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ABSTRACT OF THE DISSERTATION  
 

Three Essays on Open Government Data and Data Analytics 

By Zamil S. Alzamil 

Dissertation Chairman: 

 Professor Miklos A. Vasarhelyi 

 

Over the past few years, we have seen a significant grown in interest for open data, 

specifically open government data (OGD). This led to the availability of a large number of 

public sectorsô datasets made available to the citizens or any other interested stakeholder. 

Thanks to the pressure being placed on all types of government organizations in order to 

release their raw data. The main motivations for publicizing access to raw materials and 

make it more transparent are that it can help provide higher returns from the public 

utilization of such data, can provide policymakers with supportive data that can assess the 

process of making better decisions, can generate wealth through the development and 

creation of new and innovative products and services or enhance the current ones, and can 

involve the citizens to monitor and analyze publicly available datasets to help them 

evaluate and assess the performance of their governments. This dissertation consists of 

three essays on open government data and data analytics. It explores and contributes to the 

literature in introducing a new model for effective and efficient open governments, 
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introduces application of visualizations and data analytics of governmental data and a text 

mining analysis for government-related financial data. 

The first essay considers the process and the use of open government data (OGD) 

initiatives by focusing on financial reporting with the use of procurement contracts. It 

pursues two main arguments regarding (i) the possibility of disseminating more financial 

data, especially procurement tenders, and how this could transform relationships between 

different levels of government and citizens; (ii) and discusses the level of data transparency 

based on the definition of the open data model; and more importantly, the study introduces 

a new model for effective and efficient open government data by adding new dimensions 

to the open data concept when utilized by governments.  

The second essay investigates the use of visualization and cluster analysis 

techniques in governmental, publicly available datasets. It examines the utilization of 

advanced data mining techniques such as hierarchical, k-means clustering and visualization 

in two case studies. In the first case study, we explore the literature for the use of emerging 

data mining techniques in auditing. Then we apply k-means and hierarchical clustering on 

U.S. states financial statements data. In particular, we demonstrate how cluster analysis 

could be applied as supportive tools for auditing governmental bodies. The second case 

study utilizes the Volcker Allianceôs Survey data results. The survey produces extensive 

information about how the different U.S. states score on an annual basis on budgeting using 

five measures. We apply cluster analysis and visualization on the budget data. On both case 

studies, we demonstrate how visualization and data analytics especially cluster analysis 
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could be used on governmental data and to help gain more insights about financial 

statements and budgeting. 

The third essay focuses on text mining analytics for government-related financial 

data. Specially, utilizing a text mining implementation of the Financial Industry Business 

Ontology (FIBO) to extract financial information from the social media platform Twitter 

regarding financial and budget information in the public sector, namely the two public-

private agencies of the Port Authority of New York and New Jersey (PANYNJ), and the 

New York Metropolitan Transportation Agency (MTA). This research initiative develops 

a methodology to classify tweets that are related to financial bonds. We apply a frame and 

slot approach from the artificial intelligence literature to operationalize the FIBO ontology 

in a public sector/municipalities business context. FIBO is part of the Enterprise Data 

Management Council (EDMC) and Object Management Group (OMG) family of 

specifications. FIBO provides standards for defining the facts, terms, and relationships 

associated with financial concepts. One contribution of this paper is that it is the first to 

recognize that the FIBO structure provides a grammar of financial concepts which can be 

used to classify social media. We show that this grammar can be used to mine semantic 

meaning from unstructured textual data. The Twitter stream is monitored and analyzed 

with frames derived from FIBO and using keywords. The ability of the FIBO frames to 

detect semantic meaning in tweets is compared with naïve keyword analysis and by 

determining the number of false positive classified from the Twitter stream. Using FIBO 

frames, constituent semantic structures can be uncovered to predict reactions to policies 
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and programs and perform other environmental scanning more quickly than by following 

the feeds manually. 
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CHAPTER 1: INTRODUCTION  

 

This dissertation incorporates three essays on open government data and data 

analytics. Among the five chapters of the thesis, chapter one introduces the motivation and 

main research issues. The three essays are included in chapters two, three and four 

respectively. The first essay investigates open government data (OGD) initiatives in 

different countries and introduces a new model for effective and efficient open 

governments. The second essay examines the use of visualization and cluster analysis 

techniques. It utilizes tools for visualizations, hierarchical and k-means clustering methods 

on governmental data in two case studies. The third essay focuses on text mining analytics 

for government-related financial data. Particularly, utilizing a text mining implementation 

of the Financial Industry Business Ontology (FIBO) to extract financial information from 

the social media platform Twitter regarding financial and budget information in the public 

sector, namely the two public-private agencies of the Port Authority of NY and NJ 

(PANYNJ), and the NY Metropolitan Transportation Agency (MTA). The last chapter 

concludes the dissertation by providing summaries of findings and future directions.  

Over the past few years, we have seen a significant grown in the interest of open 

data, specifically open government data (OGD). This led to the availabilit y of a large 

number of public sectorsô datasets made available to the citizens or any other interested 

stakeholder. Thanks to the pressure being placed on all types of government organizations 

in order to release their raw data (Janssen, Charalabidis, & Zuiderwijk, 2012). The main 

motivations for publicizing access to raw materials and make it more transparent are that 
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it can help provide higher returns from the public utilization of such data, can give 

policymakers supportive data that can assess the process of making better decisions, can 

generate wealth through the development and creation of new and innovative products and 

services or enhance the current ones, and can involve the citizens to monitor and analyze 

publicly available datasets to help them evaluate and assess the performance of their 

governments (Verhulst & Young, 2017; Janssen et al., 2012).  

Open data is often necessary for the public sector for many reasons such as public 

policy development and service delivery and many other things. In this thesis, we define 

open data as data that is publicly available, non-confidential and non-privacy restricted and 

is freely available, accessed, used, re-used and redistributed without any additional cost. It 

also refers to the openness and diffusion of data by the utilization of information and 

communication technologies (ICTs), which in returns enable more accessibility of data 

than before (Gonzalez-Zapata & Heeks, 2015; Janssen et al., 2012; Verhulst & Young, 

2017). 

To accelerate the dissemination and re-use of open data, many governments around 

the world have opened and published their data. The publication of government data, 

according to Bauer (2012), should comply with the open data definition and principles 

(Kucera & Chlapek, 2014). The importance of open data as significant added value for 

governments has gained momentum after President Obama promoted transparency as a key 

part of his campaign. President Barack Obama enacted the United States its first open data 

law in May 2009. The law requires all federal agencies to publish their data in a machine-
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readable format that anyone can access through USASpending.gov1. On January 21, 2009, 

President Obama signed a memorandum regarding transparency and open government data 

initiative which stated: ñMy Administration is committed to creating an unprecedented 

level of openness in Government. We will work together to ensure the public trust and 

establish a system of transparency, public participation, and collaboration. Openness will 

strengthen our democracy and promote efficiency and effectiveness in Government.ò (The 

White House, 2009).  

Following President Obama memorandum to make the government more 

transparent, Data.gov2 was then launched in May 2009. The President said: ñinformation 

maintained by the Federal Government is a national asset.ò (Obama White House, 2019). 

The Presidentôs main objective is to increase public participation in government and to 

improve their everyday lives. As of July 2017, there are approximately more than 200,000 

publicly available datasets at Data.gov (Data.gov, 2019). Another example of legislation 

for government information in the US is the executive order of May 13, 2013, for making 

openness and machine readability the new default for government data (The White House, 

2013), wherein section 1., General Principles stated: ñOpenness in government strengthens 

our democracy, promotes the delivery of efficient and effective services to the public, and 

contributes to economic growth. As one vital benefit of open government, making 

information resources easy to find, accessible, and usable can fuel entrepreneurship, 

innovation, and the scientific discovery that improves Americansô lives and contributes 

significantly to job creation.ò (The White House, 2013). In addition, the order also stated 

                                                 
1 USASpending.gov, (https://www.usaspending.gov) is the official source of spending data for the U.S. 

Government. It shows how the federal government spends the money every year.   
2 Data.gov (https://www.data.gov/) is a US government website aims to bring together datasets from hundreds 

of sources across the federal government and from 50 non-federal sources. 

https://www.usaspending.gov/#/
https://www.data.gov/
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that a decade ago, when the U.S. Government made both weather and Global Positioning 

System (GPS) data freely available and accessed, how the American entrepreneurs created 

products such as navigation systems, weather warning systems, location-based systems, 

and much more that improves the lives of milli ons of Americans and therefore leading to 

economic growth and job creation. 

The first essay considers the process and the use of open government data (OGD) 

initiatives by focusing on financial reporting with a comparison of procurement contracts 

between the Federal Republic of Brazil and Saudi Arabia. It pursues two main arguments 

regarding (i) the possibility of disseminating more financial data in Saudi Arabia, 

especially procurement tenders, and how this could transform relationships between 

different levels of government and citizens; (ii) and discusses and suggests new dimensions 

for the open data definition when coupled with government data to increase transparency 

in governments. In addition to data availability, openness, and access, which all define 

open data (Group, 2017), we have added two additional dimensions, which are data 

analytics, and applications within governments. 

The second essay examines the use of visualization and cluster analysis techniques 

using governmental, publicly available datasets. It investigates the use of advanced data 

mining techniques such as hierarchical and k-means clustering methodologies in two case 

studies. In the first case study, we explore the literature for the use of emerging data mining 

techniques in auditing. Then we apply k-means and hierarchical clustering techniques 

using U.S. states financial statements data. In particular, we demonstrate how cluster 

analysis can be applied as supportive tools for auditing. The second case study utilizes the 

Volcker Allianceôs Survey data results. The survey produced extensive information about 
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how the different U.S. states score on an annual basis on budgeting using five measures or 

variables. We apply cluster analysis and visualization on the budget information, and we 

demonstrate how visualization and data clustering can be used on governmental data and 

to help gain more insights about budgeting. 

To evaluate our results, we apply a clustering assessment methodology that uses 

bootstrap resampling which assesses how stable a given cluster is. This methodology is 

essential when using clustering algorithms such as k-means and hierarchical clustering, 

especially the latter, where most of the time you have to use an a priori method of choosing 

the optimal number of clusters. The technique was first introduced by Christian Hennig in 

2007 on his published paper, ñCluster-wise assessment of cluster stability,ò (Hennig, 2007; 

Hennig, 2018). Clustering algorithms mostly produce clusters that represent the actual 

structure and relationships in the data, and then few clusters are miscellaneous. One 

common way to check if a cluster represents true structure of the data is to see how each 

cluster holding up under apparent variations in the dataset.  

Looking at the clusterwise stability assessment results of the two clusters: k-means 

and hierarchical, we can notice that, overall, hierarchical clustering performs better than k-

means with higher mean values with less dissolved clusters. However, assessing clustering 

stability is not the only important validity criterion since some clustering methods could 

result in stable but not valid clusters (Hennig, 2007; Hennig, 2018).  

In the third essay, we use an ontology-based framework to classify social media 

data where we utilize a text mining implementation of the Financial Industry Business 

Ontology (FIBO) to extract financial information from Twitter platform regarding financial 

and budget information in the public sector, namely the two public-private agencies of the 
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Port Authority of NY and NJ (PANYNJ), and the NY Metropolitan Transportation Agency 

(MTA). We apply a frame and slot approach from the artificial intelligence literature to 

operationalize the FIBO ontology in a public sector/municipalities business context. FIBO 

is part of the Enterprise Data Management Council (EDMC) and Object Management 

Group (OMG) family of specifications. FIBO provides standards for defining the facts, 

terms, and relationships associated with financial concepts. One contribution of this paper 

is that it is the first to recognize that the FIBO structure provides a grammar of financial 

concepts. We show that this grammar can be used to mine semantic meaning from 

unstructured textual data. Twitter streams will be monitored and analyzed with frames 

derived from FIBO and keywords. The ability of the FIBO frames to detect semantic 

meaning in tweets is compared with naïve keyword analysis. Using FIBO frames, 

constituent semantic structures can be uncovered to predict reactions to policies and 

programs more quickly than by following the feeds manually.  

Recently, a lot of businesses and research communities have paid attention to the 

utilization of social media and big data. In this last study, we decide to choose the social 

media platform Twitter as our source of data because of the attention, userbase and most 

importantly, unlike Facebook data, Twitter data is considered open, therefore, researchers, 

governments, and business communities could access Twitter data using Twitter 

Application Programming Interface (API). Thus, offers them to access Twitter data on an 

unprecedented scale and to analyze such data for various problems in different domains 

(Chae, 2015). Twitter has gained a lot of attention in recent years, making it the largest 

microblogging application. It is estimated that Twitter, as of the fourth quarter of 2018, has 

an average of 321 million monthly active users with around 500 million tweets sent per 
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day. Twitter has become an effective and efficient way to communicate news, express 

opinions and ideas (OôRegan, 2018; Statista, 2019; Yaqub, 2018; Omnicore, 2019). 
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CHAPTER 2: A NEW MODEL FOR EFFECTIVE AND 

EFFICIENT OPEN GOVERNMENT DATA  

 

ABSTRACT: Open Government Data (OGD) is attracting stakeholders from 

different backgrounds. The call for OGD has been especially pronounced in the last six or 

seven years. Open government data demand accelerated after the launch of the United 

States open government data initiative portal in 2009, followed by the United Kingdom in 

2010. Before that, the availability and accessibility of government data were limited to 

certain executives and few government employees, whereas for others, it was either 

partially available or completely unavailable. Publishing government data, thereby making 

it available to the public, could be useful in many ways such as increasing transparency 

and accountability in governments, increasing overall efficiency and performance, 

encouraging publicsô engagement, and achieving trust and reputation. As an example of 

the role that OGD may provide, this paper compares the different financial reporting and 

auditing systems in the public sector between Brazil and Saudi Arabia. Also, the paper 

examines open government data initiatives among different countries with the focus of the 

Republic of Brazil and the Kingdom of Saudi Arabiaôs open data portals. Moreover, it 

assesses the level of data transparency based on the definition of the open data model, and 

more importantly, the paper suggests new dimensions to the open data concept when 

utilized by governments. In addition, it argues that the open government data in Saudi 

Arabia, which is an emerging initiative in a country that has centralized power, could be 

improved dramatically. We demonstrate that by using a sample of procurement contracts 
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data taken from the Council of Saudi Chambers website, which is publicly available and 

shows the potential of monitoring or auditing public spending. 

Keywords: financial reporting; auditing; open government data; data transparency; OGD. 

 

2.1 INTRODUCTION AND BACKGR OUND 

ince the time when the United States established the law of Freedom of Information 

Act (FOIA) in 1967, which provides the public the right to request access to any 

federal agency records, the interest in open government data (OGD) has increased 

significantly. Specifically, this interest evolved after the Obama administration decided to 

open federal government data and make it publicly available after the launch of data.gov 

(Gonzalez-Zapata & Heeks, 2015). President Obama promised during his campaign ñto 

create a transparent and connected democracyò; which he then followed by signing one 

of his first orders in office: ñto create an unprecedented level of openness in Governmentò 

(Coglianese, 2009). In 2010, after the 2009 President Obamaôs decision to open 

government data to the public, the United Kingdom had followed the U.S. to open its 

government data and to make it available to the public. After that, many governments 

around the world, and global organizations such as the United Nations and the World Bank 

have followed the U.S. and the U.K. initiatives. Achieving transparency as a goal for open 

government data (OGD) can be very challenging. Transparency can play a primary role in 

governmentsô decision making. By making government data available to the public, 

citizens, professionals, and other interested groups can access the data to help monitor 

S 
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public spending and increase overall participation. Thus, enabling government officials to 

make better decisions (Coglianese, 2009). 

 In addition to better decision making, transparency can help avoid or minimize the 

abuse of government resources. When government officials know that their work is being 

monitored, they will be less likely to commit mistakes. However, too much transparency 

in some places may not be beneficial, as it may inhibit decision making of some officials. 

So, ideally, there should be a balance, where transparency to a certain level will help both 

officials and outsiders. Governments should also have a limit, where some confidential 

information should not be compromised and shared. Even FOIA itself prevents the 

disclosure of trade secrets, national security, and personal information (Coglianese, 2009). 

Yu and Robinson (2011) identify and discuss three foundations of OGD which are: 

government data, open government, and open data as shown in Figure 1 below (Gonzalez-

Zapata & Heeks, 2015). Government data, on the one hand, means all government-related 

data that is available and easily accessed. On the other hand, open government refers to 

allowing access for previously disclosed government information. Finally, the concept of 

open data refers to the openness and diffusion of any data by the utilization of information 

and communication technologies (ICTs), which in turn enables more accessibility of data 

than before (Gonzalez-Zapata & Heeks, 2015). 
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Figure 1: Open Government Data Foundations (Yu & Robinson, 2012) 

 

The flexibility of information and communication technologies (ICTs) in e-

government can play a crucial role in increasing openness and transparency in governments 

and in limit ing or eliminating misuse of resources. A study conducted by Anderson (2009), 

has shown that only implementing e-government initiatives will reduce misuse of resources 

significantly due to the fact that e-government increases accountability and transparency, 

and limits contact between officials and the public. Transparency of government 

information is considered, nowadays, as one of the main building blocks in a modern 

democracy (Morrison, 2014). It is also regarded as boosting the general publicôs trust in 

different government agencies, reducing misuse of resources, helping and improving 
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decision making, and promoting accuracy of government information. Consequently, 

disseminating transparent information to citizens, or any other interested stakeholder, can 

play a significant role in fighting and eliminating misuse of government resources (Bertot, 

Jaeger, Grimes, 2010). 

This paper considers the process and the use of open government data (OGD) 

initiatives by focusing on financial reporting with a comparison of procurement contracts 

of the Federal Republic of Brazil and Saudi Arabia. It pursues two main arguments 

regarding (i) the possibility of disseminating more financial data in Saudi Arabia, 

especially procurement tenders, and how this could transform relationships between 

different levels of government and citizens; (ii) and also discusses and suggests new 

dimensions to the open data definition when coupled with government data to increase 

transparency in governments. In addition to data availability, openness, and access, which 

all define open data (Group, 2017), we have added two additional dimensions, which are 

data analytics, and applications within governments. Data analytics can facilitate citizenôs 

use and analysis of data, and the applications can allow citizens and any other interested 

stakeholder to reach out and report any problems or concerns to the government. 

Our main objective for choosing the case of the Republic of Brazilôs open 

government data initiatives and compare it to the Kingdom of Saudi Arabiaôs OGD is 

because Brazil is a founding member and part of the Open Government Partnership 

(OGP),1 (dos Santos Brito, da Silva Costa, Garcia, & de Lemos Meira, 2014). Both 

countries have developing economies and are G20 members. Furthermore, Brazilian OGD 

                                                 
1 The Open Government Partnership (OGP) is a multilateral initiative that aims to bring together governments 

to create action plans to promote openness, empower citizens, adopt new technologies and fight misuse of 

government power (https://www.opengovpartnership.org/). 

https://www.opengovpartnership.org/
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initiatives are considered advanced, and thus, comparing them to Saudi Arabiaôs open 

government data initiatives would be of great interest. 

The rest of the paper is organized as follows. First, we give an overview of the public sector 

financial reporting and auditing in Brazil and compare it to Saudi Arabia. Then, we 

highlight open government data (OGD) initiatives in some countries. After which we 

discuss the level of data transparency of government procurement contracts (GPC) between 

the Republic of Brazil and the Kingdom of Saudi Arabia and more importantly we 

introduce a new model for effective and efficient open government data. Finally, we 

conclude our work and provide some directions for future research. 

 

2.2 PUBLIC  SECTOR FINANCIAL REPORTING  AND 

AUDITING: A COMPA RISON BETWEEN BRAZIL 

AND SAUDI ARABIA  

FEDERATIVE REPUBLIC OF BR AZIL  

The Federative Republic of Brazil is comprised of 26 states plus the Federal District 

(the capital), Brasilia. The federal government has three independent branches (the division 

of powers) which are the following (Cardoso, 2017): 

¶ Executive: the executive power is headed by the president and advised by Ministers. 

Where the president is both the head of government and the head of state. 

¶ Legislative: formed by the Federal Senate and the House of Representatives. 
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¶ Judicial: judicial power is exercised by the Supreme Federal Court, the Superior 

Court of Justice, the regional federal courts and the National Justice Council. 

The public sector financial reporting in Brazil uses the Treasuryôs Public Sector 

Accounting Standards (MCASP), which is converging towards the International Public 

Sector Accounting Standards (IPSAS). The convergence process started in 2008 (de 

Aquino & Batley, 2015). The Brazilian government financial reports are publicly available 

at: 

-  http://www.stn.gov.br/; 

-  http://www.cgu.gov.br/.  

Auditing for the public sector in Brazil is performed by The Tribunal de Contas da 

União (TCU), or the Supreme Court of Accounts, which is the official Brazilian federal 

accountability office. TCU is an arm of the legislative power of the Brazilian government 

and is mainly responsible for the monitoring of all federal public spending. TCU has highly 

qualified employees to investigate and prevent any type of possible misuse of funds (Taylor 

& Buranelli, 2007). Auditing reports are publicly available at: (www.tcu.gov.br/). 

The division of powers at the states level are the following (de Aquino & Batley, 2015): 

¶ Executive: the governor of each state heads the executive power. 

¶ Legislative: consists of state deputies. 

¶ Judiciary: is made up of a Court of Justice and the Judges of law. 

Financial reports for each state are publicly available at (http://www.stn.gov.br/), 

at each stateôs webpage. Also, the data is comparable; every state applies the same chart of 

http://www.stn.gov.br/
http://www.cgu.gov.br/
http://www.tcu.gov.br/
http://www.stn.gov.br/
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accounts. On the other hand, auditing is performed by Statesô Courts of Accounts (TCE) 

and each state has a TCE. Figure 2 below shows the different states in Brazil. 

 

Figure 2: States of Brazil 

 

 

Finally, Brazil contains 5,570 municipalities. Each municipality has its own 

constitutional power and legislation. However, unlike the federal government and the 

states, Brazilian municipalities do not have judicial power (de Aquino & Batley, 2015). 

Municipalities financial reporting is in accordance to the Treasuryôs Public Sector 

Accounting Standards (MCASP), which is under the convergence towards the International 

Public Sector Accounting Standards (IPSAS), the same applied by the Federal government 

and states. Financial reports are publicly available at (http://www.stn.gov.br/). Data is 

comparable; every municipality applies the same chart of accounts applied by the states. In 
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terms of auditing, it is performed by the Statesô Courts of Accounts (TCE), but only two 

municipalities, Rio de Janeiro and Sao Paulo, have a Municipal Court of Accounts (TCM) 

(de Aquino & Batley, 2015). 

THE KINGDOM OF SAUDI ARABIA  

The Kingdom of Saudi Arabia has a monarchy system where the King combines 

executive, legislative, and judicial power. The basis of the countryôs legislation is formed 

from royal decrees. The king is a prime minister and is a head of a council of ministers and 

consultative assembly. The primary source of law is the Sharia law, which is derived from 

the Qurôan and Sunnah, the Prophetôs traditions, Esmaeili (2009). The judges apply their 

personal interpretations or views of the Sharia to all civil and criminal cases. Royal decrees 

on the other hand supplement Sharia in other areas such as commercial, corporate, and 

labor law.   

The administrative divisions in the Kingdom of Saudi Arabia divided into 13 

regions including the capital, Riyadh. Those regions are further divided into 118 

governorates. Each governorate has its own municipality headed by mayors. The 

governorates in Saudi Arabia are further sub-divided into sub-governorates. 
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Figure 3: Regions of Saudi Arabia (source: www.freeworldmaps.net)  

 

The public sector financial reporting in Saudi Arabia is under the control of the 

Ministry of Finance and supervised by the General Auditing Bureau and follows the 

International Public Sector Accounting Standards (IPSAS). This process began when the 

Ministry of Finance in the Kingdom of Saudi Arabia and the Saudi Audit Bureau initiated 

a study in 2008 to evaluate and analyze the governmentôs financial reporting and began 

adopting the IPSAS (Dartdeloittecom, 2017). Saudiôs government financial reports are 

publicly available at: 

- The Open Data Portal in Saudi Arabia, (http://www.data.gov.sa/). 

- The Ministry of Finance, (http://www.mof.gov.sa/). 

- The Council of Saudi Chambers, (http://www.csc.org.sa/). 

However, the data is not comprehensive and, in some cases, not complete and up 

to date. For instance, the Council of Saudi Chambers website (http://www.csc.org.sa/), is 

http://www.freeworldmaps.net/
http://www.data.gov.sa/
http://www.mof.gov.sa/
http://www.csc.org.sa/
http://www.csc.org.sa/


18 

 

 

a government site that publishes governmentsô procurement data, and most of the contracts 

published are missing dates, contract numbers, and details of contracts. 

Auditing for the public sector in Saudi Arabia is maintained by Saudi Arabiaôs 

General Auditing Bureau (GAB). GAB is a professional, independent and credible auditing 

institution that enhances the efficiency of auditees, transparency, governance, and 

accountability (Saudi General Auditing Bureau, 2017). On March 18, 2011, the King 

ordered the establishment of the National Anti-Corruption Commission, Nazaha. It acts as 

a supportive branch to the Saudi General Auditing Bureau. The Commissionôs tasks 

include the monitoring of the implementation of orders and instructions of the public 

affairs. It also includes the monitoring of any misuse of resources by any governmentôs 

official. All government agencies should in terms report all  its approved projects, contracts, 

and operations to Nazaha official portal at the following: (https://www.nazaha.gov.sa/). 

 

2.3 OVERVIEW OF  OPEN GOVERNMENT DATA  

INIT IATIVES  

First, what does Open Data mean? Open Data as defined by the Open Definition, 

(Group, 2017): ñOpen Data is data that can be freely used, re-used and redistributed by 

anyone ï subject only, at most, to the requirement to attribute and share alike.ò To 

summarize, here are the main points: 

¶ Availability and Access: means that the data must be available at no more than its 

reproduction cost, preferably available over the internet. It should also be available 

in a machine-readable format. 

https://www.nazaha.gov.sa/
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¶ Re-use and Redistribution: the data must be presented in terms and conditions that 

permit the re-use and redistribution of datasets. 

¶ Universal Participation: means that there must be no discrimination on who uses or 

redistributes the data. 

  According to Maude (2012), Open Government Data (OGD) is defined as ñPublic 

Sector Information that has been made available to the public as Open Data.ò. It also 

denotes all governmental information available online (Matheus, Ribeiro, & Vaz, 2012). 

Governments around the globe are now releasing a massive amount of governmental data 

every day. Through all government levels, millions of records are collected and stored. 

Government data domain ranges from national statistics, weather forecast, water quality, 

procurement contracts, national maps, public sector budgeting, and performance, to all 

other kinds of data such as policies and inspections (AlRushaid & Saudagar, 2016). This 

published data could be analyzed by third parties enabling them to create innovative 

products and services. Open data should result in an open government where the 

government should act as an open system and interacts with its surrounding environment. 

As a result, the data should not only be published to the public, but also the government 

should encourage third parties for providing feedback to improve government efficiency if 

necessary (Janssen et al., 2012). 

In 2009, the U.S. began publishing all government data to the public except 

personal information and national security data (Dai & Li, 2016). This initiative started 

when President Barack Obama, on his first full day in office as a president, in January 

2009, signed a Memorandum on transparency and open government data. He announced 

that the new administration would start a new open government data strategy. In a note for 
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the head of Executive Departments and Agencies, stated, ñé We will work together to 

ensure the public trust and establish a system of transparency, public participation, and 

collaboration. Openness will strengthen our democracy and promote efficiency and 

effectiveness in Government.ò (Huijboom & Van den Broek, 2011). On December 8, 2009, 

The White House issued an open government directive asking all federal agencies for 

immediate steps to achieve a high-level of transparency, participation, and collaboration 

(White House, 2017). The government open data webpage (data.gov) is the main site that 

publishes government data. 

Various countries around the world have been inspired by President Obamaôs 

initiative for open government data. In December 2009, the United Kingdomôs followed 

the U.S. initiative encouraging different governmentsô agencies to publish their data for the 

public. David Cameron, the former U.K. prime minister, in a podcast in 2010 stated that 

ñextend transparency as far and as wide as possible. By bringing information out into the 

open, youôll be able to hold government and public services to account.ò, (Kozlowski, 

2016). Also, he stated regarding the importance of open data that ñIf thereôs one thing Iôve 

noticed since doing this job, itôs how all the information about government - the money it 

spends, where it spends it, the results it achieves - how so much of it is locked away in a 

vault marked sort of private for the eyes of ministers and officials only.ò, he continued ñI 

think this is ridiculous. Itôs your money, your government, you should know whatôs going 

on.ò (Cameron, 2010; Kozlowski, 2016). Additionally, the Australian government, in May 

2010, declared an open government initiative. In July 2010, Denmark and Spain 

governments also started open government data initiatives and many more (Huijboom & 

Van den Broek, 2011). 
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In December 2010, the federal government of Brazil launched its first site to 

provide public data or OGD. The public portal can be found at (https://dados.gov.br/). The 

OGD project was founded by an Information Organizing Committee from the presidency 

which consists of the following government branches: The Office of Deputy Information 

for Decision Support, Presidentôs Chief of Staff, Department of Logistics and Information 

Technology, Institutional Relations Secretariat (SRI-PR), and two other IT companies that 

are owned by the federal government (Matheus et al., 2012). The data, at first, came from 

ministries, federal government agencies, and other public organizations. Following that, 

the federal government has initiated a project to create the Open Data National 

Infrastructure (ODNI). The aim of this project is to facilitate interoperability and 

standardization of all information resources (Matheus et al., 2012).   

In Saudi Arabia, the government has invested heavily in its information and 

communication technology (ICT) infrastructures. In 2005, Yesser, an off icial e-

government program was launched. The primary goal of the program is to encourage all 

government transactions to shift into digital programs. Following the implementation of e-

government, specifically, in 2011, the Kingdom of Saudi Arabia launched its own open 

government data initiatives. Saudiôs open government data initiatives aim at delivering the 

data through a national portal at (http://www.data.gov.sa/) as well as through the Ministry 

of Economy website. The governmentôs main goal of making the data available was to 

increase transparency, promote citizensô participation, and encourages innovation of 

governments (AlRushaid & Saudagar, 2016). However, the adoption and implementation 

of open government data initiatives among different ministries have faced many 

challenges. Therefore, the level of data openness is not as high as other countries such as 

https://dados.gov.br/
http://www.data.gov.sa/
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the U.S., U.K. or Brazil. For instance, Table 1 below (Knowledge, 2017) shows the level 

of data transparency of procurement tenders presented at the Global Open Data Index 

(Knowledge, 2017) which measures data openness around the world. The green color on 

the breakdown column denotes ñYesò, the red color denotes ñNoò, and the blue color 

denotes ñUnsureò: 

 

Place Score Breakdown* Year Location (URL) 

United 

States 

100% 

 
2015 https://catalog.data.gov 

Australia 100% 

 
2015 http://data.gov.au 

United 

Kingdom 

90% 

 
2015 https://www.gov.uk/contr

acts-finder 

Spain 90% 

 
2015 https://contrataciondelest

ado.es 

Brazil 80% 

 
2015 http://dados.gov.br 

Denmark 45% 

 
2015 http://envs.au.dk 

Saudi 

Arabia 

35% 

 
2015 http://www.csc.org.sa 

*Breakdown (Data-Availability).

 

Table 1: Procurement Tenders Evaluation (Knowledge, 2017) 

  

As denoted from the table above, Saudi Arabia has the lowest score in its published 

procurement contracts among the other countries after Denmark. Brazil has a high score of 

80% of data completeness and availability.  

 

http://data.gov.au/
http://dados.gov.br/
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2.4 DISCUSSION 

In this paper, we assess open government data (OGD) initiatives using 

governmentsô procurement contract data in Saudi Arabia and compare it with the Brazilian 

procurement contracts. The main objectives of comparing Saudi Arabiaôs tenders with 

Brazilian tenders are because Brazil is a founding member and part of the Open 

Government Partnership (OGP), the Brazilian open government data initiatives are 

considered more advanced compared to the Saudiôs OGD. In addition, both countries have 

developing economies and are G20 members. Before we discuss the available procurement 

contracts, first, we will give examples of the kind of datasets that are publicly available in 

both Saudi Arabia and Brazil and its sources. 

First, the Saudi Arabian government, as mentioned before, composed of ministries 

and those ministries are varied in terms of the data that they expose online. For instance, 

the Ministry of Finance is considered one of the main sources for open datasets. The data 

could be found on the official website of the ministry at: (https://www.mof.gov.sa/). The 

following table shows the datasets that are publicly available: 

Category No. of 

datasets 

Description Date 

Published 

File 

Format 

Up to 

date 

Statistical Data 1 e-services user 

satisfactions 

1438 AH 

(2017) 

Pdf, 

excel, 

word 

yes 

All Cities Cost 

of Living 

Index 

2 Public Investment Fund, 

All Cities Cost of Living 

Index 

1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

Balance of 

payments 

estimates 

1 Balance of payments 1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

Budget 4 Actual Revenues & 

Expenditures, budget 

1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

https://www.mof.gov.sa/
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Merchandise 

Trade 

4 Kingdomôs imports, 

export, import by items, 

export by major items 

1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

National 

Accounts 

2 Constant and current price 

GDP by economic 

activity and sector 

1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

Public Credit 

Institutions 

and Programs 

5 Domestic Loans Program, 

industrial and agricultural 

and real estate dev. Fund, 

credit and savings banks 

1435 AH 

(2014) 

Xml, pdf, 

excel 

No 

Key 

Performance 

Indicators of 

Saudi 

Economy 

14 See: 

https://www.mof.gov.sa/ 

1438 AH 

(2017) 

excel Partially 

(some 

datasets 

are up to 

date) 

 

Table 2: Datasets at the Saudi Arabiaôs Ministry of Finance (Source: 

https://www.mof.gov.sa/) 

 

 Other than the above datasets, there is only information about the Ministry of 

Financeôs contracts without any explanations of the values of those contracts. 

Also, the Ministry of Higher Education publishes only statistical data on its open 

data portal, which is available at: 

(https://www.moe.gov.sa/en/opendata/Pages/OpenDatasets.aspx/). The data published is 

in eXceL Spreadsheet (XLS), Portable Document Format (PDF) and text file formats. They 

have stated that their open data policies will encourage the participation of the public and 

increase transparency. Moreover, the Ministry of Foreign Affairs, the Ministry of Labor 

and Social Development, the Ministry of Health, and the Ministry of Commerce and 

Investment also claiming to have open data policies; however, only statistical data is 

available at their open data portals. For instance, the Ministry of Foreign Affairs publishes 

data related to visa statistics, flight clearance system statistics and Saudi affairs system 

https://www.mof.gov.sa/
https://www.mof.gov.sa/
https://www.moe.gov.sa/en/opendata/Pages/OpenDatasets.aspx
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statistics. The data is published in Word documents and are not up to date. Additionally, 

the Ministry of Interior and the Ministry of Haj and Umrah does not hold any open data 

initiatives on their web portals. 

Second, in Brazil, Dados2, the official Brazilian open data portal is organized to 

simplif y the use and search for any dataset. The portal aims to centralize the search and 

access to public data and to make all governmental data available for citizens. For instance, 

data on transportation systems, supplementary health, education indicators, public safety, 

electoral processes, government expenditure, are some but not all examples of the datasets 

available (Dados.gov.br. n.d., 2017). In all, the portal contains around 3,190 datasets. 

The portal categorizes the data by different categories. For instance, it categorizes 

the data based on organizations, such as the Central Bank of Brazil, Brazilian Institute of 

Geography and Statistics, State of Alagoas, Ministry of Health, Ministry of Finance, 

National Telecommunication Agency, Ministry of Tourism. It also categorizes the data 

based on different groups, such as government and policies, health, education, public 

equipment and supplies, work, defense and security, industry, census, housing, sanitation 

and urban planning, science, information, and communication, etc. The datasets also 

grouped by hash-tags. Also, the datasets are available in a wide range of formats such as 

Comma-Separated Values (CSV), HyperText Markup Language (HTML), JavaScript 

Object Notation (JSON), Web Services Description Language (WSDL) and many more. 

Finally, the datasets are also grouped based on their download license, whether it is for 

open database license (OBDL), creative common attribution share license, or creative 

                                                 
2 Dados: Brazilian Open Data Portal (http://dados.gov.br/). 

http://dados.gov.br/
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common non-commercial. There also exists training for cataloging data that aims to 

provide the public with the knowledge and skill sets necessary to help promote open data 

initiatives at different public organizations. 

 

2.5 DATA TRANSPAREN CY ASSESSMENT: A NEW 

MODEL FOR E FFECTIVE A ND EFFICIENT O PEN 

GOVERNMENT DATA (OGD ) 

In the following section, we will discuss the level of data transparency of 

government procurement contracts (GPC) between the Republic of Brazil and the Kingdom 

of Saudi Arabia based on a 4-condition model. This model will assess government data 

transparency based on the following four conditions: data availability, data openness, data 

analytics, and different applications within government portals. Looking at the open data 

definition by (Group, 2017), there are three important characteristics that define open data. 

They are availability and access, re-use and redistribution, and universal participation. 

These three characteristics are equivalent to our first 2-points of the 4-condition model 

which are data availability and openness. However, we believe that when open data is 

coupled with government, two more characteristics or dimensions should be added to the 

open data definition. Those are data analytics and applications. The 4-condition model, 

presented in Figure 4 below, for assessing data transparency in open government data 

environment is consisting of the following attributes: 

I. Data Availability of Governmentôs Procurement Contracts. 

II.  Data Openness: once the data is available, into what extent the data is open. 
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III.  Data Analytics: if the data is available and open to an extent, is it analyzable. 

IV.  Applications within Government Websites. 

 

Figure 4: Proposed Model for Effective and Efficient Open Governments Data 

(OGD) 

 

2.5.1 DATA AVAILABILITY  

In Saudi Arabia, the governmentôs procurement contracts are limited in availability 

to the public. There is no central place for government procurement contracts. Some 

contracts could be found at the Council of Saudi Chambers website at 

(http://www.csc.org.sa/), with few others at the Ministry of Finance portal at: 

http://www.csc.org.sa/


28 

 

 

(https://www.mof.gov.sa/). Even though there is an electronic government procurement 

system, it is only for bidding; and the information about the contracts is only available for 

the private sector, i.e., in order to access it, one needs to be registered as part of an 

organization. The electronic government procurement system could be found at Etimad 

(http://www.saudiegp.sa/). This portal claims to support the principle of transparency 

among the different government agencies; but in fact, the system is designed to standardize 

the processes and procedures for the suppliers to apply for government procurements. Most 

of the government related procurement contracts are presented at the Council of Saudi 

Chambers website and it can be found at: (http://www.csc.org.sa/). The site has 

procurement contracts published in Hypertext Markup Language (HTML). In addition, the 

published contracts are abstracts and not comprehensive. For instance, the all-time total 

number of government procurement contracts presented are around 12,534. Those are 

broken down into around 627 pages, and in each page, there are around 20 procurement 

contracts. 

Whereas in Brazil, they have published a centralized federal e-procurement 

information system called ñSIASGò which stands for the Open Data of the Integrated 

System of Administration and General Services. They have also provided Application 

Programming Interfaces (APIs) to facilitate the access and download of federal 

procurement contracts by citizens (Dai & Li, 2016). The data could be found at the 

Brazilian open data portal at (http://www.dados.gov.br/). There is a total of 470,683 

published procurement contracts. 

 

https://www.mof.gov.sa/
http://www.saudiegp.sa/
http://www.csc.org.sa/
http://www.dados.gov.br/
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2.5.2 DATA OPENNESS 

Data openness means that once the data is available, to what extent or to what 

degree the data is open? In this section, we will demonstrate the level of openness of the 

data by demonstrating a sample of procurement contracts for comparison purposes between 

Brazil and Saudi Arabia. In Saudi Arabia, the following is an HTML sample of one contract 

(written in Arabic):  

 

 

Table 3: A procurement Contract from the Council of Saudi Chambers, Written in 

Arabic language (source: http://www.csc.org.sa/Arabic/) 

 

The following table is a translation of the above contract (Table 4): 

 

Table 4: A Procurement Contract Taken from the Council of Saudi Chambers 

Website  
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As one can see from the table above, the contract number, class and signature date 

are unknown. The contract also missing the effective start and end dates of the project. 

However, in Brazil, among the 470,683 published procurement contracts, there are 

35,516 contracts that are missing supplier information. And 16,167 contracts that are 

missing information about bidding mode; moreover, the dates are not represented in about 

1,000 contracts (Dai & Li, 2016). The following table shows an example of how 

procurements are presented in Brazil. It is easily accessible and there are tools for filtering 

the contracts: 

 

 

Table 5: Source (http://dados.gov.br/dataset/) 

 

http://dados.gov.br/dataset/
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2.5.3 DATA ANALYTICS  

Here, we ask the following questions: if the data is available and open to an extent, 

is it analyzable? Are there any applications or tools that facilitate the analysis of the data? 

Are there tutorials (manuals) explaining the different datasets and how to use them? To 

answer these questions, we pull a sample of procurement contracts data and examine if it 

is analyzable. 

Using Saudi Arabiaôs open procurement contracts, the contracts are neither 

analyzable nor prepared in a ready-to-use format. It is just plain HTML thrown on hundreds 

of pages. Next, we are going to reorganize, clean, and extract information for 

demonstration purposes to show the potential of having the data in machine-readable 

formats. The following is a sample of procurement contracts data collected from the 

Council of Saudi Chambers website and put together in a machine-readable format: 

 

Table 6: Saudi Procurement Contracts Sample 

 

Putting the data in such representation will help the public with varying skills to 

use the data for information extraction. Thus, enabling the public to monitor government 
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spending. For instance, we can use the above data sample to perform data visualization. 

For instance, to create graphs to examine some key data patterns and metrics as follow: 

 

Figure 5: Total Contract Values by Government Agency 

 

From the above figure, one can clearly see that the ministry of water and electricity 

takes the highest portion of total contract values. The values are in millions of Saudi Riyals 

(SAR).  

Looking at Figure 6 below, one may see a clear downward trend going between the 

value of the contract and the number of days; however, there are some outliers that could 

draw some attention and require further analysis; for instance, notice the 38,208,105 

million SAR that has a project length of 266 days, which is considered a short project 

length that is costly compared to other instances. 
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Figure 6: Total Contract Values and Duration of Contracts by Number of Days 

 

Clearly, the Saudi open procurement contracts data as part of the open government 

data initiatives does not provide any graphical tools, or manuals, or rich and different 

format of datasets that could facilitate the data analytics attribute. The previous discussion 

is just for illustration purposes of the potential of presenting the data in a machine-readable 

format; we have extracted, cleaned, and put in the procurement contracts in a machine-

readable format and show the usefulness of such processes. 

In Brazil, the open data website (http://www.dados.gov.br/) provides some ready-

to-use visualization analysis tools and applications that could help the citizens or any other 

interested stakeholder to use and analyze the available data. For instance, Figure 7 below 

shows procurement contracts presented in an easy to interpret point-graph with selected 

features from the right side, this means that you could choose the features that you want to 

visualize in an interactive web-based graph. In addition, the data is presented in machine-
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readable and ready-to-use rich formats, thus, making it easily analyzable by anyone. Also, 

each dataset is supported by a description and a series of additional metadata. The datasets 

also organized such that the data from the same resource or have common metadata, are 

grouped together to help facilitate searching and understanding of their content. 

 

 

Figure 7: An Ill ustration of One of The Graphical Tools Available Within the 

Brazilian OGD Website (source: http://dados.gov.br/dataset/) 

 

2.5.4 APPLICATIONS WITHIN GOVERNMENT 

WEBSITES 

On this final attribute of our 4-condition model for a transparent, open government 

data, we ask the following questions: Are there applications or unique places within the 

different open government data portals that allow the citizens to report any problem? Is 

there a gap between data analytics (third attribute in our model) and applications? 
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Government 2.0 as defined by Gartner Research (DiMaio, 2009) stated: ñthe use of 

Web 2.0 technologies, both internally and externally, to increase collaboration and 

transparency and potentially transform the way government agencies relate to citizens and 

operate.ò In Saudi Arabia, there is no evidence of any applications within the different 

government portals that could be used or facilitate data reporting except the traditional 

ñContact Usò links. However, there has been an increase in the use of emerging 

technologies during the past three to four years, especially of social media platforms such 

as Twitter. Citizens are attempting to use the Twitter platform to interact with different 

levels of government officials and to report any issues or suggestions as their major 

communication channel. 

Even in Brazil, there is no existence of any type for applications or centralized place 

by the government that would help the public to report any issues, concerns, or suggestions. 

However, there is a system to request new datasets called the Electronic Citizen 

Information Service (e-SIC), but it has nothing to do with reporting.  

Clearly, there is a big gap between data analytics and applications for reporting and 

interacting with public officials. We believe that open government data is not fully open or 

transparent unless there exist some applications that could help centralize the reporting 

process by citizens. Therefore, once a centralized place is put in place and accessed by 

anyone, actionable results have greater potential to occur for better and more transparent 

governments. 

 

2.6 CONCLUSIONS AND FUTURE RESEARCH 










































































































































































































