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Summary 
National and local governments use the tools and systems made 

possible by information and communication technologies to 

address necessary information and to provide public services that 

enable to the citizen, business and government entities save time 

and resources. These information and public services should be 

accessible by everyone including people with disabilities. The 

prevalence of people with disabilities was estimated around 17.6 

percent in 2011 in Ethiopia. In this work, the accessibility of 

Ethiopia governmental websites evaluated using four automated 

web accessibility evaluation tools. The results showed that most 

of the Ethiopia government web sites do not meet the 

requirements of the guidelines that can be tested by these tools. 

The most common problems are lack of alternative texts, lack of 

distinguish ability, lack of adaptability and parsing. The web 

accessibility evaluation tools also tested within themselves and 

within each other. Tools found problems in each other’s and/or 

their own home pages. 

Key words: 
People with disabilities, web accessibility, governmental 

websites, Ethiopia. 

1. Introduction 

Due to the improvement on information and 

communications technologies (ICTs) most of the 

governmental information and the services currently 

processed by using websites or portals. That enables to 

improve the public sector services by using resources 

efficiently and save time to accomplish those services. 

Hence when the communication or the information 

diversified it brings accountability and transparency within 

the organization and the people [1]. People with 

disabilities have the same needs as non-disabled people to 

use the internet. Web accessibility means that websites, 

tools, and technologies are designed and developed so that 

people with disabilities can use them [2]. So the websites 

should be accessible at any level of the disabilities such as 

cognitive, auditory, physical, speech and visual [3]. 

Some countries developed their own web accessibility 

polices and standards as a basement to increase web 

accessibility that the website designers or the developers 

consider them as guidelines [4]. Web Content 

Accessibility Guidelines (WCAG) that was developed by 

the Wide Web Consortium (W3C), providing a global 

standard that explains how to make the contents of the 

web pages more accessible [5]. Website accessibility 

evaluation is the process of evaluating or testing the 

accessibility of the websites to identify the accessibility 

weather, it is accessible by peoples with disabilities or not 

[3].  

The web site designers and programmers or quality 

assurance teams have to evaluate the accessibility of their 

work in the software project management especially in the 

design phase of the software testing life cycle (STLC). 

Evaluation of web accessibility requires both automated 

evaluation tools and manual evaluation. Manual test is 

performing by an expert or an expert group who 

recognizes and understand all the web accessibility 

problems. There are several software programs and online 

services for free or commercial to determine whether web 

page contents meet the accessibility guidelines named as 

automated evaluation tools. The automated testing 

depends on the tools, standards that utilized to assess the 

availability of web and it should run in different operating 

systems and browsers. The disadvantages of automated 

evaluation are low accuracy rate of the problem and may 

be it produce false result of the evaluation because it 

depend automated testing tools [6]. 

Governmental websites must be accessible to everyone 

without any restriction therefore to test the accessibility of 

the websites is mandatory. Governmental websites 

accessibility evaluation is important to identify problems 

and to raise awareness about web accessibility. There are 

several published works that discuss the web accessibility 

of the central and local governmental websites such as 

Iseri, Uyar and Ilhan [7] examined the accessibility of the 

Cyprus island municipal websites and, Ismailova and Inal 

[8] analyzed the ministry websites accessibility of the 

Kyrgyz, Azerbaijan, Kazakhstan and Turkey. 

Ethiopia is one of the world’s oldest countries that today 

cover 1,119,683 square kilometers. Ethiopia has an 

estimated 2019 population of 112 million [9] where the 

GDP per capita income is $772 [10]. According to the 

World Report on Disability from 2011 of the World 
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Health Organization (WHO) 17.6 percent of the 

population in Ethiopia have disabilities [11]. Ethiopians 

are ethnically diverse, with more than 80 different 

languages with up to 200 different dialects spoken [12]. 

Ethiopia is a Federal Democratic Republic composed of 9 

autonomous regional states (Afar, Amhara, Benishangul-

Gumuz, Gambella, Harari, Oromia, Somali, Southern 

Nations Nationalities and People Region-SNNPR, and 

Tigray) and two city administrations (Addis Ababa and 

Dire Dawa). Although there are various studies on the 

governmental websites and online services of the Ethiopia 

[13-17] there is no published research on their web 

accessibility. 

The objective of this study is to evaluate the accessibility 

and standards compliance of the governmental websites in 

Ethiopia and aiming to raise awareness about web 

accessibility. The rest of the paper is organized as follows: 

Section 2 describes the methodology, Section 3 presents 

the results, Section 4 contains discussions and conclusion 

is take place in the final section. 

2. Methodology 

The research methodology that used to evaluate the 

Ethiopia’s governmental websites presented in this section. 

The research method identified and selected applicable for 

the research objectives. Consequently, quantitative 

research method used to interpret and analyze the results 

that got from the evaluation of the Ethiopia’s government 

websites on basis line of web accessibility guidelines. The 

steps of the Ethiopia’s government web sites accessibility 

evaluation process performed as in Figure 1.  

2.1 Identification and Selection of the Ethiopia’s 

Governmental Websites 

Ethiopia government use websites to offer service and 

information to the citizens and business easily in different 

sectors for education, management, social and etc. 

Measuring of the accessibility of the web sites essential to 

confirm it is accessible to the people or not. Ethiopia 

structured in federal and regional levels so there are 

websites provide information and service to the 

government and people at the federal and the regional 

level. Consequently, decided to conduct the research on 

governmental websites provides service at the federal 

levels. These websites are managing and controlling by 

government minister levels and agency levels. Therefore, 

in this work the authors identified the governmental 

websites that gives information and or online services for 

different purposes.  

The 44 websites identified that were not working due to 

different problems. Therefore 38 available government 

web sites were selected to evaluate in this study which are 

listed in Table 1. 

 

 

Fig. 1  Web accessibility evaluation process. 

 

 
2.2 Selection of the Web Accessibility Standard 

There are several different accessibility guidelines, 

standards and governmental laws such as WCAG 1.0,2.0 
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and 2.1, Section 508 (U.S. federal procurement standard), 

Stanca Act (Italian accessibility law), BITV (German 

government standards), JIS (Japanese Industry Standards)  

X 8341-3, and Irish National IT Accessibility Guidelines. 

The W3C Web Accessibility Initiative (WAI) Accessible 

Rich Internet Applications Suite (WAI-ARIA) defines a 

way to make the content of webpages and web 

applications with dynamic content and advanced user 

interface controls developed with Ajax, JavaScript and etc. 

accessible [2]. 

The European Commission has adopted the WCAG 2.0 

compliance level AA in 2010 [18] and all governmental 

websites in European Union (EU) have to be designed in 

compliancy with it. In this work W3C WCAG 2.0 and 

Level AA analysis level selected to evaluate the Ethiopia’s 

government websites.  

2.3 Selection of the Evaluation Tools 

The selection of automated testing tools differs from one 

to the other researcher that depends on personal interest 

and features of these tools.  Some of the WCAG 

guidelines can only be checked by human. Automated 

evaluation tools can help to identify potential issues but 

can’t check all accessibility aspects. There are different 

automatic web evaluation tools those have different 

functionality and features.  

The WAI gives a list of the web accessibility evaluation 

tools and advised about selection of them in their website 

[2]. Each organization, web designer/developer/content 

author, project and team has differing needs for different 

features to take into account when selecting evaluation 

tool. There are several works that analyzes web 

accessibility evaluation tools [19, 20]. 

In this work a combination of tools that were used 

previously in several researches are selected to evaluate 

the web accessibility of Ethiopia government web sites 

homepages. These tools that named as TAW [21], 

Achecker [22], WAVE [23] and EIII Page Checker 

(Tingtun Checker) [24] are also evaluated by themself and 

in each other to check their home page accessibility. In 

this study websites evaluated with WCAG 2.0 and Level 

AA analysis level options of these tools.  

TAW is an online tool for the accessibility analysis of web 

sites based on the WCAG 2.0 with analysis level option A, 

AA and AAA. The TAW reports the accessibility issues in 

three categories:  

 

Table 1: Selected governmental websites 

No 
Name of the Organization 

Paper 
URL 

1 Accounting and Auditing aabe.gov.et 

Board of Ethiopia 

2 Addis Ababa City 

Government 

www.addisababa.gov.et 

3 Agricultural Trans. Agency www.ata.gov.et 

4 Armauer Hansen Research 

Institute (AHRI) 

ahri.gov.et 

5 Benishangul-Gumuz benishangulgumuz.gov.et 

6 Central Statistical Agency www.csa.gov.et 

7 Dire Dawa City Adm. dire-dawa.gov.et 

8 Ethiopia E-Service eservices.gov.et 

9 eVisa Portal www.evisa.gov.et 

10 Ethiopia’s Intellectual 

Property Office  

eipo.gov.et 

11 Ethiopia’s Investment 

Commission 

investethiopia.gov.et 

12 Ethiopia’s Public Health Inst.  ephi.gov.et 

13 Ethiopia’s Roads Authority www.era.gov.et 

14 Ethiopian Biodiversity Inst.  ebi.gov.et 

15 Ethiopian Food and Drug Ad.  fmhaca.gov.et 

16 Ethiopian Institute of 

Agricultural Research 

www.eiar.gov.et 

17 Ethiopian National Archives 

and Library Agency 

www.nala.gov.et 

18 Ethiopian Pharmaceuticals 

Supply Agency 

epsa.gov.et 

19 Federal Cooperative Agency fca.gov.et 

20 Industrial Parks Development 

Corporation 

ipdc.gov.et 

21 Ministry of Agriculture www.moa.gov.et 

22 Ministry of Finance www.mofed.gov.et 

23 Ministry of Health www.moh.gov.et 

24 Min. of Innovation and Tech.  www.mcit.gov.et 

25 Min. of Mines and Petroleum www.mom.gov.et 

26 Ministry of Peace www.mop.gov.et 

27 Ministry of Revenues mor.gov.et 

28 Ministry of Science and 

Higher Education 

moshe.gov.et 

29 Ministry of Transport www.motr.gov.et 

30 Ministry of Water, Irrigation 

and Electricity 

mowie.gov.et 

31 Ministry of Women, Children 

and Youth 

www.mowca.gov.et 

32 National Bank Of Ethiopia nbe.gov.et 

33 National Edu. Assessment 

and Examination Agency 

neaea.gov.et 

34 National Meteorology 

Agency  

www.ethiomet.gov.et 

35 Office of the Prime Minister pmo.gov.et 

36 Policy Studies Institute (PSI) https://www.psi.gov.et 

37 Water Resources 

Development Fund 

wrdf.gov.et 

38 e-government portal  www.ethiopia.gov.et 

• Problems 

• Warnings (a human review is necessary) 

• Not reviewed (a fully manual review need) 
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The results are given based on 4 principles of WCAG, 

Perceivable (P), Operable (O), Understandable (U) and 

Robust (R) and a detailed report that shows the problems 

based on WCAG guidelines.  

The accessibility of web pages based on different 

accessibility guidelines (WCAG 1.0 & 2.0, BITV 1.0, 

Section 508, and Stanca Act) also HTML and Cascading 

Style Sheets (CSS) errors can be check by AChecker. The 

tool also gives the option to choose results report format as 

“View by Guideline” and “View by Line Number”. In this 

work government web sites evaluated with WCAG 2.0 

Level AA, enabled HTML validator, enabled CSS 

validator, and the “Report Format” as “View by 

Guideline” option of this tool. The results are identified as:  

• Known problems 

• Likely problems (probable barriers identified, 

require a human decision) 

• Potential problems (cannot identify, require a 

human decision) 

• HTML (number of  errors identified) 

• CSS (number of  errors identified) 

European Internet Inclusion Initiative (EIII) Page Checker 

(Tingtun Checker) provides services to web pages and 

PDF documents for accessibility. The tool covers a part of 

WCAG 2.0 requirements tests. The grading chart of the 

EIII Page Checker is given in Figure 2.  

 

 

Fig. 2  Grading chart of the EIII Page Checker. 

WAVE evaluates the web sites accessibility automatically 

and offers graphic feedback of the web sites that were 

evaluated. This evaluation tool evaluates the following: 

• Errors 

• Alerts 

• Features 

• Structural elements 

• HTML5 and ARIA 

• Contrast errors 

3. Results 

In this section the results of the Ethiopia’s governmental 

websites that tested automatically with automatic 

evaluation tools were given. 

Figures 3, 4 and 5 show the numerical data obtained from 

the evaluation Ethiopia’s governmental websites with 

TAW.   

The testing results of the Ethiopia government web sites 

with AChecker are shown in Figures 6 and 7.  

The government web sites testing results of the Ethiopia 

with EIII Page Checker are shown are shown in Figure 8 

and 9.  

The government web sites testing results of the Ethiopia 

with WAVE are shown in Figures 10 and 11.  

Figure 12 shows the total problems based on the guideline 

numbers found by TAW, AChecker and  EIII Page 

Checker. The testing results of the evaluation tools with 

themselves and with each other are given in Table 2. 

 

 

Fig. 3  TAW test results in Problem category. 

 

Fig. 4  TAW test results in Warning category. 

 



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.6, June 2020 

 

 

148 

 

Fig. 5  TAW test results in Unverified category. 

 

Fig. 6  Known (K), Likely (L) and Potential (P) problems results of 

Achecker tests. 

 

Fig. 7  HTML and CSS error results of Achecker tests. 

 

Fig. 8  Number of (pass+fail) applied tests of EIII Page Checker. 

 

Fig. 9  Score results of EIII Page Checker tests. 

 

Fig. 10  Errors (E), Alerts (A) and Features (F) results of WAVE tests. 

 

Fig. 11  Structural Elements (S), HTML5 and ARIA (H), and Contrast 

Errors (C) results of WAVE tests. 

 

Fig. 12  Total problems based on the WCAG guideline numbers.
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Table 2: Comparison of evaluation tools 

  
TAW Achecker WAVE 

EIII Page 

Checker 

TAW 
Problem 

Warnings  

Not reviewed 

1 

42 

17 

16 

87 

13 

2 

40 

16 

11 

51 

16 

Achecker 

Known Problems 

 Likely Problems  

Potential Problems  

HTML Validation  

CSS Validation 

12 

2 

194 

0 

11 

0 

0 

211 

5 

1 

0 

0 

50 

0 

3 

2 

1 

95 

13 

3 

WAVE 

Errors 

Alerts  

Features  

Structural Elements  

HTML5 and ARIA  

Contrast Errors 

0 

18 

18 

23 

11 

26 

0 

12 

34 

12 

0 

0 

0 

1 

3 

2 

2 

1 

1 

4 

4 

10 

9 

2 

EIII Page 

Checker 

 

Fail Test 

Verify Test 

Pass Test 

Test Total 

Score (/100) 

3 

0 

279 

282 

96.43 

17 

0 

227 

244 

92.97 

0 

0 

31 

31 

100 

1 

0 

140 

141 

90.91 

TAW 
Problem 

Warnings  

Not reviewed 

1 

42 

17 

16 

87 

13 

2 

40 

16 

11 

51 

16 

 

4. Discussions  

None of the websites meet the minimum requirement of 

web accessibility conformance guidelines and no website 

was detected as error free according to the TAW results. 

On the other hand 3 websites have more than 100 errors. 

Only 5 websites out of 38 tested websites have less than 

10 errors.  Most common errors are lack of text content 

and compatibility, followed by navigable and labeling 

errors.  

Detailed problem results indicate that all of the websites 

meet some of the accessibility success criteria.  The 

government web sites that have the most problems are 

Ethiopian Pharmaceuticals Supply Agency with 146 

problems, followed by Accounting and Auditing Board of 

Ethiopia and Ethiopia’s eVisa Portal websites. The 

government websites that have fewer problems are 

Industrial Parks Development Corporation and Ethiopia’s 

Roads Authority with two problems followed by 

Ethiopia’s Intellectual Property Office website with 3 

problems.  11 websites have more than 1000 warnings.  

Ethiopian Food and Drug Administration website has the 

most warning followed by Ministry of Peace and Ministry 

of Water, Irrigation and Electricity websites. 

As the testing results indicated that generated from 

Achecker most of the websites has an accessibility 

problem. 7 websites has more than 100 known problems.  

National Bank of Ethiopia website has the most known 

errors with 335 followed by Ministry of Finance and 

Ethiopia’s Intellectual Property Office websites. Achecker 

results reveal that the most common errors are lack of text 

content and compatibility, followed by operable errors. 5 

web sites have less than 5 known errors.  AHRI web site 

has zero known error, followed by Ethiopia E-Service 

with one known error. All web sites have only few likely 

problems.    

The average EIII Page Checker score of the evaluated 

government web sites is 83.63 where the minimum score 

is 66.63 and the maximum score is 99.44. None of the 

evaluated website has passed from all the tests, only 

13.2% have failed the few tests, 54.6% have failed some 

of the tests and 28.9% of the websites has failed from most 

of the tests. Ethiopia E-Service webpage has the highest 

score, followed by Agricultural Transformation Agency 

and Policy Studies Institute web sites. The government 

website that has the lowest score is Ministry of Mines and 

Petroleum The web site of the Industrial Parks 

Development Corporation could not be analyzed with EIII 

Page Checker. 

According to the WAVE evaluation results of the 

Ethiopia’s government web sites, the AHRI website has 

the lowest error with only one error followed by 

Ethiopia’s eVisa Portal, Ethiopian Institute of Agricultural 

Research, National Meteorology Agency and e-



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.6, June 2020 

 

 

150 

 

government portal websites  with four errors. Government 

websites with the highest number of errors are Ethiopia’s 

Intellectual Property Office followed by Ministry of 

Innovation and Technology and Ministry of Peace.  

Ministry of Mines and Petroleum and Office of the Prime 

Minister web sites has only one contrast error. e-

Government portal has the worst contrast error result with 

282, followed by Ministry of Finance and Water 

Resources Development Fund websites which both of 

them have 107 contrast errors. Due to the complexity of 

determining errors by automated tools each tool found 

different number of errors on most of the web sites and 

even on their own web sites. Interestingly TAW and EII 

page checker found error on their own web sites.  This is 

in consistent with the TAW and Achecker detailed result 

that is while TAW revealing that the most common errors 

are lack of text content and compatibility, followed by 

navigable and labeling, Achecker results are lack of text 

content and compatibility and operable errors. Achecker 

found the most number of errors in criteria 1.4.3 and TAW 

found in 4.1.1. While Ackecker found errors in certain 

criteria1.4.4, 2.1.1, 2.1.2 2.2.1 and 2.4.6, TAW did not 

found any errors in these criteria. Likewise TAW found 

errors in criteria 4.1.2 that Achecker did not found any 

errors. 

5. Conclusion 

The governmental information and public services should 

be accessible by everyone including people with 

disabilities. In this work, the accessibility of the 

homepages of 38 Ethiopia government websites evaluated 

based on the WCAG 2.0 and AA analysis level using 

TAW, Achecker, WAVE and EIII Page Checker online 

automated testing tools. Each tool targets different 

audiences so each tool gave different results for the same 

webpage. This study aimed at creating awareness about 

the degree of accessibility of the Ethiopia government web 

sites based on the WCAG. The results showed that most of 

the tested web sites do not meet the requirements of the 

guidelines. The most common problems are contrast, non-

text content, compatible, resize text and link purpose. The 

accuracy of the automated tools also tested. Every tool 

found problems in other’s and/or their own home pages. 

For further accessibility evaluation manual test need. 
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