factors, which have affected and will affect traffic 

vo lumes. However, it can be safely argued that air travel is primari ly determined by income 

and the cost of air travel as well as price of competing service. 

The next section review past studies conducted in relation to air transport demand in Ethiopia. 
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3.3 PAST STUDY RELATED TO ETHIOPIA 

Eventhough there is no detailed empirica l study made by Ethiopian Ai rlines and The 

Ethiopian Civil Aviation Authority on air transport demand in Eth iopia, there are several 

documents that assess the air transport sector of the country. One document worth mentioning 

in this regard is the Survey of Ethiopian Civil Aviation prepared by the Federal Aviation 

Agency in 1964. 

In this document, it is explained that Ethiopia has the potential for great economic and social 

advancement. The agricultural and industTial Potential of the country is promising. The large 

hydroelectric potentials, combined with an easily trainable labour force could foster 

industriali sation. Agricultural studies had proved that the good climate, and some of the 

richest soil on ealih with proper utili sation of its water resource could double, if not triple, the 

agricultural production of the country. Based on estimate of the enonTIOUS economic 

potentials of Ethiopian economy, the study showed the key role to be played by air 

transportation in the realisation of this potential (FAA, 1964). 

The document al so explains that Ethiopia could demonstrate its potential to be one of the 

emerging economies of the time. This perception is attributed to the fact that the countIy had 

vast and potentially rich resources awaiting development. And since the country lacks the 

surface transpOIi network the study consider air transport as substitute to playa remedial role 

in penetrating the vast resourceful areas and there by establishing communication li nks. Thus, 

it may be said that the study envisaged the growth of air transport as being a partner in the 

development of the country's economy. That notion could well be appreciated by the fact that, 
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in 1964, the Ethiopian Airline used to operate 30 schedule air transport services domestically 

and 13 internationally. 

However, the perception that Ethiopia could become an emergin g economy turned out to be in 

the negative. The 1973 drought, the bad media coverage on the 1974 revolution, the o il crisis 

and its resulting effect in price increment wh ich had been prevalent between the period 1974 

through 198 1 and the government's restri ction on tourist travel were all to blame. 

Accordingly, the demand for air travel both domesti cally and internationally declined for the 

same reasons mentioned above. To overcome the high cost and the problem of weak traffi c, 

the A irline was forced to increase its tariff and suspend various domestic stati ons such as the 

one at Hossana, Ghinir, Mend i, and Nejo in May 1974 (Baharu, 1998) 

The observation on tile preceding paragraphs shows a relation between the economic 

performance of a country and air transport demand. There are also other external factors like 

the oil cri ses and its consequences. As o il price goes up, airlines may incur add itional cost that 

would otherwise be no t. So as to compensate the additional cost, airlines may be forced to 

increase their tariffs thereby making the once affordable airfare unbearable . Hence, thi s cycle 

confirms that the demand for air trave l and airfare are in versely related while the demand and 

income is positively related . 

Contrary to the studies discussed in 1970's, some studies conducted by Ethiopian Ai rlines and 

Ethiopian Civ il Aviation Authority in the 1980's make optimistic remarks on Ethiopi an air 

transport demand. According to the Ten Year Plan (1985-1994) o f the Airline, the 
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international passenger and cargo traffic are estimated to grow at annua l average growth rate 

of 7.8 and 9.8 percent respectively wh ile the domesti c annual average growth rate are 9.8 for 

passenger and 9. 1 for cargo. These analyses of demand main ly depend on the hi storical traffi c 

data with out considering the economic perfonnance of the country or other factors that affect 

air travel demand. 

Furthenn ore the Addis Ababa International Airport Master Plan Study for the year 199 1-2010 

demonstrated that in thi s period there would be an increase in the international and domestic 

air travel demand. To justify the forecast the study subjectively assesses all the necessary 

economic and social factors that affect ai r transport demand. 

Nathan Associates (1993) also conducted a study at Addis Ababa Airport and claimed that 

they developed a mUltiple regression model that forecast the growth of passenger and aircraft 

movement at the airport. According to this study, there was a high corre lation between 

income and passenger movement and presented an over optimistic forecast of future aircraft 

and passenger movement at the airport. However, infonnation was not presented how the 

model was constructed and it al so did not measure price and income elasticities of demand. 

Lovink (1999) using a data from 1992/93 up to 1997/98 argues that the con'elation between 

the growth in real GDP and the number of international passengers has been fai rly high while 

that between GDP and the number of domestic passengers has been very low. However, the 

writer does not show the strength and stability of correlations. 
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So far, based on various literatures, thi s chapter o f the paper provides some insight rega rding 

major determinants of air travel demand. Bes ides, it is presented some conceptual 

background regarding regulation and deregulation in the airline industry. In light of the 

theoretical back gro und and empi rical results reviewed above, chapter four and five are 

devoted to examining the economic regulation of domestic ai r transport and developi ng air 

transport demand model in Ethiopia respectively. 
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CHAPTER FOUR 

Evaluating Economic Regulations of the Domestic Air Transport in Ethiopia 

When the Paris convention, signed in 1919, accepted that states had sovereign rights in the air 

spaces of their telTitories, direct govenm1ent intervention in air transport became inevitable. 

As a result, the free trade (Iassies-Jare) approach towards international air transport in the 

early years of aviation was gradually replaced by an economic regulation since a country's air 

space became one of its valuab le natural resources. Following this, countries began to 

regulate their domestic air transpoli systems essentially by determining which airlines, types 

of aircrafts used and their capacity, flights frequency, routes and passengers and cargoes 

tariffs (Doganis, 1995). 

From an economist's view point, the price, capacity and entry together effectively detern1ine 

the nature of any industry including airlines, for they regulate the entry of firms into the 

market, the degree of pricing freedom and the nature of contro ls on production, if any 

(Dogan is, 1995). 

Economic regu lation often extends as well to controls on mergers and acquisitions, to limit 

the extent of foreign ownership and prohibition of anti -competitive behaviour. 

In Ethiopia the recent broad Government policy objectives, strategies and priorities were 

manifested in the policy fi·amework paper for economic reform for the year 1998/99-2000/0 l. 

In this document [prepared by the Government of Ethiopia in collaboration with the 

International Monetary Fund (IMF) and The World Bank (1998)] it is clearly expressed that 

the govenunent is committed to give the private sector a substantial role for the economic 
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development of the country. To thi s end , the govelllment outli ned a program focused on 

economic stabilisation and structural ref 01111 measures, particu larl y in the fi nancial sector, 

public enterpri ses and civil service areas, aiming at removing cost and price distortions, and 

improving market-related incentives so that progressively liberalising the economy and 

reducing the role of the public sector. 

According to the same document the long-term development strategy that the govelllment 

follows to fulfi l its objectives, such as limiting the role of government to selected economic 

activities and promoting greater private sector initiatives in services and investment, is 

agricultural development led industrialisation. This strategy believed to be the best aitelllative 

to foster the overall economic development of the country by enhancing effi cient allocation of 

resources, improving the role of market and strengthening the legal and regulatory 

framework. 

In Ethiopia, Economic regulations of the transport sector including air transpOli are the 

jurisdiction of the Ministry of Transport and Communications. The long tenn air transport 

policy document issued by the Ministry that worth mentioning here is the draft strategy paper 

for Transport and Communication (1993). This document rev iews the major problems of air 

transpoli in the country and fonnulates the following broad objectives for the civil aviation 

sector. 

I) ensure regular, economical and safe air transport services to the major administrative 

regional cities and towns, touri st and industrial centres of the country, 
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2) encouragc rcgular and ad-hoc air service operations to more towns and remotc sett lement 

areas, 

3) support the national carrier to maintai n its in ternational air services by making the country 

an air transpoli destination, 

4) create the necessary flexible conditions fo r the operation of charter and non-scheduled 

international air transport to develop the country's tourist and trade potential, taking the 

interest of the national carrier into consideration, 

5) encourage the development and expansion of agricultural -spray activ ities in pariicular, 

and general aviation in general. 

Although the document defines the major obj ectives in the civil aviation secto r, it does not 

address the issue of how the domestic air transport is to be regulated with regard to entry, 

price, scale of operation, etc. Nonetheless, it is abundantly clear that the domestic air service 

in Ethiopia had been tightly regulated. This can be substantiated from the fact that for more 

than twenty years, that is until June 18, 1996, the domestic air service was provided only by 

one Government enterprise, Ethiopian Airlines. Besides, the fare level of thi s service was 

artificially depressed until mid 1999 and it is tightly regulated by the Govenullent to date. 

Based on the recent policy framework for the country, the GovenU11ent of the Federal 

Democratic Republic of Ethiopia issued the Investment Proclamation No.37/ 1996 in order to 

fulfil one of the objectives of its economic policy. The proclamation is believed to play a 
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crucia l role in stimulating the participation of private investment so as to promote the 

economi c and social development of the country. 

Accordingly, the domestic air transport has been moderately re-opened to private participation 

by this proclamation beginning 18 June 1996. The Federal Democratic Repub lic of Ethiopia's 

Investment proclamation No.3711996 declares this sector open for Ethiopian nationals using 

aircraft with a seat capacity of up to 20 passengers or with a cargo capacity of up to 2,700 kg. 

Despite the Government 's objective to enhance private participation in different sectors of the 

economy, it is clearly seen from the proclamation that there are some sectors exclusively 

reserved for the Government. Among these sectors is air transport service rendered using 

more than 20 seat or 2700 kg. 

Besides, though the proclamation permits foreign investment in different sectors of the 

economy, the airline industry is exclusively reserved for Ethiopian nationals. This shows the 

Government's commitment to keep the air transpOlt sector purely under Ethiopian control. 

Here one may reasonably argue that, this restriction may limit the emergence of new airlines 

mainly because there may not be many Ethiopians with sufficient financial resources and 

experience to establish new airlines. 

Furthern10re, though the government claims that direct price controls are virtually eliminated, 

and internal marketing, transport and commerce are liberali sed (deregulated), the air transpolt 

sector falls outside this category. To date, this sector remains tightly price regu lated. Also, 

govenm1ent strictly regulates entry and the services provided. 
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Moreover, though the investment proclamation allows private participation in this sector, 

there is no detailed guideline issued by Govenm1ent following the proclamation regarding the 

economic regulation the sector. Without such a guideline it would be too difficult to regulate 

to what extent the entry stretches i.e. the number of airlines allowed to operate, where, how 

often and the optimal prices to be charged. Since the domestic air transport system is not 

virtually deregulated the government has to design a guideline that induce investors and 

ensuring stable and regular scheduled serv ice so as to protect the public interest as well. 

In addition to the qualitative policy restrictions, the following paragraphs demonstrate to what 

extent the domestic scheduled air transpoli service is open for private participation using 

quantitative information. 

Comparison of Estimated Total Direct Flying Cost for Ethiopian Airlines DHC-6, FK-SO and 

B-7~7-200 Domestic Services, Year Euding June, 2000 

Table 4.1 

Aircraft type Per block hour Per lan. flown lable seat lan. 

DHC-6 (18 seat) 3262.86 13.76 0.76 

FK-50 (50 seat) 8168.44 25.23 0.49 , 

B737-200 (115 seat) 23552.11 39.46 0.34 

- . ' 

Source: Ethiopiall Airlilles Financial Report, Year ending June, 2000 
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Though there are exceptions, as a general rule the larger an ai rcraft is the lower will be its 

direct operating cost per unit, measured by cost per tonne-kilometre. In other words, other 

things being equal, the di rect operating costs of aircraft do not increase in proportion to their 

size or there pay load capacity. The cost per hour of the largest aircraft wi ll be higher than that 

of a smaller aircraft; but when converted to a cost per seat-kilometre, it is lower (Doganis, 

1995). 

Accordingly, the table above shows the unit cost savings achievable when substituting a Fk-

50 for the DHC-6 and then when replacing the FK-50 with 8737-200. The table also shows 

clearly how the lower cost of DHC-6 per block hour increases when calculated per kilometre 

flown due to the low speed of turbo-prop aircraft. Then, when recalculated per availab le seat­

kilometre the cost of the DHC-6 becomes dramatically high, because of its much lower 

number of seats compered to other aircrafts . 

The above observation substantiates the argument that an aircraft' s capacity and unit cost are 

inversely related. This shows that, other things being equal, an airline operating with higher 

capacity ai rcraft usually has a comparative advantage since its unit cost is lower. Accordingly 

the data in table 4.1 reveals that with the existing fare structure, it is impossible for private 

investors to enter the domestic scheduled air transport market with an aircraft capacity of 20 

seats. This is mainly because when the indirect cost around 0.06 cents per kilometre included 

in it, the direct flying unit cost, which is around 0.76 cents per kilometre, will become 

necessaril y higher than the average unit revenue of 0.77 a service provider is allowed to 

charge by the Government. 
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[n addition to thi s, the Ethiopian Civi l Aviation Authority restricts private operators not to 

station their aircraft at Addis Ababa Bole [n te l11 ational Airport because of congestion. This 

exposes the private airlines for extra cost since the maj ority of the market is in Addis. For 

example, an airline that has to transport passenger or cargo from Addis Ababa to Bahirdar but 

whose principal base of operation is at Jimma is forced to incur additional costs between the 

sectors of Addis -Jimma because of th is restriction. 

Assuming even the government' s restriction on fare level is eased and there is a positive 

margin of profit for an airline that serves the domestic market using 20 seat aircraft, It may 

not be possible for private operators to engage in the market. This is because the Ethiopian 

Airlines has a freedom of utilising least cost larger capacity aircrafts in the domestic market 

while the newly emerged airlines are restricted by the proclamation only up to 20 seats or 

2700 kg. In other words, they will be forced to engage in an unfair competition. 

The above observations can be further substantiated from the fact that the limited number of 

private applicants for participation in thi s sector. Since the investment proclamation was 

issued on June 18, 1996, it is only four applicants who have showed interest to enter this 

market. Out of which onl y two are presently engaged in providing air transport services. And 

these operators only perfonn non-scheduled service where price is not regulated. 

The freedom to operate with aircraft up to 20 seats or 2700 kg. is not necessarily minor, 

especially where most markets are small and several of the ai rstrips do not allow the operation 

of large aircrafts. Nevertheless, considering the existing fare structure and in condition where 

there is no detailed guideline of economic regulation to create a favourable environment for 

private investment in the sector, it can be safe to conclude that the investment proclamation 
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No.37/ 199G plays no s ignifi cant ro le in enhancing the capacity and competiti on in the overall 

domestic passenger ai r transport serv ice, and none in the schedu led one. 
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CHAPTER FIVE: 

MODEL SPECIFICATION AND EMPIRICAL RESULTS 

5.1 Model Specification 

The functional fOnl1 employed in thi s study is the double log function. This kind of model 

specification has been widely used in different demand studies of air transpOli industry and 

found to give a reasonably good fit [see ICAO Doc 8991-AT1722/2(1995), Alamdari and 

Morell (1996) ]. 

Eventhough a number of problems appear to be associated with this functional fOnl1 such as 

not satisfying the additivity requirement in that the weighted average of expenditure elasticity 

is not necessarily unity, and that the sum of predicted expenditure on individual item given a 

certain total expenditure does not necessarily equal with that of total expenditure, the easy 

comprehensibility of the elasticity concept and the fact that elasticity's are pure numbers leads 

the double log specification as one of the most important tool in the empirical demand 

analysis. (Deaton and Muellbauer, 1994). 

Accordingly, the scheduled domestic air travel demand equation for essential variables can be 

specified as follows: -

log NPAX = ao+ a,log GDP + a2 logYLD + a3 logAAMT + a4 logPCS + u (5.1) 

(+) (-) (-) (+) 
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· ....-.~ , 

Where: 

NPAX number of revenue passengers travel by air in the domestic air transport net­

work 

GDP Real gross domesti c product 

YLD Domestic scheduled ai rline passenger yield in real terms. This variable measure the 

average revenue obtained per avai lab le passenger kilometer. 

AAMT Access to alternative means of transport measured by the availab le road length 

through time. 

pes Price of competing service. I.e. the fare level of 'cross-country' buses that serve 

destinations more than 250-km . 

f.1. The error term 

It may be possible to argue that the above model for scheduled domestic air travel demand is 

not comprehend all the variables that affect it. For example, it is possible intuitively to suggest 

that the demand function have to be restricti ve since there are peoples in the country who 

want to travel by air but may not get the access due to lack of the service and the necessary 

facility in their vicinity. However it is not possible to get sufficient data in order to estimate a 

restrictive demand function . Nevertheless, looking at the availab le data set and reviewing 

various empirical studies on the same area, this model is expected to give a better insight 

conceming the determinants of domestic scheduled air transport demand. To thi s end, 

therefore, thi s study attempts to model the most relevant factors in determining the domestic 

air travel demand in Ethiopia. 
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5.2 Identification of the Determinants 

Chapter three of thi s paper has reviewed some of the theoretical and empirical studies 

pertaining to factors underlying the air transpott demand . So based on the reviewed studies, in 

this section we identify the variables that are retained in the model. In identification of 

variables it is important to include only those variables which theory, experience and intu ition 

suggest may be most essential for the case under consideration. To thi s effect, the major 

variables considered as the determinants of the scheduled domestic air travel demand tt1 

econometric model presented in equation (5-1) are identified in the following section. 

5.2.1 Size and Spending Ability of the Population 

The state of a country's economy is an essential determinant of air travel demand. Thus, based 

on various trends of fundamentals of economic growth, air travel demand may vary from one 

countty to another. Most economic literatures and empirical findings show that the demand 

for air travel increases during prosperous times and declines in periods of recess ion. 

Based on the above premise the income level used in the model is represented by the GDP of 

the country. This is mainly because GDP measures the level of income of the countty through 

time. The functional relationship between income and the demand for air travel is expected to 

be positive. 

40 



5.2.2 The Price of Air Sel'vice 

The demand for air travel, as any other goods and services, depend apparently on price (fare) 

leveL Other things being equal, price and travel demand are expected to have inverse 

relationship. Thus the expected sign of price level wi ll be negative, 

The measurement of the price of air travel is usually complicated by the presence of fare type 

(first, normal , economy, excursion etc.). A simple measure of price may be ca lculated as an 

average of various fares weighted to account for their relative importance in the traffic mix. 

However, when and where available, airline revenue yield per passenger-kilometer or tone­

ki lometer is considered as one of the best variable that can be used as a measure of price. 

(Doganis, 1995 ; Doc 899 1-AT/722 12) 

Hence, the Ethiopian Airlines passenger revenue yield data is used as a proxy of price (fare) 

level in the model utilized by this study. 

5.2.3 Access to Alternative Means of T ransport 

In a country like Ethiopia where many places are devoid of other means of transport, there is 

a perception that some part of the demand for air travel may result from lack of alternative 

means of transport, Though air transport is one of the costly services, the people in some areas 

of the country do not have any option but to trave l by air transport. For example in the 1960's 
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air transport was the only alternative to travel to Bale, Godc etc. This situation is also true at 

present in some parts of the country. Thus, it is necessary to consider thi s phenomenon in the 

air transp0l1 demand model. 

To accommodate this variab le in the model the avail ab le road length in kilometers through 

time is used as a proxy. When the length of road increases the demand for air travel is 

expected to decline. This is mainly because people who travel by air as a result of lack of 

access to other means of transport can shift to alternative means of transport (road transpor1) 

when availability of road increases. Thus, the expected sign of this variable in the model is 

negati ve. 

5.2.4 Price of Competing Service 

The demand for air travel is affected to some extent by the performance of altel11 ative means 

of transport. This is because of factors such as travel time, frequency, safety and the price 

level. In this study, the price level is considered the most important variab le to determine the 

substitution effect i. e. to determine the choice either to travel by bus or aircraft . The effect of 

price (fare) level of altel11ative means of transport on air travel demand is expected to be 

positive. 

In thi s study, the variab le that is used as a proxy for the price level of altel11ative means of 

transport is the fare charged by 'cross-country buses'. These buses provide service for 

di stances of more than 250 km. between their originating and destination points. To use thi s 

fare level as a proxy may be reasonable, mainly because the mentioned buses are the only 

option (except Dire-Dawa) for passengers to travel to major destinations where air transport 

service is provided. 
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5.3 Methodology 

The classical regression model assumes that in regression analysis the dependent as well as 

the independent variables have to be stationary. Nevertheless, most time series data of 

economic variab les exhibit long-run trend movement. Thus conducting regression analysis 

using ordinary least square (OLS) technique based on this data seri es in levels resulted in a 

spurious resu lt. Hence, it is necessary to make the data series stationary before regression in 

order to avoid spurious regression result. This could be done possibly by differencing the 

data series and most of time series data became stationary after first difference [see Madala 

(1992), Thomas, (1 993), Harris (1995)]. 

Since running a standard regression analysis on a non-stationary data series resulted in a 

spurious result, it is obviously necessary to test the variables for stationarity before estimation 

is conducted. To this end, the augmented Diky Fuller and Philliphs Peron tests for unit root is 

applied to test the hypothesi s of stationarity. The result suggests that all the variables are non­

stationary in levels while their first difference is stationary. This implies that they are all 

integrated of order I i.e. I (1) . The resu lt is reported in table 5.1. 

Eventhough the variab les utilized in thi s study are stationary at their first difference estimating 

the model using these transfonned variables wo uld only give the short-run dynamics. 

However, it is intended to detelmine the long-run equilibrium relationship as well. Thus it is 

necessary to introduce the concept of co-integration in order to detel111ine if there exists a 
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long-run equ ilibrium relationship or not. To this effect, the Johansen ( 1988) Maximum 

li kelihood methodology is introd uced since it makes poss ible to esti mate both the long-run 

equilibrium and short-run di s-equilibrium relationships. Th is is proved by Engle and Granger 

(1987); if an equili brium re lationship exists (if two variables are co- integrated) then the short 

run dis-equilibrium relationship between the co- integrated variables can be represented by 

en'or con'ection model ECM-a model which combines both the long-run equilibrium and the 

short-run, dynamics. However, ifno equi librium relationship exists then it is on ly possible to 

estimate the sholt-run dynamics. 

5.4 Empirical Results 

5.4.1 Time Series properties of Variables 

As it is indicated in the prevIOus section, it is important to investigate the time series 

properties of the variab les used in the model before esti mation. To this effect, the following 

table summarises the results of tests for unit root using augmented Diky Fuller and Philliphs 

Peron tests. Based on these tests, all the variables, which will be utili sed in the co- integration 

analysis in the following section, are tested for their order of integration. The finding suggest 

that all variables are integrated of order one [ I (I) ]. 
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Table 5. 1 Results of Un it Root Test 

ADF test with trend and constant; Phillips pheron test with trend 

Series and two lag and constant PP critical 

ADF critical values; 5%=-3.58 values: 1 %=-3.6576 

1% = -4.323 5%=-2.9591 

Level I st Difference Level I st Difference 

NPAX -2.9442 -7.1754* -0.03309 -8. 12586* 

GDP -3.4717 -19.592* -3.23084 -4.00687* 

YLD -3 .1014 -7.4384* -2.73851 -8.5778* 

AAMT -2.5483 -3.22344** -1.14775 -2.63866** 

pes -2.3122 -7.2564* -2.11367 -7.47228* 

• *and **, implies rejection of the null hypothesis of non-stationarity at 1 and 10 percent 

respectively. 

• The lag truncation for Bartlett Kernel is 3 

• All the variables are in log form 

5.4.2 Co-integration Analysis and the Vector Error Correction Model 

The Johansen procedure of co- integration analys is assumes there is no a priori categorizing of 

variab les as endogenous and exogenous. Thus it can be possib le to represent the variab les in 

equation 5- 1 by a vector Z, and specify a model as an unrestricted vector autoregress ion 

(V AR) invo lving up to K-Iags of Z .. 

U, - IN (O, L) (5-2) 
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.. ......... .. . .. ... 

Where Z, is an (n-I) variables matrix and each of Ai is an (n x n) matrix of parameters. U, is 

independently and nom1ally di stributed with mean of null vectors zero and vector of variances 

2: as shown on the above equation(5-2 ). This system of equation is in reduced form with each 

variable in Z, regressed on only lagged values of both itself and all other variab les in the 

system. The vector error correction model can be reformulated from equation (2) as follows: -

Where [ , = - (I-A,- .. . ... - Ai), ( i = 1.. .. ,k-I) and IT = -( 1- A,- .... -Ak). Since the estimates 

of C represent short-run adjustment while IT represent long-run infom1ation, the short- and 

long- run adjustment to changes in Z, can be captured via the estimates of C and IT 

respectively. In the case where there is a reduced rank, it is proved that IT = a ~' (for the proof 

see Harris, 1995). Where the a matrix represents the speed of adjustment to dis- equilibrium, 

and ~ is a matrix of the long-run co-efficient. Thus the tem1 po Z'_k embodied in equation (5-3) 

represent up to (n-I) co- integrating relationships in the multivariate model which insure that 

Zt converge to their long- run steady state so lution. 

Assuming Zt is a vector of non stationary I (1) variables, then all the tenns in equation (5 -3) 

which involve LlZ,_, are I (0) while IT Zt-k must also be stationary for Ut - I (0) to be 'white 

noise'. There are three instances for the requirement that IT Z'-k - I (0) is met: -

1) When all the variab les in it are in fact stationary 

2) When there is no co-integration at all which imply there are no linear combination ofZt 

that are I (0) and IT is an (nxn) matrix of zero. 
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3) When there exist up to (n- l) co- integrating relationship (Harris, 1995). 

In this study, it is assumed that there will be up to (n-l) co- integration relationship. Since all 

the variab les involved in equation one are I (1) as shown in the previous section, it is 

necessary to detennine the co- integrating vectors that span long-run relationship. In doing so 

the estimates of a and ~ wi ll also be generated as well. However, it is worth examining the 

data congruency of the V AR before determination of the co-integration rank. Thus, the 

Shwartz Bayesian criteri a (SBC) and Ham an -Quinn (HQ) statistics are used, and according 

to these tests' the first order V AR is selected as an appropriate specification. Following this, 

the Johansen Maximum likelihood procedure is used in order to test for co -integration and 

detennine the long-run parameters of equation (5-1) using a qualterly data series from June 

1992 - June2000. The resu lts are summarised in table 5.2. 

Table 5.2 Test for nnmber of co-integrating vector. 

Ho:Rank-P A, Max Reimner 95% A, trace Reimner 95% 

adjusted adjusted 

P - 0 69.53** 46.36** ·34.4 115.3** 76.86* 76.1 

P 1 17.88 1l.92 28.1 45.76 30.51 53.1 

P 2 13.81 9.21 22.0 27.88 18.59 34.9 

P 3 7.312 4.87 15.7 14.07 9.38 20.0 

P 4 6.758 4.51 9.2 6.758 4.51 9.0 
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As it is clearly seen in table 5.2, the null hypothes is of zero co-i ntegration is rejected. Both the 

Ie trace and Ie max statistics for the significance of the eigen vectors support one co-integration 

vector. The result is unaffected even when both of the stati stics are adjusted for the degrees of 

freedom. The co- integration graphics also support that the one co- integrating vector as the 

most significant (see fi gure 5- 1). 

Figure 5-1 Co-integration vector graphics 
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Since the co-integration rank is detennined it is poss ible to impose a rank restriction in the co­

integration space. The result of the rank restriction for one co- integration vector along with 

the standardized a and ~ is summarized in table 3. Tests for vector serial correlation and 

nonnality do not detect serial correlation and nonnality problem respectively. 
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Table 5.3 Resu lts of co-integration Analysis (PCFIML Output) 

Standardised 13' eigen vectors 

LNPAX LGDP LYLD LAAMT LPCS Constant 

1.000 -3.244 0.9911 2.003 0.03600 -8.711 

Standardised acoefficients 

LNPAX -0.01283 

LGDP 0.3273 

LYLD - 0.04463 

LAAMT -0.02552 

LPCS -0.2536 

Diagnostic Tests -

Vector AR 1-2 F(50,12) = 1.267 (0.3411) 

Vector Normality X(lO) = 5.4198 (0.8614) 

Variable entering unrestricted: Constant. 

As it is shown in table 5.3, the W eigenvector is normalized with respect to the demand for air 

travel. The next step that follows here is that to test for the long-run weak exogeniety and 

identify the unique co-integrating vector. 

Imposing zero restriction on the a coefficients along with identi fy ing 13 vector is necessary to 

conduct a test fo r weak exogeniety. The test is based on the LR test with asymptotic X2 

distribution. The result of the test reveals that real yield and real price of competing service 
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arc weakl y exogeno us while the GOP and access to aitelllative means of transport (AAMT) 

are not weakly exogenous (see table 5.4). Thus, it is necessary to test whether there is a 

causa li ty between the variables that are not weakly exogenous. To thi s effect, a Granger 

causa lity test is conducted and the result confirmed that there is no two-way causali ty between 

them. This implies that we do not have a serious problem of endogenity in modeling the Sh011-

run dynamics. 

Table 5-4 Tes t for zero restriction of a coefficients 

NPAX GDP YLD AAMT PCS 

a -coefficient -0.01283 0.3273 -0.04463 -0.02552 -0.2536 

LR-testx'(I) 19.62 43 .55 0.0739 24.98 4.532 

p-value 0.0000" 0.0000" 0.7857 0.0000" 0.3205 

The structural long-run relationship derived from the co-integrati ng vector n01111ali sed with 

respect to NPEX can be presented as: -

log NP AX = 8.711 + 3.244 log GDP - 0.9911ogYLD - 2.00 log AAMT - 0.036 log pes 

Besides, the coefficients of respective vari ab les in the above long-run equation should be 

tested for their significance to detennine which variab les uniquely constitute the co­

integrating vector. This can be done employing the LR test by imposing zero restriction on 

each variable of the long-run parameter. The test rej ects the zero restrictions for all variables, 

except real price of competing serv ice (PCS), implying that they are significant (see table 5-

5). 
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Table 5-5: Tests for Zero Restrictions on the Long- run Pa ramete rs 

NPAX GDP YLD AAMT pes 

~-coefficient 1.00 -3 .244 0.991 2.003 0.036 

LR-test:X2(1 ) 34.13 43.55 11.47 24.98 14.21 

p-value 0.0000** 0.0000** 0.0062** 0.0000** 0.4256 

** RejectIOn at 1 % level of slgmficance. 

The above result shows that the sign of the price level of alternative means of transport is 

unexpected and insignifi cant. One of the possib le causes may be ali se from the gap between 

the airfare and the price charged by surface transport (buses) prov iders is too high. In the 

Ethiopian context it is true that the consumers who travel by surface transp0l1 (bus) are 

usually more sensitive to price than comfort, safety and time. Thus, the insignificance of this 

variable is not a surprise. 

The other variables, namely, income (GDP), real fare (yield) and access to alternative means 

of transport proxy by road length are statisticall y signifi cant and the signs are as expected. 

The result also suggests that the income elasticity of demand is positive and elastic. This is 

consistent with the theory of demand since air transport can be considered as a luxury good in 

the Eth iopian context. The price elasticity is unitalY implying that there is a proportional 

dec1 inelincrease for air travel demand if the airfare decreases/ increase. Access to alternati ve 

means of transport proxy by road length is elastic suggesting that in the long-run an expansion 

of the road netwo rk enhance the choice of the public fo r an access to altem ati ve means of 

transport. This phenomenon may finally lead the air travel demand to decline by more than 

proportionally. 
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The long- ru n re lationship among the variables is ident ified so far. What remai ns to complete 

the analys is in the context of the Johansen procedure is to esti mate the co-effic ient of the 

sholi-run dynamics using the ECM. 

Since there is only one co-integrating vector and there is no two-way causali ty among the 

vari ables, there is no need to use a simultaneous equation estimation technique. Thus the 

ECM (error correction model) is estimated by OLS; and the result is summari zed in the 

fo llowing tab le. 

TabeI4-6: Results for the ECM 

Dependent Variable is DLNPX 

Variable 

Constant 1.0124 AR 1-3(3,19) 

DLGDP 0.0113 

DLYLD -0.9355** ARCH 3F(3,16) 

DLAAMT -0.0404 

PCS -0.0063 Normality X2(2) 

CIVec-1 -0.07857** 

Seasonal -0.0438* X2F (1 1,10) 

R2 ~ 0.87 RESET F( I ,21) 

F (6, 22) ~ 221.9 

DW ~1.95 -. 

I , 

*Rej ect ion at 5% level of significance. 

**Rejection at 1 % level of significance. 
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~ 0.9986(0.420) 

~ 1.514(0.2491 ) 

~ 3.6297(0.1629) 

~ 0.56499(0.8187) 

~1.7704(0. 1 976) 
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In the above short-run dynamics estimation the necessary diagnostic tests are conducted. The 

rests (the Breush-Pagaan test of high order seri al correlation up to two lags, the auto­

regressive conditional heteroscedasti c test, the test for nonnality based on skiwness and 

KUliosis, the white test of hetroscedasticity , the specification / hetroscedasticity test, and the 

remsey's RESET test of functiona l form , in the order they are reported in table 5) did not 

detect statistical problem for which they are assigned. 

The coefficient of the error correction tenn is significant with expected sign and reasonab le 

magnitude (-0.08) 

In the short-run dynamic analysis, it is observed that only the price of air travel found to be 

the major determinant of the short-run while income (GDP) and access to alternative means of 

transport have only long run effect but do not explain the short-run dynamics. To this end, it 

can be concluded that price of air travel is the most important policy variable in deternlining 

air travel demand in the short run. 

The result also shows that the fluctuation in GDP does not affect the demand for domestic 

schedule air transport in the short-run. This may result from the fact that most of the air 

transport service users are business travellers (including Govel11ment officials and 

employees), tourists and those people who have no altel11ative means of transpOli except air 

transport. For such group of consumers the demand for air travel usually does not fluctuate 

with respect to GDP (income), especially in the Ethiopian context. In add ition, the 

insignificance of access to altel11ative means of transport may arise because it takes a long 

period of time to supply this facility. Besides, most of the consumers who travel by air are 
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business trave ll ers who are sensitive for ti me and sa fety. Thus even if there is an increase in 

the avail abil ity of altemati ve means of transport in the short -run it may not affect air trave l 

demand due to the mentioned reasons. 
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CHAPTER SIX 

Conclusions and Policy Recommendations 

6.1 Conclusions 

Air transport has a long hi story in Ethiopia . However, the role of the private sector in thi s 

industry is not impressive mainly because of the thin demand, the required very high ini tial 

capital investment, the lack of enough ski lled personnel in the area, and the restri cti ve 

government policy that preclude the private sector from participation in this sector until 1996, 

for more than 20 years. 

Air transport service had been the domain of the government since 1975 for over 20 years. 

However, the investment proclamation NO .37/ 1996 issued by the Government of Federal 

Democratic Republic of Ethiopia in 1996 moderately opens thi s sector for private investors. 

Nevertheless, it is proved that the role of thi s proclamation in enhancing the supply of 

domestic scheduled air transport service and competitiveness in the sector do not impressive. 

This is mainly because, given the existing fare level, it is not poss ible to make profit by 

providing schedule service with an air craft capacity of up to 20 seats or 2700 kg. Thus, the 

private sector has not yet started to effectively participate in the domestic scheduled air 

transport service since its primary motive to enter in any sector emanates from profit. 

To create a better environment and enhance capacity and competitiveness in thi s sector, it is 

believed that understanding the demand for domestic air travel and its determinants gives a 

better information for policy makers . To thi s effect, the scheduled air transport demand 
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model is f0I111Ulated and the Johansen maximum likelihood estimation procedure is used in 

the econometri c analysis. In time series analysis using Johnson procedure is superior since it 

shows the long-run relationship and the dynamics of short-run simultaneously. 

The appropriate quat1erly data from different sources that cover the period from June 1992 to 

June 2000 are used in the analysis . The time seri es property of the data is tested using 

Augmented Diky Fuller and Philiphs Peron tests for unit root and the result shows that all 

variables are stationary at their first difference i.e. integrated order one [I (1)]. 

All the necessary conditions are fulfilled in order to apply the Johansen procedure and to 

specify the long-run relationship. Besides, the parsimonious etTor cotTection model (PECM) 

is fonllulated from the long-run model using the general to specific modeling approach of 

David Henry. 

The estimation result shows that the price of air travel, income of the people and access to 

altemative means of transpOti proxy by road length detenlline the long-run demand for air 

travel while price of competing services has insignificant implication in detenlline long-run 

relationship. This may originate because the gap of the price level between the two services is 

too high as a result travelers who use buses may not easily shift to air transport service even if 

the surface transport (bus) fare increases significantly. As to the coefficient of the short run 

dynamics, only that of real yield is found to be significant while the GDP, access to 

altemative means of transport, and the price of competing services are not significantly 

different from zero. This implies that, in the short-run , pricing policy is useful to analyze the 

domestic scheduled air travel demand. 
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6.2 Policy Recommendations 

The initial required foreign currency investment out lay is very high to estab li sh a commercial 

airline, and also the required personnel have to be highly qualified. Thus, minority ownership 

of foreigners is recommended mainly because it improves the financial ab il ity of airli nes and 

enhances efficiency. 

Since the domestic air transport is not viliually deregulated it is recommended to design a 

detailed policy guideline regarding price, entry, route, etc. that encourages private investors 

so as to create a better environment for competition and to increase the available choice of 

service for the public at large. 

The capacity restriction on the private operators has to he eased at least to the ex tent of using 

aircrafts that have equivalent capacity with those of EAL's aircrafts. This may encourage 

private investors to participate in the sector and create a better situation for fa ir competition 

and to increase the avai lable service (supply) as well. 

Pricing policy is most useful for the government and airlines to control and manage the 

domestic schedule demand fo r air travel. Thus, using price as the most significant element in 

policy designing in· this industry helps to enhance competition. 
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Appendix 1 

Methodology of Quarterly data series generating 

1. Number of "evenue passenger 

A month ly data for the number of revenue passengers is availab le in the Ethiopian airlines 

statistical digest report. Thus, the quarterly data easily generated by add ing three consecutive 

months. 

2.Gross domestic product (GDP) 

Quarterly data of GDP is not available for the country. However, researchers usually generate 

a quatterly data from the annual GDP using different technique. According to Bahn1ani­

Oskooee (1987:123), the generated quarterly data for GDP should be adjusted in such away 

that 

QI + QII + Q III + QIV = Annual GDP. 

Based on thi s, since the Eth iopian production is highly susceptible to seasonal variations some 

adjustment would be made based on derived coefficients with respect to each sector: 

Agriculture 

Data on labour requirements for each agricultural operation for major cereal crops per hector 

were obtained from Development Bank of Ethiopia. Based on labour input in agricu lture, 

coefficients far each quatter are derived. That is, the activities are carefull y identi fi ed in 

which quarter they are perfanned and the weight attached to each acti vity would be used to 

generate the quatterly data of agricultural GDP . 
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Industry 

Data on industrial public enterprises are available on qualierly basis (MEDaC). These are 

used to obtain coefficients for the breakdown of the industrial sector. Accordingly, the share 

for each quarter is detennined and the shares for corresponding quarters are averaged to 

obtain a single coefficient for each quarter. 

Service 

Quarterly data on the disbursement of loans to distributive service (domestic and intemational 

trade, hotels and restaurants and transport and cOlmnunication) from the banking system are 

used to obtain coefficients that help to disaggregate the Service Sector GDP. In addition the 

"Other Services" section of the MEDaC 's classification and assumed to be same over quarters 

and hence distributed equally to each quarter. 

Using the above methodology the GDP data can be generated on a quarterly basis. 

3. Price of Air Travel (Yld) 

The quarterly data of yield is available in the Ethiopian Airlines statistical digest repoli. 

However, there is no air transport price deflator, which is necessary to generate real price 

tlu·ough time. Thus, to generate the real price and use it in the study a price index developed 

using Laspeyres' index or base year method. i.e. 
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Weighted aggregate index with base year quantity weights = LP!lgQ 

Where: Po - price of the base period 

Pn Price of typica l period 

qo _ Quantity of base period 

All the information required to generate the index IS available In the Ethiopian Airlines 

statistics digest report as a ready-made. 

4. Access to Alternative Means of Transport (AAMT) 

The available published information in the Ethiopian Road Authority is organized on a yearly 

basis. However, the authority has unpublished quarterly data generated using different weight 

for different season. The latter is used in this study. 

5.Price of Competing Service (PCS) 

The quarterly data of thi s variable is available in the vanous reports of Road Transport 

Authority. However, the data only constitute the current price level th.rough time. Thus it is 

necessary to deflate this price using a road transport price deflator. To thi s effect, a price 

index is developed using Lspeyres' index. 

Weighted aggregate index with base year quantity weights = LP!!.gQ 

LPoqo 
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Where: Po - price of the base period 

P" - Price of typical period 

qo Quantity of base period 

The prIce level used to calculate the index is available in the various reports of Road 

Transport Authority while the number of passengers data is presented on a yearly basis. Thus, 

to generate the quarterly data for number of passengers and to construct the index an expert in 

the area from road transport authority consulted and the proper weight is assigned. Accord ing 

to the expert, this weight is usually used whenever a quarterly data required for different 

purposes. 
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Appendix 2 

DEFINATION OF TERMS RELATED TO AIR TRANSPORT 

AIRCRAFT MOVEMENT A take-off, landing, or simulated approach by an aircraft at an 

airport. 

CARGO All freight , air express and excess baggage for which any tariff is charged. Cargo 

does not include mail and ai rcraft stores, or passenger baggage for which no charge is made. 

CHARTER SERVICE The transportation of passengers or goods by aircraft when a person 

other than the air carrier operating aircraft, and other than the can'ier's agent, contracts for a 

block of seats or a pottioll of the cargo capacity for that person's own """ or for resale in 

whole or in units to members of the public, 

COMMERCIAL OPERATIONS Flights by aircraft operators licensed by, or operating 

under permit from the Civi l Aviation Authority to perfOlID commercial air services 

DEPLANED PASSENGER /CARGO Passenger or cargo off- loaded from an aircraft at 

an airpoli . Deplanements apply to cOlmecting traffi c (interline and interline transfers) as well 

as to traffic tenninating at that point. If the number of a flight is changed during an aircraft 

itinerary, all traffic on the flight is reported as deplaned at the point where the number was 

changed, even though some passenger and cargo remai ned on board for the next flight stage, 
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ENPLANED PASSENGERS/CARGO Passengers or cargo loaded on to an aircraft at an 

airport . Emplacements apply to connecting traffic as well as to traffic originating at the 

airp0l1. If the number of a flight is changed during an aircraft itinerary, all traffic departing 

on board the aircraft is reported as enplaned, even though some of the load may have been 

aboard the aircraft when it arrived at the airport where the number was changed. 

DOMESTIC SERVICE Air transportation provided on a flight from one point to another 

point with in a country. 

GENERAL AVIATION Commercial and non-commercial flying which is not air-can-ier 

activity, i.e. , flying which does not involve the transpor:t of passengers or goods from one 

place to another for remuneration. 

GOODS TONE-KILOMETRE A unit of measure covering the carriage of one tonne of 

cargo, or excess baggage through a distance of one ki lometre. The carriage of normal 

baggage not subject to excess baggage charges is included in passenger tOllie-kilometres (see 

defin ition below). 

INTERNATIONAL SERVICE a flight from a point outside of a country to a point in the 

country or that from a point in the country to a point outside of a country . 

. PASSENGER-KILOMETRE A unit of measure of the can-iage of one passenger through a 

distance of one kilometre_ A total of passenger- kilometre flown is obtained by summing the 

number of kilometres flown by each passenger. 
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PASSENGER LOAD FACTOR A ratio alTived at by di viding the number of passenger 

kilometres by the number of available seat-kilometre. 

PASSENGER TONE-KILOMETRE A unit of measure of the carriage of one tonne of 

passengers and their allowed baggage weight through a distance of one kilometre. Passengers 

and their nOlmalluggage are assigned a standard weight per person for thi s calculation. 

REVENUE PASSENGER A Person who pays an air catTier 25 percent or more of the 

regular economy fare for air transportation services. 

REVENUE PASSENGER-KILOMETRES A unit of measure of catTiage of one passenger 

through a distance of one kilometre. A total of passenger- kilometres flown is obtained by 

summing the number of kilometres flown by each passenger. 

SCHEDULED SERVICE Transportation of passengers or goods by aircraft where by the 

catTier or his agent operates the air service and sells seats or cargo space directly to the public 

on the basis of a price per seat ( per unit of weight or volume of cargo) , or per kilometre. 
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