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ABSTRACT 
This study explores whether the affordability and penetration of Information 

and Communication Technology (ICT) for women lead to women‟s empowerment in 

low- middle income countries, specifically Pakistan. The study also examines the way 

ICT impacts women‟s empowerment and can increase the process of attaining 

Sustainable Development Goals (SDGs). This study explores the opportunities ICT 

offers to enhance women‟s empowerment further and lists the barriers faced in this 

regard. The bibliometric and scientometric analysis based on the Web of Science and 

Scopus databases indicates that there is limited research on the current topic for 

Pakistan. 

The thesis aims to examine the impact of ICT on women‟s autonomy in the 

case of developing countries from 2000-17. The study applied the Generalized 

Method of Moment (GMM) technique and found that ICT positively affects the 

female labor force participation rate. The study also found that the other control 

variables, GDP growth and Government expenditure on education, have a 

positive association with women‟s empowerment. Furthermore, the results show that 

ICT has a vital role in empowering women, and it is also crucial for fostering the 

process of the SDGs Agenda 2030. 

The study also explores the relationship between ICT and women‟s decision- 

making power in Pakistan by using data from Pakistan Demographic and Health 

Survey (PDHS) 2017-18 to examine the determinants that affect women‟s decision-

making power at the household level. The study‟s results showed a positive and 

significant association between ICT and women‟s empowerment. In addition, other 

socio-economic and demographic variables that are used as control variables like 

employment status, current age of woman, residence, level of education, wealth index, 
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and the number of alive sons has also showed significant associations with women‟s 

decision-making power. 

In the end, thesis empirically examined the impact of ICT on women‟s say in 

household decision-making at the provincial and regional levels in Pakistan. The 

dataset from the Household Integrated Economic Survey (HIES) 2018-19 has been 

used for this study. The Logit model and the Classification and Regression Tree 

(CART) results highlight the significant and positive impact of ICT on women‟s say 

in household decision-making power, which is the most important predictor. 

Furthermore, by applying the CART technique, it has been found that Punjab is ahead 

among all provinces, and Balochistan is, unfortunately, the furthest behind in 

achieving the SDG 2030 agenda. 

In a nutshell, these three studies have established through panel data analysis 

of 51 developing countries and Pakistan using the latest data from WDI, PDHS, and 

HIES and found, that ICT plays a vital role in enhancing and augmenting women‟s 

empowerment. The achievement of Agenda 2030 hinges upon women‟s empowerment 

(as almost 17 goals and their indicators are directly or indirectly linked to it), and the 

role of ICT in enhancing women‟s empowerment has been established through this 

study. The study at the end emphasizes the penetration of ICT to empower women and 

foster the process of achieving the SDGs Agenda 2030. 

 

           KEY WORDS: Women Empowerment  Information Sustainable Development Goals  
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CHAPTER 1 

1.1. Introduction 
 

The introduction of the thesis gives the overall background and motivation of 

the doctoral study and rationale behind the research topic. Moreover, a brief 

discussion on the background of the study establishes the need for women‟s 

empowerment and relation to Information and Communication Technology (ICT) and 

how it influences the process of fostering relevant Sustainable Development Goals 

(SDGs). The study‟s objectives, significance, and justification for the importance of 

ICT in women‟s empowerment are also presented in this chapter. Finally, the 

significant contribution of the study and chapter-wise outline is provided to guide the 

readers on how     the study has been presented. 

There are three main reasons which motivated the author to carry out the current 

study: the socioeconomic need for women‟s empowerment, the need for ICT 

penetration in developing countries, specifically in Pakistan, and the gap in the 

literature on the relevance of the impact of ICT in women‟s empowerment for 

achieving SDGs 2030 Agenda. 

As a matter of fact, there is no particular definition of empowerment due to 

various factors that influenced these factors could be socioeconomic, geographic, 

environmental, cultural, and regional. Therefore, women‟s empowerment may have 

different meanings in different social, cultural, and economic contexts. Empowerment 

is the ability to get knowledge and make decisions about one‟s own life (Dyson & 

Moore, 1983). Earlier studies described it as a “degree of access to and controlled 

over the material and social resources within the family” (Dixon  & Mueller, 1978). 

Moreover, empowerment can be considered as a procedure of attainment and 
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monitoring of physical and knowledgeable possessions of an individual, which will 

develop self-competence and allow them to accomplish their self-governing rights and 

thereby stimulate freedom, independence, and discussion the gender- based 

discrimination freely (Batliwala, 1995; Malhotra et al., 2002). Moreover, it has been      

realized that an individual is empowered if he/she can talk about his/her rights without 

any influence, gain knowledge, and compete with others. 

Empowerment may also be defined as “the expansion in people’s ability to 

make strategic life choices in a context where this ability was previously denied to 

them” (Kabeer, 1994). Therefore, empowerment is a procedure of consciousness and 

capability that strengthens participation and gives decision-making power and control 

(Karl, 1995). Hence, empowerment implies facilitating individuals in the direction of 

self-determination. 

The initial concept of women‟s autonomy was proposed in 1848 by Elizabeth 

and Lucretia in the United States; they desired to be recognized as unique individuals 

rather than as men's servants and desired additional options for jobs and education. 

Hence it was the first- ever convention that discussed women‟s civil and political 

rights (Seneca, 1848). In the late 18 century, suffragist Susan Anthony formed the 

National Women Suffrage Association, and more than 90 women joined this moment. 

European and British suffragettes also made platforms and established organizations 

for the individual rights of women (Mill, 1865; Becker, 1867). While practically under 

British Crown, New Zealand was the first self-governing country that gave all women 

the right to vote in 1883. 

Later, different international organizations were established in developing 

countries to empower women since the 1970s (Mosedale, 2005). The empowerment 

theory can be examined through three interconnected components: agency, resources, 
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and achievements (Kabeer, 2005). The agency represents the procedure by which 

preferences are made and gives some outcomes, and it is fundamental to the theory of 

empowerment. Resources are the means through which agency is implemented; 

therefore, achievements come from the consequences of agency (Kabeer, 2005). 

Furthermore, the World Bank has defined empowerment as “the process of increasing 

the capacity of individuals or groups to make choices and to transform these choices 

into desired actions and outcomes” (WB, 2007). Therefore, empowerment is the 

capacity building of an individual so he/she can make his/her own decisions. 

Furthermore, on the same ground, women‟s empowerment gives stress to 

more power they have and greater control over their decision so that they can spend 

their lives according to their will. Hence empowerment is an extension of preferences 

for women and has a more remarkable ability to practice their skills (Mehra, 1997). 

Therefore, empowered women can strengthen themselves, make decisions about their 

lives, and make choices, ultimately eliminating women‟s subservience at the 

aggregate level. 

Women‟s empowerment is a critical approach used to enhance women‟s status 

in the developing world. Women are commonly supposed to empower if they 

contribute to their household-level decisions concerning their health, visits to family 

and relatives, husband‟s income, household purchases, expenditures, and decisions 

about prevention from birth (Riaz & Pervaiz, 2018). Moreover, women‟s 

empowerment is considered as the establishment of a better world where women can 

make deliberate life preferences and choices under any circumstances (Thandar et al., 

2019). 

Therefore, it has been argued that women‟s empowerment played a vital role 

in the development of social and economic betterment of society and enhance their 
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self- importance. Moreover, women are almost (50%) of the world‟s population and the 

rest of (50%) depend on women. Still they do not have the main position or autonomy 

in the socioeconomic development process in many parts of the world. Moreover, 

their position in social and economic circle is not equal to men in most parts of the 

world and they are not as much important as their counterpart (Rahman & Naoroze, 

2007). World Economic Forum reported that women work for more hours than men, 

and they are paid (45%) less than men (WEF, 2017). Unfortunately, women are 

victimized, and hence most of the time placed below their male colleagues in the job 

sector and even at their house, especially in the case of developing countries. This 

disadvantaged position can be seen in almost all professions, including many human 

rights, cultural, economic, and social sectors. 

It has been strongly argued that women with autonomy have the position to 

give more to their families and can take part nation‟s development. Therefore, women 

need to be encouraged for decision-making at the household level. Furthermore, along 

with other factors of economic progress (poverty alleviation, employment level, 

educational attainment, industrial growth), women‟s empowerment is also recognized 

as one of the substantial factors for development. Hence, empowered women can play 

a vital role in socioeconomic development in various ways. Moreover, it has been 

observed that empowered women have a low fertility rate and a child mortality rate 

also become low which makes them able to focus on the improvement in health, 

education, and financial well-being of women and their families (Dyson & Moore, 

1983; Acharya et al., 2010). 

ICT can transform existing gender-based gaps into opportunities and resources 

for attaining gender parity and economic, political, and social empowerment for 

women. Therefore, ICT would play a vital role in inclusive progress, reducing 
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poverty and the autonomy of historically deprived groups, especially women (Hafkin 

& Taggart, 2001; Heeks, 2006; Islam, 2015; ITU, 2017) since ICT plays a central part 

in women‟s empowerment by giving them several future jobs mainly dependent on 

digital technology, providing virtual/online education and health facilities. This will 

facilitate women in the job market for sectors women could not enter due to 

sociocultural barriers. 

ICT can be an essential tool for creating, distributing and exchanging 

information. It comprises various devices like telephone, analog, digital or GSM, 

television, radio, fax, mobile phones, computers broadband, and all other evolving 

technologies which make it feasible to connect quickly and efficiently all over the 

globe. Furthermore, ICT belongs to technologies used for information by 

telecommunications. Moreover, ICT is about Information Technology (IT), but its 

main emphasis is communication technologies. Hence, ICT is a commonly used 

technology; therefore, it has a persistent influence on the world economy. 

Closing the gender disparity is essential for reducing the patriarchal system in 

society; it is also beneficial for healthy economic activities. In developing countries, 

marginal groups in general and women, in particular, face many economic and social 

hurdles that limit their access to ICT. Therefore, the majority of these  women lack 

skills, have lower education levels, limited employment opportunities, and have low 

productivity. Furthermore, ICT plays a crucial role in enhancing human development 

and creates parity among countries, regions, gender, and different categories of 

women. To have gender parity, there is a need to build productive activities for 

women that would allow them to be involved in the decision-making processes, such 

as entrepreneurial development and social leadership. In addition, ICT opens the door 

for women to exchange their opinions better. 
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Many organizations and authors have defined ICT in several ways “ICT is a 

form of technology that is used to transmit, store, create, share, and exchange 

information” defined by (UNESCO, 2009). On the same line, the United Nations 

Development Program has defined ICT as a complete package of electronic tools that 

deal with information and knowledge (UNDP, 2016). While the United Nations 

considered it as “The old ICT of radio, television, and telephone, and the new ICT of 

computers, satellite, and wireless technology and the internet are now able to work 

together and combine to form our networked world” (UN, 2013). Hence, the internet 

has become an essential factor in the socioeconomic revolution in the world. 

ICT is not just the computer, the internet, and the telephone but also for 

information and communication (Dlodlo, 2009). In other words, ICT is considered a 

common phrase describing technologies that collect, store, edit, and pass information 

in different forms. Moreover, ICT is constantly acclaimed as one of the most efficient 

devices for socio- economic progress. Finally, ICT is a potentially effective 

development enabler that is cost- efficient with the considerable transformation of 

control, which let emerging nations overcome many phases of the growth process and 

provides people with devices from which they attain self-autonomy. Therefore, the 

penetration of ICT can put developing economies on the path of developed economies. 

It has been noticed that ICT has an impact in altering the social, economic, and 

political life of socially deprived individuals, especially women worldwide; if 

penetration of ICT is related to social and economic progress, hence it has been 

observed that the women of the emerging world would considerably empower 

(Hafkin & Taggart, 2001). Therefore, the penetration of ICT will contribute to the 

empowerment and capacity- building of women (Maier & Nair, 2007). Furthermore, it 
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has been observed that ICT can help women to get employed through telework or 

online jobs and have health services and education through online courses. This will 

help them to increase their income and autonomy without incurring traveling 

expenditures and related expenses. Therefore, it has been argued that ICT played a 

vital and critical role in establishing women‟s leadership and involvement in socio-

economic progress (Anitha & Sundharavadivel, 2012). 

Several researchers found that ICT is precondition for empowering women, as 

in participation increases empowerment by motivating individuals to actively initiate 

in the process of development, share knowledge, and take the initiatives to establish 

their autonomy (Laizu et al., 2010; Obayelu & Ogunlade, 2006). Moreover, the 

importance of ICT in attaining women‟s empowerment have added a new component 

to conceptual and methodological discussions (Huyer & Sikoska, 2003). Furthermore, 

women in emerging economies do not have sufficient financial assets to buy hardware, 

software, and to connect themselves with broadband. They also do not have enough 

computer knowledge and training facilities to build up the required abilities to grab 

the chances given by ICT. 

The World Summit on the Information Society (WSIS) conference in Geneva 

in 2003 stated that “We affirm that development of ICT provides enormous 

opportunities for women. We are committed to ensure that the information society 

enables women’s empowerment and their full participation based on equality in all 

spheres of society and in all decision-making processes. To this end, we should 

mainstream a gender equality perspective and use ICT as a tool to that end.” 

Information Technology Union (ITU) analyzes that, cost of internet in many 

developing countries is the significant part of household monthly expenditures which 

is an impediment of women‟s access to internet and other ICTs. As the income of 
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women is (30% to 50%) less than that of men globally on average, which cause the 

lack of affordability of ICT tools and significantly affects women‟s access to ICT 

(ITU, 2017). 

The SDGs launched in 2015, called for a global effort of „leaving no one 

behind‟ and in the advancement of empowerment of women and girls, recognizing 

this as the main concern to be achieved in the next 15 years by countries around the 

world (UNDP, 2016). Women‟s empowerment is important for this principle as it is a 

fundamental right and also essential for a peaceful, flourishing, and sustainable world. 

Hence, SDGs acknowledged women‟s empowerment as a prerequisite for achieving 

economic and social objectives (UN, 2015). Furthermore, ICT is assumed to be a 

basic prerequisite for the process of empowering women; and due to that vital role of 

ICT in women‟s empowerment, Goal 5 especially emphasizes to empower all women 

and girls through an access to and use of ICT. 

Therefore, SDGs placed a greater stress on the role of technology, with ICT 

specific targets mentioned in 6 of the 17 goals. As well as among these targets, there 

are also 38 other indicators within the SDGs whose achievement hinges upon access 

to ICT. Hence, ICT becomes an efficient source for contributing the sustainable 

development and empowering women in a globe. According to the UN report, 14% 

fewer women have a cellphone, and (25%) less likely to have access to the internet 

compare to men (UN, 2019). While in all over world, illiterate women are almost 

(65%), and poor women (70%) (ILO, 2020). Most of them are living in developing 

countries, which shows the patriarchal system and dependency of women on their 

counterparts. 

There were 4.95 billion internet users worldwide while 5.31 billion are using 

mobile phones, globally women and girls use the internet almost 13% less than men, 
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and 15% women in LDCs used the internet as compared to 86% in developed 

countries (ITU, 2022). These figures highlight the need for higher penetration rates of 

ICT access for females. Globally, 53% of the world‟s population (equivalent to some 

3.7 billion people) is not connected or use ICT, majority of these are living in 

developing countries and are women (ITU, 2021). 

The Pakistani society is a patriarchal society, where discrimination against 

women and gender gap exists in almost all parts of the country (Akram, 2018). 

Therefore, Pakistan requires special consideration in case of women‟s 

empowerment (Bushra & Wajiha, 2015). Pakistani society is tiered in inadequate 

communications between men and women, unfortunately, as women are considered 

below men. 

It is necessary and crucial to examine women‟s empowerment in Pakistan, as 

Pakistani society has patriarchal system where gender gaps are very high and which 

harm women‟s autonomy at national and household level and stop women to imitate 

actively in the process of economic progress (Chaudhry & Nosheen, 2009; Awan & 

Naqvi, 2016). Empowerment is multifaceted and complicated discussion particularly 

within the culturally diverse society of Pakistan. 

World Economic Forum (WEF) also stated that the     situation of women in 

Pakistan is not satisfying and women‟s position in the country is very deprived and 

gender inequality is very high in terms of education, health services, economic and 

political participation. Pakistan‟s Gender Parity Index (GPI) rank is 153 out of 156 

countries in the world (WEF 2021). Furthermore, Pakistan has the lowest rank in South 

Asia with an overall gender gap of (55%). In the current situation, women‟s 

disempowerment is a real issue in Pakistan and the country is also placed at the 

bottom of Human Development Index, with a score of 0.464 (UN, 2019). In Pakistan, 
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the female labour force participation rate is very low, which is about 25% (WB, 

2019). Moreover, secondary school education of adult women is also meager 26.7% 

(UN, 2019). Pakistan has 46 million internet users while the digital gender gap among 

them is about 64% in Pakistan (PTA, 2022). 

Main objective of these studies is to empirically analyze the role of ICT in 

women‟s empowerment in case of developing countries and Pakistan along with the 

cross-provincial comparison of women‟s empowerment in Pakistan with reference to 

selected and relevant SDGs. So, this study intends to develop new insights into the ICT 

for empowering women. Main summary of the objectives is given below: 

 To examine the impact of ICT in female labour force participation rate in 

developing countries for achieving SDGs 5b. . 

 To analyse the role of ICT in women‟s empowerment in fostering the 

process of achievement of SDGs at national provincial and regional levels for 

Pakistan. 

 The study will highlight the value of ICT and its impact in women‟s 

empowerment for achieving SDGs b y applying bibliometric and scientometric  

reviews. 

The present study attempts to explore the impact of ICT with various 

socioeconomic and demographic indicators of women‟s autonomy which could be 

taken as a guideline for the policy concerned and future researchers in this field. The 

study is aim to address the issue of women‟s empowerment and the way ICT helps in 

fostering the process of achieving the SDGs Agenda 2030. 

Therefore, the primary research question is to determine the role of ICT in 

women‟s empowerment and how it helps achieve SDG 5. 
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The study conducts an in-depth quantitative analysis to evaluate the 

effectiveness of ICT in improving the skills of women to share knowledge, strategies, 

and experiences in policy-making and regulation processes. This study focus on ICT 

impact at house hold level on women‟s empowerment in case of Pakistan. ICT has an 

ability to strengthen the position of women for sustainable empowerment, productivity, 

and economic development in any society. The enormous facilities ICT can provide for 

empowering women, since ICT can redefine the traditional role of women in the 

society. 

 
1.2. Structure of the Thesis 
 

This thesis is divided into six chapters, including this first introductory 

chapter. Chapter 1 provides the background and motivation of the study; objectives of 

the study and research questions have been elaborated and finally the significance of 

the study has been given. 

Chapter 2 is about literature review and theoretical framework. In the first 

part, Bibliometric and Scientometric of literature on ICT and women‟s empowerment 

has been given. The main terms used to extract all data are “Information and 

Communication Technology, women‟s empowerment, SDGs and female labour force 

participation.” This data is extracted from the Web of Science and Scopus database. 

These articles and papers are extracted to analyze the state of research on the role of 

ICT in women‟s empowerment both at the global and national levels. The second part 

of this Chapter is about literature review and theoretical framework of the study. 

Chapter 3 will discuss the “Role of ICT in women‟s empowerment and 

achieving SDGs: a case study of women labour force participation in developing 

countries.” The study collected secondary data from 51 developing countries taken 

from WDI 2019. The study constructs the ICT index by using four different ICT 
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indicators and the female labour force participation rate as the proxy for women‟s 

empowerment. The study has also used several control variables and found that ICT 

has a positive and significant impact on the female labour force participation rate in 

the case of developing countries. 

Chapter 4 is about the role of ICT in women‟s empowerment and achieving 

SDGs 2030: a case study of Pakistan by using the Pakistan Demographic Health 

Survey. The study has measured women‟s empowerment by constructing the 

women‟s empowerment index using different indicators of women‟s decision-making 

at household level from Pakistan Demographic Health Survey (PDHS) 2017-18. At 

the same time, the study measures the ICT by using the indicators of internet use by 

female and mobile phone owned by female, which are also indicators of SDG 5b and 

SDG 17. The study also uses other socioeconomic and demographic determinant for 

measuring women‟s empowerment in Pakistan. The reason for using PDHS data is 

that it has complete and detailed information regarding indicators. 

Chapter 5 is about the role of ICT in women‟s decision-making power and 

reducing gender inequality and achieving SDGs in Pakistan at provincial level and 

who are left further behind. The study measures the women‟s decision-making power 

at provincial level from two important indicators taken from Household Integrated 

Expenditure Survey (HIES). These two indicators are women‟s decision-making power 

regarding having more children and women‟s decision-making power regarding 

expenditure on food, clothing, medical and travel and recreation. Finally, Chapter 6 

concludes the study. 
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CHAPTER 2 
 
2.1 Bibliometric and Scientometric Analysis 
 
This chapter is about a bibliometric and scientometric analysis of some of the most 

important studies conducted about the importance of ICT on women‟s empowerment 

and related aspects like sustainable development and socio-economic autonomy of 

women by reviewing existing literature within the field. The study‟s objective is to find 

out the state of research on the role of ICT in women‟s empowerment at both global 

and national levels in peer-reviewed journals. Moreover, it includes internationally 

published research by academia, policymakers, and think tanks from all over the 

world, especially Pakistan that is linked with the socioeconomic role of ICT on 

women‟s empowerment and fosters the process of achieving the SDGs Agenda 2030. 

The number of research papers has increased manifold over time, giving a 

baseline understanding of women‟s empowerment. There has been a dramatic 

improvement in the role of ICT in empowering women. Hence it is crucial to analyze 

this academic area more comprehensively. The ICT revolution has transformed 

human lives, work styles, and behaviour. This analysis will provide valuable insights 

into the document types and fill the gap in the literature by applying the bibliometric 

and scientometric techniques between the years 2004 to 2022. The research interests or 

fields are co-authorship networks and co-citation analysis. Over time, vital thematic 

phrases and keywords are used for research articles and papers produced worldwide. It 

is helpful to understand the in-depth information regarding ICT and women‟s 

empowerment in the social sciences field and the research work on the process of 

achieving SDGs 2030 Agenda. 
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According to this scientometric analysis, there hasn't been much substantial 

research in Pakistan on the use of ICT for women's empowerment in relation to the 

SDGs. Academia and think tanks play an influential role in providing evidence-based 

guidelines to the government for intelligently penetrating the ICT in public and 

private sectors, which will change the social position of women. Research 

publications become reference points for scholars, practitioners, and governments to 

get deep insights into the underlying problems. 

Moreover, it is believed that this is cutting-edge research and will serve as a 

guide to solving problems in a new way that was previously unknown. Researchers get 

a high level of credibility for the research they publish, and it is hoped that their views 

on certain societal issues will lead to better public policymaking than those who do not 

ascertain or find evidence. 

In physical and natural sciences, research in any part of the world has similar 

implications for the rest of the globe. However, in social sciences, this is not generally 

the case, there are issues of internal and external validity. Each society has its own 

social and cultural norms, laws, and geographic conditions. This makes it even more 

important to have social sciences and economics research at the country/society level 

for better decision- making. 

Pakistan, like any other lower-income and middle-income country, is facing a 

large number of challenges. Some of the major economic challenges for 

macroeconomic indicators imbalances are lack of ICT structure, penetration of ICT in 

Power and Energy Sector, Cities, low women‟s participation in decision-making. We 

have explored, research published and indexed in Scopus and Web of Science (WoS) 

databases related to the issues mentioned above for developing countries. This study 
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will serve as a useful guide to evaluate the direction of past research policies and 

design for the future course of action. 

This study contributes manifold the further research for policymakers 

especially; firstly, it represents a scientometric overview of guidelines on how to 

conduct it. Secondly, the study provides a detailed review of the previous literature 

and how keeping all this in view, we have carried out the bibliometric and 

scientometric analyses of these key research terms. For a systematic review, the Web 

of Science and Scopus databases are used in this study to provide a scholarly 

examination of the topic, publications, and research. Following this portion of 

introduction, we gathered all research papers published between 2004 and the present 

from the Scopus and WoS databases. Afterward, describe our findings in more detail 

and conduct some co-citation and visualisation analysis. Then we sum up our 

findings. 

2.1.1 Data Collection and Processing 
Bibliometric searches are used to find relevant publications having an 

academic framework, and one of the most comprehensive database sources is Scopus 

(Bankar & Lihitkar, 2019; Baarimah et al., 2021; Ghaleb et al., 2022) as Scopus 

database gives extensive coverage over competing databases. However, scientometric 

analysis is a process for evaluating the outcomes of prior research and investigating 

the relationships between citations in order to map a specific field of knowledge 

utilising trends obtained from academic databases (Yalcinkaya & Singh, 2015; Ghaleb 

et al., 2022). In March 2022, a search from the Web of Science (WoS) Core 

Collection database turned up the following article number. On the studies, filtering 

was carried out. We selected a number of reviews and articles. The raw data were 

downloaded in "plain.txt" format. For this study, every article and review that was 
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published between January 1 of 2004 and the search date was taken into account. All 

research articles are retrieved from the WoS and Scopus databases to get pertinent 

studies that have been undertaken on the issue. The Bibliometric & Scientometric 

analysis of the following search key words are given below: 

TS = (“Information and Communications Technologies” OR “Information and 

Communication” OR “ICT” OR “ICTs”) 

AND CU = (“Women‟s Empowerment” or “SDGs” or “Sustainable Development 

Goals” or Gender Equality” or “Gender Inequality” or Female Labour Force”) 

According to Table 2.1, the study searched/retrieved nearly 18492 articles, 

books, papers, and other documents from the years 2004 to 2022. However, upon 

closer inspection, it was discovered that the majority of these papers were from the 

life sciences, specifically those dealing with medical research, and that the majority of 

these papers contained one or two of the key terms.  After screening, the study found 

229 articles and 108 proceeding papers which thoroughly discuss the SDGs, ICT, 

and women‟s empowerment. 
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Table 1 : 2.1 Main Information About Data 

Description Results 
MAIN INFORMATION ABOUT DATA  
Timespan 2004:2022 
Sources (Journals, Books, etc) 278 
Documents 382 
Average years from publication 3.57 
Average citations per documents 8.385 
Average citations per year per doc 2.208 
References 18492 
DOCUMENT TYPES  
Article 229 
article; book chapter 1 
article; early access 13 
article; proceedings paper 2 
Correction 1 
editorial material 3 
Letter 1 
proceedings paper 108 
Review 23 
review; early access 1 
DOCUMENT CONTENTS  
Keywords Plus (ID) 666 
Author's Keywords (DE) 1324 
AUTHORS  
Authors 1102 
Author Appearances 1168 
Authors of single-authored documents 63 
Authors of multi-authored documents 1039 
AUTHORS COLLABORATION  
Single-authored documents 65 
Documents per Author 0.347 
Authors per Document 2.88 
Co-Authors per Documents 3.06 
Collaboration Index 3.28 
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Figure 1 : 2.1: Most Productive Author 
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Figure 2 : 2.2 Most Productive Countries 

 

Collaboration between authors of different countries or the same is evidenced 

by publications showing that scientists collaborated with other nations to publish their 

work. International collaboration is measured by the number of papers published by 

authors from the same country (SCP), which stands for intra-country cooperation, and 

the number of articles published by authors from other countries (MCP), which stands 

for inter-country cooperation. One may see that, in comparison to other nations, Spain 

has the largest number of articles in the journals. VOS Viewer was used to displaying 

the nation's network for collaborative mapping. This network aims to demonstrate how 

many nations collaborate on publication. 
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2.1.2 Author Co-Citation Analysis 
 

Co-citation is a quantitative technique that aids in determining the conceptual 

framework of academic study domains (Backhans et al., 2011).  Therefore, co-citation 

is the relationship between citing publications, whereas citation is the link among 

publications. Moreover, Co-authorship is when authors engage with one another. 

Therefore, Co-citation is the social interaction or relationship between authors, that is, 

two publications connected when they co-occur for the  citation of the third author‟s 

publication. 

 

 
Figure 3 : 2. 3 Co-Citation Network 

 
Though it‟s not very relevant to our main focus of the study, one important 

thing to mention is that Pakistani authors are not much collaborating with the rest of the 

world‟s scholars as the authors in other developing countries, like countries in Africa. 

Furthermore, most co-authors are from within Pakistan, unlike in the rest of world, 

where they have more       international collaboration. 
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Word Cloud Network Plot 

Word cloud network plots and work cloud plots analysis are derived from 

authors key words. This gives the understanding of the thematic cluster and helps 

authors to build the content. Hence co-words analysis also showed future research 

directions. 

 

 
 

 
 

Figure 4 : 2.4 Word cloud network plot 
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Figure 5 : 2. 5 Words Cloud Plot 

 
 
2.1.3 Research Findings 

Our data provide an unfavourable image of how research on important 

subjects has been done up to this point in terms of publications and themes. There are 

not many scientific studies on the use of ICT in empirical analysis has done in case of 

Pakistan. It is essential to mention that we do not restrict ourselves to research where 

studies with word from “Pakistan” is included. Otherwise, few publications from 

Pakistan would have been listed containing these keywords. 

From the Figure “Most Productive Authors,” the study found that Asongu 

from Africa published eight papers regarding the role of ICT, Women‟s 

Empowerment, Sustainable Development, etc., while in the rest of the list, a maximum 

of four publications were in developing countries. From the Table and Figure 2.2, it has 

been observed that from all over the world, Spain is the most productive country in 

publishing articles (46) on mentioned topics. While India published seventeen articles 
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and Pakistan published seven. From the word cloud, it has been seen that the most 

frequent words used to search these topics are Sustainable, Development, ICT, 

Information, Women‟s empowerment, and Gender. Overall, the paper specializes in 

developing countries that are not very large in number. 

2.1.4 Summary and Recommendations 
This bibliometric and scientometric review of the role of ICT on women‟s 

empowerment for fostering the process of achieving SDGs has offered a 

comprehensive summary and some important implications for the practitioners of this 

field. Therefore, this study contributes to the research methodology and how to 

conduct the bibliometric review. In addition, this study has helped understand the role 

ICT plays in achieving gender-related SDGs. For this, the study cited the articles, 

papers, and books from high-impact journals to low-impact journals to ground more 

data and fewer prior reviews. 

This study presents some implications according to the finding of the 

bibliometric and scientometric review extract from 2004 to 2022. First, to promote 

researchers from the same fields, different institutions and countries should have some 

links and coordination to strengthen their research. Second, some valuable findings 

could be obtained by collaborating with authors from different regions. Third, the 

articles in the journal should be in all fields of social sciences, not just Business 

Management, ICT, and women empowerment journals should be focused on and 

expanded. 

Summary 
 

This bibliometric and scientrometric review of the role of ICT on women‟s 

empowerment for fostering the process of achieving SDGs has offered a 

comprehensive summary and some important implications for the practitioners of this 
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field. Therefore, this study contributes to the research methodology and how to 

conduct the bibliometric review. This study has helped understand the role ICT played 

in achieving gender-related SDGs. For this, the study cited the articles, paper, and 

books from high-impact journals to low- impact journals for grounded more data and 

fewer prior reviews. 

This study presents some implication according to the finding of the 

bibliometric and scientrometric review extract from 2004 to 2022. To promote the 

researchers from the same fields, different institutions and countries should have some 

links and coordination to strengthen their research. Some useful findings could be 

obtained through the collaboration of authors from different regions. The articles in 

journal should be in all fields of social sciences not just from Business Management, 

ICT and women empowerment journal should be focus and expand. There are limited 

number of papers available research published in Scopus or Web of Science database 

during the last two decades which addresses critical issues related to ICT and 

women‟s empowerment in Pakistan. There are just seven papers published in Pakistan, 

and it is important to focus on research design and conducting surveys for collecting 

data. 

2.2. Literature Review 
 

According to the Organization for Economic Co-operation and Development, 

women make up nearly half of the world's population and are regarded as the source 

of the economy's human capital, yet they are notably underrepresented in the fields of 

science and technology (OECD 2002). Previous studies considered ICT as an 

essential indicator to empower women and girls for gender equality and enhance 

socio-economic development (Chen, 2004; Geldof, 2011; ITU, 2017; Asongu & 
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Odhiambo, 2018; Efobi et al, 2018). Moreover, ICT supports women in several ways 

which are online job training, virtual education, online healthcare, and understanding 

of basic human rights (Hafkin & Taggart, 2001; Huyer & Carr, 2002; Islam, 2015; ITU, 

2017). Therefore, gender discrimination and unequal access to ICT may have serious 

consequences for slow economic growth. 

2.2.1. Women’s Empowerment through ICT 

There is extensive literature on studying the relationship between ICT 

penetration and women‟s empowerment. In these studies, the role of ICT in women‟s 

empowerment and to foster the process for achieving sustainable development is 

considered to be interrelated. It has been also analyzed that ICT provides women the 

courage to transform their knowledge into advanced and new goods and services 

(Ambujam & Venkalakshmi, 2009; Levis, 2011; Beyond Access, 2012; Efobi et al, 

2018; Asongu et al, 2020). From the early studies, it has been found that ICT has the 

potential to help women to build the qualities of leadership and contribute to society‟s 

well-being and socioeconomic progress. 

The fourth conference of the UN on women held in 1995 in Beijing 

emphasized the importance of ICT penetration among women for gender equality. 

However, the use and access of ICT for Women are hindered and limited due to 

technological access and the patriarchal social system (UN, 1995). The ability of 

women to efficiently utilize the information taken from ICT is evidently determined 

by several social indicators: literacy rate, education level, employment status, 

geographic location, mobility, and socio-cultural norms (UNESCO, 2009). Hence ICT 

can change the thinking of our societies and the way we communicate and work. 

Therefore, it is essential to give opportunities for women, such as communication 

networks or computers (Jain, 2006). Hence, ICT is considered one of the essential 
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sources of empowerment. 

Unfortunately, most women have not gained from ICT penetration to the level 

that men do (Hafkin & Huyer, 2007). It is due to the patriarchal system in most 

developing countries. For women, easy access and use of ICT can be possible if it 

relates directly to social and economic development. Then, by getting that, women 

could participate significantly and effectively in their country‟s development (Badran, 

2010) as ICT can educate women through distance learning and also give job 

opportunities through online working, so they participate in the labor market from 

their homes (Chen, 2004). Women can also find various ICT-related jobs in the 

assembly, manufacturing, banking, service, and media sectors. 

Therefore, ICT empowers workers not only those hired in the ICT sector but 

also from all fields of life (Raja et al., 2013). Therefore, raising women‟s social, 

political, and economic status of women should be a high-priority issue in the world. 

Moreover, women‟s empowerment not only helps reduce poverty but also causes 

higher educational attainment levels and work opportunities in developing countries 

(Verick, 2014). 

The easy access to and use of ICT for males and females can create a 

competing environment in every field (ITU, 2014). Furthermore, ICT can enhance 

women‟s political participation, help improve their well-being and safety, and create 

new economic opportunities. Therefore, ITU is working on gender mainstreaming, 

which is “a globally accepted strategy for promoting gender equality.” As the 

international organization must use gender mainstreaming and use ICTs to promote 

gender equality and women‟s empowerment (ITU, 2014). 

In the post-2015 sustainable development agenda, policies are planned to 

boost the ICT penetration for socioeconomic development (Asongu & Roux, 2017) and 
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evaluates the sample of 49 countries in Sub-Saharan Africa from 2000 to 2012, which 

is based on instrumental variables Tobit regression, in order to explain for 

simultaneity and limited range in development variables. The human development 

index was used as a proxy for inclusive human development, and it is based on health, 

long live, knowledge, and basic living standards. The study mentioned that from 

MDGs to SDGs, poverty reduces in all regions except SSA, where 50% of countries 

failed to reduce the extreme poverty target of MDGs. 

ICT has the potential to alleviate some of the barriers faced by women 

(Doumar, 2018) aims to explore ICT and women‟s empowerment in the context of 

SDGs and then give some policy recommendations. The study explores how ICT can 

lighten some of the barriers women face like illiteracy, poverty, hindrances, time 

scarcity, and cultural taboos. The study argued that the ICT's role in women‟s 

empowerment enhances the quality of life of millions of marginalized populations 

worldwide and can achieve the SDGs agenda. 

2.2.2. ICT and the Labor Market 

In previous research, the most popular approach to measure women‟s 

empowerment across countries is the female labor force participation rate, established 

based on a U-shaped hypothesis (Cagatay & Ozler, 1995). Women‟s empowerment 

can be determined through poverty, educational attainment, and opportunities created 

in developing countries. However, push factors force women to work, compared to 

developed countries, where pull factors draw women into the labor market (Klasen & 

Pieters, 2012). It has been found that the impact of ICT on the female labour market is 

complicated, as the impact of it may be regarded as both positive and negative (Raja 

et al., 2013). 
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The literature found that the research to determine women‟s participation in 

the labour force is multifaced, mainly due to regional, social, cultural, and economic 

factors (Suhaida et al., 2013; Nikulin, 2017). When these determinants combine with 

ICT, they boost economic activities and increase the female labour force participation 

rate as it provides flexible working hours, increasing efficiency and saving time and 

financial cost. The literature also found that the female labor force participation rate is 

higher in poor and developed countries and lower in middle-income countries (Verick, 

2014). 

Several research works have been done based on natural experiments and 

household surveys to examine the role of ICT on female participation in the labor 

market. To analyze how technological advancement improves the female labour force 

participation rate, a study investigated 48 African countries from 1990-2014 (Efobi et 

al., 2018). The study found that ICT indicators of mobile penetration, internet 

penetration, and fixed broadband subscription positively and significantly impact 

female labour force participation. 

Previous research has found that ICT enables an individual to get jobs, 

employers to find skilled workers, and overcomes the social, cultural, and physical 

barriers between workers and employers (Raja, et al. 2013; Nikulin, 2017). Hence 

ICT makes it possible to make the labour market more transparent, productive, and 

efficient. Therefore, because of the intervention of ICT, women get better and more 

qualified jobs now and actively participate in the development process of developing 

countries 

2.2.3. ICT and Education of Women 

ICT is a knowledge-based work; the human capital variables, education, and 

training are critical factors in determining access to the labour market (Becker, 1975). 
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Getting an education, gaining experience and on-the-job training, staying healthy, and 

migrating are all ways to benefit from human capital (Shultz, 1961; Becker, 1975). It 

has been observed that including and adding computers into the teaching system 

would upgrade and improve the learning process (Alavi, 1994). 

The United Nations conference in Beijing emphasized that areas for women‟s 

empowerment relate to better access to education, more health facilities, poverty 

reduction, and equitable welfare division between males and females (UN, 1995). It 

was also presented at the conference that ICT may improve the standard of living in 

society, creates equity in education, and improves the quality of teaching and 

learning. 

Moreover, in the sustainable development agenda, education is an essential 

source from which one can benefit from ICT. However, unfortunately, the high 

illiteracy rate among women and girls has made it hard to reduce the digital gender 

gap (UNDP, 2016). Giving easy access to and use of ICT among women and girls 

would bridge the digital gender gap (ITU, 2017). 

2.2.4. Employment in ICT Sector 

The ICT sector is a significant source for empowering women, mainly living 

in developing countries, who suffer from time and money constraints, socially 

restricted environments, lack of access to knowledge, and scarcity of productive 

resources (Prasad & Sreedevi, 2007). ICT sectors consist of all businesses engaged in 

producing and marketing hardware, software, services, and networking, and ICT offers 

the flexibility of time and space (Suhaida et al., 2013). 

In the last two decades, female labour force participation increased in Germany 

and the US, as ICT has been used in many workplaces in these countries (Black & 
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Spitz-Oener, 2010). ICT penetration transformed the work environment in favor of 

females and gave them opportunities to work from home and enter the skilled work 

sector. At the same time, the impact of female labour force participation in rural South 

Africa is measured using primary household survey data (Klonner & Nolen, 2010). 

Their study found that ownership and access to mobile phones had shifted work from 

agriculture to waged employment and increased the employment rate. The rise in 

employment rate is due to an increase in female participation in the labour force, 

expansion in the service sector, and creation of job opportunities by penetration of 

ICT. 

To analyze the role of broadband services in labour force participation, a panel 

study from 1999-07 for US states was done (Atasoy, 2013). The study showed that 

increased internet connection positively and significantly impacted the labour force 

participation rate and enhanced skilled labor. Therefore, increasing internet availability 

would increase the relative demand for skilled labor. 

2.2.5. Empirical Evidence 

Several empirical studies (Ambujam & Venkatalakshmi, 2009; Beyond 

Access, 2012; Levis, 2011; Efobi et al., 2018; Nikulin, 2017) have been conducted 

about ICT affects women‟s decision-making power and empowerment. These studies 

are primarily based on household survey data, and the results are consistent across 

countries where ICT creates opportunities and contributes positively to women‟s 

empowerment. 

Compared to other inventions, ICT has dramatically transformed the global 

economic, demographic, and social structure (Rahman et al., 2013). The study 

examined the role of ICT in the educational sector, healthcare, and governance in 

Bangladesh. The emergence of ICT in Bangladesh reshaped and enhanced healthcare 
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facilities, improved management, and reshapes disaster and emergency response. 

To analyze how the employment rate in Peru is affected by using the internet 

and mobile phone infrastructure (Guerrero & Ritter, 2014) two periods of household 

survey data regressed a difference-in-difference approach. They found that the use of 

ICT in organizations has increased employment in general, and the rise in the prices 

of their products is due to the easy access and use of mobile phones and the internet. 

To examine the impact of ICT on female economic participation (Efobi et al., 

2018) used panel data from 48 African countries from the year 1999-14. They found 

that ICT penetration raised female economic participation in Africa. Furthermore, 

their results showed that ICT significantly impacts social desires and values. They 

also found that with the intervention of ICT, a new industry has been formed, the 

service sector expanded, and less physical exertion is needed, which alternately 

benefits female jobs. Hence the increase in the penetration of ICT is a crucial driver of 

job creation and inclusive growth. 

This study emphasized empowerment as a process that enables women to 

realize their independent worth and how she takes task independently and lead women 

to be for decision-making about their lives at the community level and household level. 

Furthermore, it has been observed that ICT improves people‟s standard of living by 

enhancing business, education, and employment opportunities and increase their 

interactions. Therefore, access to and use of ICT is directly associated with social and 

economic development. 

 
2.3. Theoretical Framework 

Longwe (1991) gave the framework for women‟s empowerment through  

achieving five levels of equality, welfare, access, conscientisation, participation, and 
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control. Friedman (1992) gave the idea of women's social, political, and psychological 

empowerment in the form of an empowerment model, a valuable inside for examining 

from “power” to “empower.” Friedman‟s empowerment model was about self-

reliance, democracy, and social learning to demonstrate empowerment and gave the 

socio-economic framework for women‟s empowerment. Friedman mentioned that 

women are economically empowered if they have control over family income, 

participate in family support, and control over family resources. Therefore, in the 

current study, empowerment is assumed if women would be socially empowered 

when no discrimination against the opposite gender and freedom of movement are 

present. Moreover, empowerment refers to the capacity of individuals to control their 

fortunes relative to other individuals in the community (Masons, 2006). 

Romer (1990) analyzed that technological development would occur 

exogenously and endogenously and had features to transform into a public good. 

Therefore, comprehensive development can be occurred due to technological effects. 

Hence, the improvement of ICT infrastructure also improves an individual‟s expertise, 

knowledge, and ability, giving positive externalities to economic progress (Coleman & 

Karraker, 1998). Furthermore, it could also raise the capacity of women‟s power 

through ICT penetration and increase her economic participation, which is the focus 

of the current analysis. Furthermore, ICT has the ability to reduce the distance 

between employees and employer and raise female economic participation (Efobi et 

al., 2018). 

Lennie (2002) mentioned the fourth form of empowerment, technological 

empowerment. For technological empowerment, women need to have access to 

information, skills, knowledge, and resources. Hence ICT can empower women 

socially, politically, psychologically, and technologically. Therefore, ICT is a 
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powerful tool for economic development, plays a vital role in women‟s development, 

and gives them opportunities to empower themselves. Therefore, ICT can potentially 

exchange information and empower marginalized groups (Huyer & Sikoska, 2003). 

The study generates the ICT index, for this arithmetic mean method is chosen 

for each indicator. Furthermore, women‟s empowerment can be measured through 

constructing an ICT index. Examples of such indicators from which study construct 

the ICT index are the number of persons using telephone lines, the number of persons 

using  the internet, the number of persons using broadband, and the number of persons 

with mobile phones. 

The sustainable development agenda also mentions that attaining gender 

equality and empowering all women and girls is one of seventeen challenging goals 

for countries, particularly developing ones (UN, 2015). This has been given in goal 

5, which includes several targets, while target 5b showed that enhancing the usage 

of existing technology, particularly ICT, encourages women‟s empowerment. 

Furthermore, it has been observed that there are four vital and essential determinants of 

women‟s empowerment like economic participation, healthcare, political 

empowerment, and educational attainment (WEF, 2017). 

Therefore, it has been realized that ICT penetration has the potential to 

remove gender inequality and close the digital gender gap (Maier & Nair, 2007). 

Furthermore, the easy access and use of information and knowledge with the help of 

ICT would be influenced  community perception and belief, which changed 

individuals‟ approach toward women (Lennie, 2002). Moreover, ICT has been 

considered as an essential tool for raising women‟s educational level, which will 

decrease the unemployment level and thus improve gender equality (Chen, 2004; 
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Mitter, 2006). 

Additionally, ICT has increased the opportunities for women to work and gain 

money, especially those who face market access restrictions. With the penetration of 

ICT, women could now sell products online, which saves costs of distributing products 

and helps maximize their profits (Mitter, 2006; Maier & Nair, 2007). 

Figure 2.6 shows the three vast and crucial determinants of women‟s empowerment: the 

female labour force participation rate, from the previous literature, working women 

had more empowered than non-working women (Chen, 2004; Islam, 2015; Nikulin, 

2017). Secondly, the women empowerment index is constructed from women 

decisions-making regarding their health, husband‟s earnings, household purchases, 

and visiting family & friends. Thirdly, women‟s decision-making power having more 

children and household consumption expenditures. These are used in the current study 

to measure the impact of ICT on women‟s empowerment. 
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Figure 6 : 2. 6 Women’s Empowerment 
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CHAPTER 3 

ROLE OF THE ICT IN WOMEN EMPOWERMENT AND 
ACHIEVING SDGS: A CASE STUDY OF WOMEN LABOUR 

FORCE IN DEVELOPING COUNTRIES1 
 
3.1. Introduction 
 

Information and communication technology (ICT) in the last two decades have 

been recognized as an important indicator of women‟s empowerment. There is no exact 

and universal definition of ICT, most of the time it includes all devices, network 

components, applications and systems that allow individuals and institutions to act 

together easily in the digital world like cell phone and internet. 

ICT access through mobile phones and broadband has increased more rapidly 

than other technologies. Broadband subscribers increased from 527 million in 2010 to 

1.27 billion in 2021 (GDR, 2022). The number of internet users worldwide has 

increased manifold in the last few years, from 1 billion users in 2005 to 4.6 billion in 

2020 (ITU, 2021). According to the latest Global Digital Report (GDR), internet users 

are 4.39 billion while cell phone users 5.11 billion (GDR, 2019). There are 250 

million fewer women2 online or using the internet than males worldwide (ITU, 2017). 

The United Nation member states in 2015 agreed on the agenda named SDGs 

2030 (UN 2015), which includes 17 goals, and each goal comprises several targets and 

indicators. International organizations (United Nation and World Bank) are promoting 

ICT as a tool for empowering women and ICT is also a main attribute of the SDGs 

2030 Agenda. 

1 This chapter is mainly based on research paper published in (ETIKONOMI 2021, 20(2), 339-348) 
2In most countries, at the age of 18, girls and boys are considered women and men.
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The easy and quick access of ICT for women can facilitate and accelerate the 

achievement of the SDGs. Women‟s use of ICT is greatly lagging behind than that of 

men in the developing world (Perryman & Arcos 2016). Therefore, gender inequality 

is an vital policy concern in the SDGs agenda (Asongu & Odhiambo 2018). It is 

important to understand that  for the development of a nation, the steps should be taken 

for empowering women. 

ICT is one of the fastest ways for empowering historically disadvantaged 

groups, such as women and minorities (Hafkin & Huyer, 2006). ICT gives 

empowerment by giving access to complete information, excellence and reliability of 

such information, which helps in making decisions (Ogato, 2013). Thus, ICT 

empowers women by increasing their purchasing power, making choices and control 

over issues that improve their lives. 

Globally, the number of women accessing ICT and ICT devices is 12% lower 

than the number of men (ITU 2017). According to the ITU, Internet access costs 

about 11% to 30% of the average monthly income in developing countries, with more 

than half of the monthly income in developed countries (ITU 2017). The World Wide 

Web Foundation (WWWF) has revealed that these high costs have limited women's 

access to ICT, information, and knowledge, and their exposure to the global digital 

economy. In most developing countries, the male member of the family uses the 

internet first and restricts their counterparts from using it even in mostly. Even in some 

regions, women are discriminated in extend that they do not allow women to use it at 

all. This high cost has made access to ICT a challenge for women, especially for 

women who face more gender discrimination and live in a patriarchal society. 

Developing countries suffer from many economic and social crises that they cannot 

provide ICT services to disadvantaged people or rural communities. Even within a 
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country, inequalities exist among urban and rural populations for accessing ICT 

penetration. 

The study seeks to identify and further understand the possible ICT indicators 

and process of indices formation. The study analyzed the effectiveness of ICT on 

female labour force participation and its effects on women‟s empowerment. 

 The research question of the study is: to what extent does ICT play a role in the 

equation of women‟s empowerment and economic development in developing 

countries? 

The study contributes to existing literature by examining the role of ICT on 

women‟s empowerment by focusing on Goal 5 (Gender Equality and Empower all 

Women and Girls) and target 5b specifically focus to enhance the use of technology 

for empowering women. This study, therefore, aims to identify the role of ICT in 

women‟s empowerment for fostering SDGs and will also provide policy relevance to 

foster the process of achieving the SDGs agenda 2030. 

 
3.2. Literature Review 
 

The way ICT has transformed our lives over the period of the last two decades 

has been effectively captured by global literature. ICT related research has given birth to 

a whole stream of theoretical and interdisciplinary research. A significant part of this 

literature has tried to assess the economic impact of ICT on women‟s empowerment. 

In the literature, there are several dimensions to the definition and scope of 

ICT. It is like Information Technology (IT), but its main concern is communication 

technologies. ICT is not only confined to computers, internet, cell phones, and 

telephone lines but is also about information and communication (Dlodlo, 2009). 

Hence, ICT is combination of hardware, software, networks, and media for 
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assemblage, storage, processing program, and demonstration of information in the 

form of voice, data, text, and description. 

The ICT has complete variety of electronic technologies and methods used to 

deal with information and knowledge, as defined by the United Nations Development 

Program (UNDP) “ICT are information-handling tools – a varied set of goods, 

applications and services that are used to produce, store, process, distribute and 

exchange information.” ICT is usually referred to assets such as computers and 

related hardware, software, communication, and video equipment (OECD, 2017). As 

a result, the widespread use of ICT would enable several tasks to be completed 

simultaneously and at low cost in a variety of businesses and areas. ICT provides 

people with access to and sharing information which can increase their capabilities and 

lead them to empower (Obayelu & Ogunlade, 2006). However, ICT not only increases 

abilities of an individual but also empowers them (Mansell & Wehn 1998) but also an 

effective use of ICT can develop and enable societies through greater inclusion, well-

being, cooperation, and participation. ICT affects the quality of life through 

knowledge, education, and skills and helps raise the standard of living of society. 

UNICEF, (2006) states that “women’s empowerment should be addressed at 

the level of basic welfare services, access to resources, mobilization, and 

participation, and control over power.” Women‟s empowerment is not only driven by 

their living standard but also by women‟s increasing educational attainment and 

opportunities created in modern countries (Klasen & Pieters, 2012). As a result, it is 

clear from the work of several researchers that ICT plays a crucial and necessary role 

in empowering women by providing them with a variety of options in the form of 

education, employment, and health services. 
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Several empirical research focused on assessing the effect of ICTs on female 

labour market involvement revealed that an increase in ICT use would in turn boost 

the participation of females in the labour force. (Chen, 2004; Beyond Access, 2012; 

Nikulin, 2017; Shehata, 2017; Efobi et al., 2018). Moreover, it has been observed that 

easy access to and the use of ICT has a positive impact on closing the gender 

employment gaps as ICT has a tendency to provide employment opportunities at large 

level for women also (Shehata, 2017). Furthermore, women would be empowered if 

easy access to virtual education and IT relate job provided to them. 

ICT is knowledge-based, and its entry into labour market is influenced by 

many aspects, and education is one of the most vital factors in determining access to 

the labour market. Involvement of the ICT with the support of educational needs help 

to empower women in society (Chen, 2004). Previous studies (Hafkin, 2000; Chen, 

2004; Islam, 2015) have emphasized the women‟s empowerment through ICT, which 

could be in the form of education, knowledge formation and employment. The ICT 

has the ability to improve women social and economic conditions in developing 

countries (Asongu & Odhiambo, 2018). With simple access to and usage of ICT, 

particularly in developing nations, women in particular may raise their quality of living 

together with their families and take part in the process of their nation's development. 

The term empowerment is used in the current study to describe the process 

that enables women to recognize their own accomplishments and equips them with 

the skills necessary to make decisions about their life on an economic, social, and 

cultural level. 

 
3.3. Conceptual Framework 
 

ICT can potentially influence the gender discrimination observed in different 
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development fields, such as education, health care, and entrance to political and 

economic fields (UN, 2019). Many international organizations now support programs 

in developing countries and ensure easy access to and use of ICT for social and 

economic development. 

Additionally, advances in ICT have created new openings for information 

distribution and information collection for women and men. Suppose access to and 

use of ICT is directly linked to social and economic development. In that case, it is 

essential to ensure that women in developing countries understand the importance and 

use of this technology. Therefore, ICT could be used as a means for women's 

empowerment, leading to equality and economic stability. Without the inclusion of 

ICT in the information age, countries are less likely to develop. 

It is widely argued that ICT has the potential to enable the entrance of low-

skilled and traditionally marginalized groups, such as women and individuals with 

disabilities, into the labor market. At the same time, ICT empowers women, and this 

empowerment focuses on the importance of developing their capacity and controlling 

the decisions and issues that shape their lives. 

 
 

Figure 7 : 3. 1 ICT, Women’s Empowerment and SDGs 

 
ICT can potentially be vital in empowering women through education and 

knowledge building, poverty alleviation, and job creation (Hafkin, 2000; Marcelle, 

2002). The most important determinant of a country‟s competitiveness is its human 

strength and talent, skills, education, and productivity of its employees. Therefore, the 
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SDGs 2030 agenda focuses on empowering women through ICT penetration and 

achieving human rights, equality, and economic productivity. 

3.4. Data and Definitions of Variables 
 

In this section, the author discusses the source of data and defines the variables. 

The study analyzes the panel data of 51 developing countries3 for the time 2000-17. 

The data has been taken from World Development Indicators (WDI) of the World 

Bank for ICT indicators, female labour force participation rate, and for control 

variables. 

The study constructs the ICT index from the following ICT indicators: mobile 

phone users per 100 people, internet users per 100 people, fixed broadband 

subscribers per 100 people, and telephone users per 100 people for selected 

developing countries (a list of 51 developing countries are given in Appendix). To 

develop the ICT index, the study has taken the sum of the broadband users, the 

telephone users, the mobile phone users, and the internet users in the population per 100 

persons. As the unit of expression is the same for all four indicators, that is, per 100 

persons and the values range from 0 to 100, their sum is then divided by four and 

multiplied by 100 to get the average Composite Index. The purpose of constructing the 

ICT index is to compare and measure the progress of ICT among selected developing 

countries. 

The present study also uses some control variables to avoid the problem of 

omitted variable bias and to check the consistency of the impact of ICT on female 

labour force participation. In addition, the study took the annual growth rate of GDP 

as a proxy of economic growth and the annual growth rate of government 

expenditures on education and 2Countries name with Global IDI and GGGI ranking 

are given in the annexure A. consumption goods. The formula for the growth rate is 
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given below: Growth Rate = 𝑌𝑡−𝑌𝑡−1 𝑌𝑡−1 Yt is the current growth GDP of the 

particular variable while Yt-1 is the GDP of the previous year. On the same ground the 

growth rate of government expenditure on consumption and government expenditure 

on education has been calculated. The detailed definition of all dependent and 

independent variables is presented in Table 3.1. 

Table 2 : 3.1 Data and Variables  

 

Variables Symbols Description 

Dependent Variables   

Female labor force 

participation 

FLFP Labor force participation rate of females from the 

total working population of age 15-64. It is a proxy used 

for measuring women‟s empowerment. 

The Main variable   

Information and 

Communication 

Technology index 

ICT It is a main independent variable and also an 

important indicator of SDG goal 5(5b). 

the Internet users per 100 persons who have access the 

worldwide networking, 

mobile phone users per 100 persons, 

telephone mainline users per 100 persons by connecting 

a customer‟s equipment to the public network the fixed 

broadband subscribers per 100 persons. 

Control variables   

GDP growth GDP It is also an indicator of SDG goal 8 (Decent work 

and economic growth) GDP growth rate is taken as the 

proxy for economic growth. 

Gross fixed capital 

formation 

GFCF Gross fixed capital formation is taken as the annual 

growth rate of investment. 

Fertility rate FR Fertility rate total birth per woman. 

Urban ratio UR Urban Population divided by total Population. 

Government 

consumption 

expenditure 

GCE General government final consumption 

expenditure (annual growth rate). 
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Government 

Expenditure on 

education 

GEE GEE is the financial variable from SDG goal 4 

focuses on indicators 4.5.4 and 4.5.5. Government 

expenditure on education (annual growth rate). 

Trade openness TO Import plus export is divided by GDP. 
 

Methodology 
 

To investigate the impact of ICT on women‟s empowerment, the previous 

studies have used different econometric techniques like OLS, GLS, IV, ARDL, 

LSDV and GMM techniques (Chen, 2004; Islam, 2015; Nikulin, 2015; Efobi et al., 

2018; Asongu & Odhiambo, 2018). This study uses the GMM approach for the 

analysis (Asongu & Odhiambo, 2018; Efobi et al., 2018). Before applying the GMM 

technique, the study applies the Ordinary Least Square (pooled OLS) and Fixed Effect 

Model (FEM/LSDV) to explain the reason for adopting the GMM technique. The 

GMM technique produces more efficient estimates, avoids the proliferation of 

instruments, and tackles the issues of endogeneity, heterogeneity, and over-

identification. However, the study also regressed the pooled OLS and LSDV/FE 

models from where the study encountered the above mentioned issues; hence,  the 

results are biased and inefficient. The functional form of the model is given in 

Equation 3.1: 

𝐹𝐿𝐹𝑃 = ((𝐿𝐹𝐿𝐹𝑃, 𝐺𝐷𝑃, 𝐼𝐶𝑇, 𝐹𝑅, 𝑈𝑅, 𝑇𝑂, 𝐺𝐹𝐶𝐹, 𝐺𝐶𝐸, 𝐺𝐸𝐸)                           3.1 3. 1 

In the above model, FLFP stands for Female Labour Force Participation, 

which is used as a proxy for women‟s empowerment and is the dependent variable. So 

LFLFP is the lag of the outcome variable, making the model dynamic. While ICT 

measures the ICT index, GDP measures the economic development of the given 

economies. FR measures the fertility rate; UR is for the urban ratio. To measure trade 

openness, we use the TO abbreviation, and for the annual growth rate of the gross 
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fixed capital formation, the study uses the abbreviation GFCF. GCE is the annual 

growth rate of Government final Consumption Expenditures. GEE stands for the 

annual growth rate of Government Expenditure on Education, which is also an 

essential indicator for achieving the SDGs 2030   Agenda. 

The purpose of using differenced GMM technique is to address the following 

issue. Firstly, the number of cross sections is greater than the number of time series, 

i.e., N>T; in the study number of countries is 51, while the corresponding number of 

periods to each country is 18- year 51>18. Secondly, to handle the endogeneity 

problem for time-invariant omitted variables and simultaneity is handled by taking 

instruments that also control heterogeneity. Thirdly, panel data for the GMM method 

should show that cross-country differences are considered (Asongu & Nwachukwu, 

2017; Efobi et al., 2018). Fourthly, the lag value of female labour force participation 

is characterized by stochasticity as it is consistent over time, the correlation between 

the level and first lag of the indicators is higher than 0.8 (Asongu & Odhiambo, 

2018), and it is also the rule of thumb for establishing stochasticity  in a variable. 

In the current study, the correlation between the level and the first lag of the 

dependent variable is 0.931. Hence, this study adopts the GMM estimation technique 

as it produces more efficient results (Arellano & Bover, 1995; Roodman, 2009). After 

checking the presence of heteroscedasticity by applying the test, the study chose two-

step procedure modeling instead of a one-step approach for controlling 

heteroscedasticity. 

The study includes the lag dependent variable as an independent variable to 

produce the dynamic panel data model. The one lag is included in the model because it 

is assumed that past year female labour force participation rate influenced the current 

participation level (Hossain et al., 2022). Therefore, the standard GMM Equation in 
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level and first difference is given in Equation 3.2: 

𝐹𝐿𝐹𝑃𝑖𝑡 = 𝛽1 + 𝛽2𝐹𝐿𝐹𝑃𝑖𝑡-1 + 𝛽3𝐺𝐷𝑃𝑖𝑡 + 𝛽4𝐼𝐶𝑇𝑖𝑡 + 𝛽5𝐹𝑅𝑖𝑡 + 𝛽6𝑈𝑅𝑖𝑡 + 𝛽7𝑇𝑂𝑖𝑡 + 
 
𝛽8𝐺𝐹𝐶𝐹𝑖𝑡 + 𝛽9𝐺𝐶𝐸𝑖𝑡 + 𝛽10𝐺𝐸𝐸𝑖𝑡 + 𝜀𝑖 + 𝜂𝑡 + 𝜇𝑖𝑡                                                                       3.2 

Therefore, Equation 3.2 is for the dynamic panel data model, as we are 

applying difference GMM technique, for that we take the first difference of above 

model. The study has taken the first difference of the level equation to tackle the issue 

of endogeneity and form the instruments (Hansen, 1982; Wooldridge, 2001; 

Roodman, 2009). As after taking the first difference time invariant variables would no 

more endogenous. 

𝐹𝐿𝐹𝑃𝑖𝑡 −𝐹𝐿𝐹𝑃𝑖𝑡−1 =𝛽2(𝐹𝐿𝐹𝑃𝑖𝑡-1 −𝐹𝐿𝐹𝑃𝑖𝑡−2) +𝛽3(𝐺𝐷𝑃𝑖𝑡 −𝐺𝐷𝑃𝑖𝑡−1) + 

𝛽4(𝐼𝐶𝑇𝑖𝑡 −𝐼𝐶𝑇𝑖𝑡−1) + 𝛽5(𝐹𝑅𝑖𝑡 − 𝐹𝑅𝑖𝑡−1) + 𝛽6(𝑈𝑅𝑖𝑡 − 𝑈𝑅𝑖𝑡−1) + 𝛽7𝑇𝑂 − 𝑇𝑂𝑖𝑡−1) 

 +𝛽8(𝐺𝐹𝐶𝐹𝑖𝑡 − 𝐺𝐹𝐶𝐹𝑖𝑡−1) + 𝛽9(𝑔𝑐𝑒𝑖𝑡 − 𝑔𝑐𝑒𝑖𝑡−1) + 𝛽10(𝑔𝑒𝑒𝑖𝑡 − 𝑔𝑒𝑒𝑖𝑡−1) + (𝜂𝑡 −𝜂𝑡−1)+ (  

− 𝜇𝑖𝑡−1 )                   3.3                                                                      

Where, 𝜀𝑖 is the country-specific effect, 𝜂𝑡 time-specific constant and 𝜇𝑖𝑡 is the 

residual of the model. 

While in Equation 3.3 instruments are not explicitly disclosed, the ICT index, 

considered strictly exogenous, is not disclosed (Asongu, 2017; Techamyou et al., 

2019). Moreover, based on the work done by Arellano and Bover (1995), the first 

difference is taken to remove any fixed effects that could be associated with error 

terms, and which may potentially lead to biases in the empirical model, which involves 

forward mean-differencing of the variables used in the model.  

The forward-orthogonal transformation approach requires the meaning of 

future observations to be subtracted from the variables rather than the previous 

observations being subtracted from the current observations (Roodman, 2009a). This 

approach aims to ensure that there are orthogonal conditions between forward- 
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differenced variables and their lagged values (Roodman, 2009a). This transformation 

also helps prevent data loss for all observations of all cross-sections, except for the 

last value of each cross-section as lagged values do not enter the formulae but remain 

valid as instruments (Roodman, 2009b; Asongu & Nwachukwu, 2016). 

3.4.1 GMM 

 

Hansen (1982) offered the extension of the Generalized Method of Moment 

with over identified restriction by taking the first difference and solving the 

simultaneity issue by  taking the lagged explanatory variable as an instrument, given 

that the fixed effect is correlated with the error term. Therefore, the ICT index, which 

is a strictly exogenous variable, would affect the dependent variable through the 

number of suspected endogenous variables. Furthermore, the validation of exclusion 

restriction is examined with the Difference in the Hansen Test for the significance of 

instruments. 

Let‟s suppose we have the papulation linear regression model. 

𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + … + 𝛽𝑘𝑋𝑘 + ⋯ + µ 3. 4 
 

Where Y is the dependent variable, X is the independent variable and µ is the 

error term. Given the random sample of y and x variables, the aim is to estimate the k+1 

parameter βj, as the linear regression has assumed that population error has zero mean, 

each Xi is uncorrelated with the error term, and µ has a zero-mean conditional on the 

covariates. That  

(µ) = 0 3.4a 
(Xj µ) = 0 3.4b 
(µ |𝑋1, 𝑋2, … , 𝑋𝑘) = 0  ℎ𝑒𝑟𝑒 𝑗 = 1,2, … 3 .4c,  

Let β0 denotes the k×1 parameter vector of interest, and gt (β) denote the m×1 

vector of moments that depends on data through β, with m ≥ k. the vector of moments is 



50  

stationary and satisfies the orthogonality condition, 

Egt(β0) = 0 3.4d 
 

When the conditional variance and covariance are not equal to zero, in this 

case, Ordinary Least Square will not work, and GMM works by obtaining the 

variance- covariance weighting matrix of the moment conditions. GMM has the ability 

to allow more moment conditions than there are parameters to be estimate and allows 

the parameters to be over identified. 

Arellano & Bond, (1991) gave the dynamic panel data model specification of 

the GMM technique in their paper: 

 
yit = αyi,t-1 + γxi,t-1 + ηi + µit 3.4e , t = 1….. T 

and i = 1………n, µit = ηi + νit 3.4f 

Where xit is the scalar and ηi and µit are the error components. Furthermore, xit 

is correlated with individual effects ηi and xit and νit would determine the instrument α 

and β. The instruments have been determined exogenously as xit is exogenous. 

By taking the first difference to remove the fixed effects would result in Δyit = 

αΔyit-1 + γΔxit-1 + Δµit  3.4g 

If {µit} assume to be iid then moment condition according to (Arellano & 

Bond 1991) would be: 

[(𝛥𝑦𝑖𝑡 − 𝛽𝛥𝑦𝑖𝑡−1)−𝑠 ] = 0      3.4h 

The above is the first difference dynamic panel data model in which study 

applies the difference GMM  technique. 
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The panel data has the problem of identification exclusion restriction due to 

the number of instruments. Furthermore, as in the panel, data time is exogenous, while 

other variables are endogenous and predetermined. Therefore, the dependent variable 

is affected by the identified exogenous variables through the endogenous variables 

(Roodman, 2009), and exogenous variables become endogenous after the first 

difference. 

The Difference in Hansen Test (DHT) is the criteria used to assess the validity 

of restriction for the exogeneity of instruments. For this, the null hypothesis is to test 

whether the instruments are valid and whether these instruments affect the dependent 

variable through endogenous variables. Therefore, the null hypothesis should not be 

rejected in DHT to hold the identification and exclusion restriction. This shows that the 

instruments are valid and do not affect the dependent variable (women empowerment 

index). While the Sargan test is not robust but not weakened by instruments. Hence, 

in order for the instrument to be valid, the Sargan test should be rejected. Moreover, a 

reaction of the alternative hypothesis proves that the dependent variable is exclusively 

affected by the identified instruments through endogenous mechanisms (Asongu & 

Nwachukwu, 2016; Asongu & Odhiambo, 2019). 

In the difference GMM, the second order test for autocorrelation (AR (2)) 

should not be rejected null hypothesis then the results are valid. The null hypothesis 

indicates the absence of autocorrelation in the residuals in orders one and two. 

Moreover, the rejection of the null hypothesis indicates that there is no autocorrelation 

(AR (1)) and (AR (2)). 

It is essential to discuss critical aspects of the GMM estimation technique: 

identification, simultaneity, and exclusion restrictions. Tchamyou & Asongu (2017) 
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have employed mainly years as strictly exogenous variables; the study also considers 

ICT to exhibit strict exogeneity, by the role of ICT on women‟s labour force 

participation rate. Hence, on the one hand, ICT is adopted independently as strictly 

exogenous variables, and on the other hand, ICT is complemented with years in the 

conception of strictly exogenous variables. The motivation for including the time-

invariant variables in ICT is consistent with the underlying literature; notably: it is not 

feasible for the time-invariant variables to be endogenous after the first difference 

(Roodman, 2009b). 

The corresponding predetermined or suspected endogenous variables represent 

how ICT affects women‟s empowerment. Hence, in the GMM specification, the 

procedure employed for ICT and the time-invariant omitted indicators (or ivstyle) is 

„iv(ICT, years, eq(diff)). In contrast, the procedure for examining the predetermined 

variables is the gmmstyle. Regarding the exclusion restrictions, the Difference in 

Hansen Test (DHT) was used in this study to test the validity of the exclusion 

restriction (Asongu & Odhiambo, 2019; Asongu & Nwachukwu, 2016). The Hansen 

test states that if the alternative hypothesis is not accepted, the instruments can only 

fully explain the dependent variable using suspected endogenous factors (Tchamyou 

& Asongu, 2017). 

The issue of simultaneity is solved with lagged explanatory variables as 

instruments. Given that fixed effects correlate with the error terms, taking the first 

difference approach removes those fixed effects to avoid obtaining biased estimations 

(Arellano & Bover, 1995). Forward mean variations are used in the transformation, 

which differs from removing earlier data from more recent ones. In more detail, the 

meaning of anticipated observations is subtracted from historical observations 

(Roodman, 2009b). These transformations enable scenarios where lagging 
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observations and forward-differenced indicators are orthogonal or parallel. In order to 

prevent data loss, transformations are also computed for all observations in each 

country other than the most recent one. 

 
It is possible in panel data that about the exclusion restrictions, the adopted 

strictly exogenous variables (ICT and time-invariant indicators) affect the dependent 

variable exclusively through the suspected endogenous variables. Moreover, the 

statistical validity related to the exclusion restrictions is examined with the Difference 

in the Hansen Test for the relevance of instruments. 

In theory, the null hypothesis should not be rejected for the variables exhibiting 

strict exogeneity to explain the dependent variable only through the endogenous 

explaining variables. It is essential to note that when the null hypothesis of the Sargan 

Over identifying Restrictions test is rejected in the instrumental variable method, it 

implies that the instruments do not exclusively explain the dependent variable via the 

predetermined variables (Beck et al., 2003). However, the Difference in Hansen Test 

is the information criterion needed to investigate if ICT is strictly exogenous in the 

GMM estimation technique with forward orthogonal deviations. Therefore, for such an 

assumption of strict exogeneity to hold, the alternative hypothesis of the Difference in 

Hansen associated with an instrumental variable (ICT, year, eq(diff)) is rejected. 

3.5. Results 
 

Table 3.2 presents descriptive statistics of the given variables. Summary 

statistics show that almost an average of 46% of the women in developing countries 

participate in the labor force and across countries, variation in the labour force is 15%. 

As provided in Table 3.2, the average penetration of ICT in developing countries 

is (25.81), which is assumed as  one reason for the low level of women‟s 
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empowerment in developing countries. While across these developing countries, the 

ICT index variation is 17%. The GDP growth of selected developing countries is also 

very low, on average is (4.3) even though the minimum level is negative in selected 

middle-income countries. The reason for negative GDP growth is that compared to 

the previous year, the rise in GDP is low, which shows negative growth. Whereas 

minimum growth rate of government expenditure on consumption goods is also 

unfavorable (-3.07%), and the maximum range is (85.4%). However, the maximum 

growth rate of government expenditure on education is just (14.1%), and on average, 

government expenditure on education rate is 2.02. 

Table 3 : 3.2 Descriptive statistics  

__________________________________________________________  
 

Variable Obs Mean Std.Dv Min Max 

Flfpr 918 45.82 15.044 11.893 81.841 

ICT 918 25.81 17.526 0.167 70.966 

GDP 918 4.344 3.368 -14.759 18.287 

Fr 918 2.622 0.975 1.085 5.58 

Ur 918 0.552 0.194 0.182 0.988 

Gfcf 918 6.027 13.15 -41 57.964 

Gce 918 4.395 6.643 -23.076 85.359 

Gee 918 4.394 2.023 1.012 14.059 

Trade 918 0.742 0.354 0.156 2.473 

 

Table 3.3 provides the correlation matrix for all variables that are used in estimation 

process. From the Table, it has been observed that ICT index has positive as well as 

negative correlation with other independent variables. Also, there is no 
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multicollinearity observed among variables. 
Table 4 : 3.3 Correlation Matrix 

Variables 1 2 3 4 5 6 7 8 9 

FLFP 1         

ICT 0.047 1        

GDP 0.073 -0.448 1       

Fr 0.032 -0.545 0.036 1      

Ur -0.044 0.423 -0.218 -0.464 1     

Gfcf -0.014 -0.631 0.407 -0.01 -0.033 1    

Gce 0.082 -0.437 0.238 0.159 -0.179 0.036 1   

Gee 0.09 0.409 -0.148 -0.135 0.187 -0.077 -0.147 1  

Trade 0.276 0.214 0.017 -0.183 -0.027 -0.007 -0.015 0.241 1 

                                                
The study individually regress the 10 countries from 51 selected developing countries 

to show the regression results of these countries (regression results are shown in 

Appendix). From the results, the study found that in the case of most of the middle-

income countries trade openness, urban ratios, government expenditure on education, 

and gross fixed capital formation show the negative impact on female labour force 

participation. Therefore, in panel of 51 developing countries including middle-income 

and upper middle-income group, some unexpected results have produced. Like trade 

openness shows the negative and significant association in case of Belarus, Russia, 

and Senegal. Same as for other indicators like urban ratio and government 

expenditure on education. 

The study also applies pooled Ordinary Least Square (OLS) and Least Square 

Dummy Variable (LSDV) model, but the results were not consistent and biased due to 

the problem of heteroscedasticity and expected endogeneity.  
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Test for Heterogeneity 
 
Breusch–Pagan/Cook–Weisberg test for heteroscedasticity 
 

This test is used to determine whether heteroscedasticity is present in the 

model or not.  Assumption: Normal error terms 

H0 : Homoscedasticity is present  

H1 : Heteroscedasticity is present 

If the p-value of the test is less than some significance level (α = 0.05) then we 

reject null hypothesis and conclude that heteroscedasticity is present. 

chi2(1) =  6.19 

Prob > chi2 = 0.041 
 

The p-value corresponding to the chi-square test is 0.041, which is less than a 

0.05 significance level. Therefore, we reject the null hypothesis and conclude that 

heteroscedasticity is present in the data. Now in this case stand errors shown in Table 

3.3 columns 1 and 2 are unreliable. Therefore, to tackle heteroscedasticity from the 

model, GMM technique has been used. In column 3, the results of two-step difference 

GMM  has been given which tackle the problem of heterogeneity and exogeneity 

specifically. In Table 3.4, the results of GMM are presented where female labour force 

participation rate is use as the proxy for women‟s empowerment. The coefficient of 

ICT index is statistically significant with expected sign which implies that ICT has a 

positive impact on FLFP and can strengthen the efforts for achieving SDG 5. 
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Table 5 : 3.4: Regression Results for Women’s Empowerment 

FLFP Pooled OLS LSDV           GMM 

flfp_1      0.541*** 

 (347.06) (32.11)    (85.97) 

ICT -0.002 0.004  0.0347*** 

 (-0.84) (0.80)  (7.46) 

GDP 0.014 0.022 0.0162*** 

 (1.00) (1.23)  (5.24) 

GCE 0.011 0.01 0.108*** 

 (0.93) (0.97) (11.14) 

GEE -0.001 -0.001 -0.001*** 

 (-0.74) (-0.04) (-4.55) 

TO 0.159 -0.668 1.153*** 

 (1.27) (-1.30) (5.63) 

Fertility 0.081 0.163 -0.533 

 (1.48) (0.52) (-1.60) 

GFCF -0.002 -0.001 -0.004** 

 (-1.03) (-1.20) (-3.06) 

UR 0.797** 2.354 -12.97** 

 (3.10) (0.75) (-3.08) 

_cons -0.299 5.503*  

 (-0.82) (2.47) 

N 867 867 867 
t-statistics in parentheses ** p<0.05, *p<0.1, *** p<0.01 
 
The detailed results of the GMM technique are shown in Table 3.5. The results in 

Table 3.5 show that the lagged dependent variable has a positive and significant 

association with the female labour force participation rate. Furthermore, it shows that the 

previous year‟s female labour force participation rate would influence the current year‟s 

female labour force participation. From Table 3.5, it has been noticed that the ICT index is a 

highly significant and positive association with the female labour force participation rate, 

which is taken as a proxy for women‟s empowerment. Although the size of the coefficient is 
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small, one unit increase in ICT penetration would increase the female labour force participation 

by 3.5 percent, the value is very low due to the case of some developing countries where the 

infrastructure for ICT penetration is underdeveloped. From the results, it has been observed 

that easy access to and use of ICT will enhance women‟s empowerment and foster the process 

of achieving the       SDGs 2030 agenda. 

The expected signs of GDP growth, used as a proxy for economic growth and 

development, have a positive and significant impact on women‟s empowerment. The 

results indicate that economic growth is inclusive concerning women‟s empowerment 

in developing countries.  

On the other hand, the estimated results of gross fixed capital formation and 

the government expenditure on education are significant but negatively associated 

with female labour force participation rate. Educational expenditure increase the 

attainment of higher education level which in turn decreases female participation in 

the labour force. However, a negative association with GFCF shows that investment 

has increased capital formation, which as a result, demands skilled workers and causes 

a negative impact on female labour force participation due to two main reasons, 

firstly, investment as a percentage of GDP could be made for non-developmental 

works which causes a negative impact on employment generation (Mushtaq et al., 

2013), secondly in developing countries, most females are associated with the 

unskilled labour force, for example, handy craft and agricultural sector. 
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Table 6 : 3.5 Results from GMM Model 

Variable coeffficients p-values  [95% conf. 

interval] 

FLFP_1 0.541**** 

(0.006) 

0.000 0.528-0.553 

ICT Index 0.035*** 

(0.005) 

0.000 0.025-0.044 

GDP Growth 0.016*** 

(0.003) 

0.001 0.01-0.022 

GCE 0.108*** 

(0.01) 

0.004 0.088-0.127 

GEE -0.0003*** 

(0.001) 

0.001 -0.004- -0.001 

Trade Openness 1.153*** 

(0.205) 

0.000 0.741-1.564 

Urban Ratio -12.972*** 

(4.215) 

0.007 -21.436- -4.508 

GFCF -0.004*** 

(0.001) 

0.0040 -0.007- -0.001 

Fertility -0.533 

(0.333) 

0.115 -1.201-0.134 

Pr z> AR(1) 0.004 Pr z> AR(2) 0.819 

Pr > Chi2 Hansen 

test 

1.00   

***p < 0.01, **p < 0.05, *p <0.1 

 

The government consumption expenditure shows an expected positive 

association with the female labour force participation rate, and the results are 

consistent with previous studies (Chen, 2004; Islam, 2015; Nikulin, 2017). Also, trade 

openness has a significant and positive impact on FLFP in the case of developing 

countries. On the other hand, the calculated findings of urban ratios indicate a 

negative correlation with FLFP, suggesting that, on average, a unit increase in the 
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urban ratio would result in a 12-unit reduction in the FLFP rate. The decline in female 

labor market participation in urban areas is due to several plausible reasons: in rural 

areas, most females are involved in agriculture work, and this holds less often for urban 

areas. In urban areas, skilled workers are in high demand, and males are more involve 

in skilled work. Moreover, in a transition period from rural to urban areas, women did 

not find employment. Lastly, in urban areas girls and women are more focused on 

pursuing higher education than performing unskilled labour (Mitra, 2019). 

The Sargan (1958) test and the Hansen (1982) J-test, two-step GMM diagnostic 

tests used in the study to confirm the accuracy of the results. The model's instruments 

were tested for validity using the Hansen test, and over identifying constraints were 

checked using the Sargan test. From the Table 3.5, it has been seen that there is no 

second-order serial correlation in the model, as indicated by the p-value (0.819) AR 

(2). The p-value of 0.819 is higher than the default value at 5%; hence unable to reject 

the null hypothesis. Additionally, based on the p-value, the Hansen test statistic result 

indicates that the instruments included in the model are valid. Moreover, the Sargan 

test also gave a significant result, that is, a 0.282 level of significance, according to 

Roodman (2009a) Sargan p-value should be greater than 0.25 to accept the null 

hypothesis that the instrument as a group are exogenous or all instruments are valid. 

 
3.6. Summary 
 

Women having almost an equal proportion in terms of population, it is as 

necessary to highlight the issues to provide suitable solutions for women as for men so 

that both can contribute towards socio-economic betterment. ICT has played an 

important role in empowering women over the past couple of decades and has a 

distinctive consideration in setting SDGs. 
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The study finds that ICT has a statistically significant and positive impact on 

women‟s empowerment, which shows that easy access to and use of ICT can improve 

the female labor force participation rate. Other feature variables like GDP growth, 

government consumption expenditure, trade openness, and lagged dependent variable 

also significantly and positively impact women‟s empowerment. 

The study‟s finding supports the positive role of ICT on the female labor force 

participation rate, which has implications for SDGs goal 5 in many perspectives, 

notably empowering women, enhancing technology, increasing participation of women 

in the labour force, inclusive development, and economic growth in developing 

countries. 

It is necessary to make women feel empowered, as an essential part of society 

as women can participate in economic activities. In addition, there is a need to feel 

women motivated enough to lead them to achieve self-actualization, increasing their 

productivity and fostering the SDGs agenda 2030 through easy access to and use of 

ICT. Therefore, it is beneficial for any society to empower women, and ICT is one of 

the essential tools to achieve this objective. 
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CHAPTER 4 
ROLE OF ICT ON WOMEN’S DECISION-MAKING AND 

ACHIEVING THE SDGS AGENDA 2030: A CASE STUDY OF 

PAKISTAN  

4.1. Introduction 
 

The easy access and the use of ICT has significantly reduced gender inequality 

over time in many parts of the developing world. In developing countries 

disadvantaged groups especially, women are facing many economic and social 

obstacles in participating the decision regarding their own life. The lifestyle of people 

living in these countries can efficiently improve by providing them the easy access to 

technology. Hence, the ICT can provide more than just information to women and 

therefore, ICT has ability to foster the process of sustainable development (Mackey, 

2012). 

Women are an essential part of the domestic and global workforce. Female 

labour force participation rate for developed countries is around 80% and for 

developing countries it is almost 40% (ILO 2018). Nevertheless, ICT is playing vital 

role to improve women in the developing countries. Women‟s empowerment can be 

analyzed using measures such as participation in decision-making at household level 

(Afifi, 2009; Ndaimani et al., 2018). Additionally, it has been found that the 

socioeconomic empowerment of women can be achieved by the use of ICT which in 

turn positively influences the participation of women in decision-making (Joseph, 

2011). 
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The potential scope of the ICT for empowering women is very crucial for the  

patriarchal country like Pakistan, where it is hard for women to go out for their 

financial needs. The easy access and effective use of the ICT by women, in return 

promoting the socio and economic development as the ICT brought new jobs 

opportunities for them. Therefore, there is a need for mainstreaming the 

transformation of the ICT sector by integration of women into the sector (Marcelle, 

2002). 

The 2030 agenda for the Sustainable Development was launched in 2015 and 

it has emphasized a lot on gender equality and women empowerment. Agenda 2030 is 

a comprehensive agenda with the slogan of “leaving no one behind”. Therefore, a 

dedicated goal 5 out of the 17 goals aimed at promoting gender equality and 

empowerment of all women and girls. While the target 5b especially emphasizes 

empowering women through technology. Hence, achievement of SDGs in general and 

target 5b in particular will play an effective role in women‟s empowerment. 

The constitution of Pakistan gives equal rights to women and every successive 

government has tried to promote socioeconomic status of women. There is general 

agreement that women should be empowered for playing an active part in county‟s 

progress. However, women‟s empowerment remained major concern in Pakistan and 

the country remained on the lowest position in gender parity indices. Moreover, it has 

been observed that gender equality is essential for economic progress and boosting 

human well-being of a country. Therefore, Women‟s disempowerment has taken the 

attention of academicians and policymakers. It has been realized that there is a need to 

analyze the determinants of women‟s empowerment to form policies for national 

development. 
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Pakistan is a developing country with a population of 220.875 million and 

24.3 percent of that population lives below the poverty line. It has been observed that 

women‟s status in Pakistan is not socioeconomically comparable with men. The low 

rate of women‟s participation in economic activities and lower levels of educational 

accomplishment than men in Pakistan is a major reason for hurdles in women‟s 

empowerment (Riaz & Pervaiz, 2018). Pakistan is a patriarchal society and there is a 

continuous increase in discrimination against women, which causes rise in the gender 

gap in all sectors (UNICEF, 2006). Unfortunately, patriarchal and social norms 

restrict women‟s participation in the labour force.  

Nowadays, this is burning issue and a dire need to study the factors that can 

help the policy makers in Pakistan to achieve SDGs with special focus on ICT for 

women‟s empowerment. Therefore, present research conducted to explore the impact 

of ICT and other possible factors that have influenced women‟s empowerment in light 

of SDGs in Pakistan. Pakistan faces great challenges in achieving gender equality. 

Present study assessed the association between women‟s empowerment and selected 

ICTs indicators with socioeconomic and demographic factors based on household 

surveyed data (PDHS) from the year 2017-18. 

The study will also highlight the important indicators along with ICT that may 

play critical role in improving gender equality and enhancingng the process of 

achieving SDG 5 in Pakistan. This study also addresses the gap in the literature on 

women‟s empowerment, ICT, and SDGs in Pakistan. The study is further divided into 

the following sections. Section 4.2 discusses the literature, section 4.3 mentions data 

sources and variables description and section 4.4 state methodology. In section 4.5 the 

discussion of the empirical results given which will be followed by conclusion and 

recommendation of the study in section 4.6 has been given 
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4.2. Literature Review 
 

Empowerment is a complex and a multidimensional phenomenon, as some 

policy or action valid for one country may not be true for other countries because of 

the difference between sociocultural and ethical norms among countries and this results 

in different proxy indicators for empowerment (Chaudhry & Nosheen, 2009; Cornwall 

& Edwards, 2010; Thandar et al., 2019). Most of the definitions of empowerment 

indicate that it is an ability to take decisions and control own destiny. 

Mansell (2014) considered empowerment as a practice which includes a shift 

from a state of disempowerment to the empowerment. Moreover, empowerment is the 

procedure which has the ability to make choices and convert those choices into an 

outcome. Women‟s empowerment is a conventional aspect of economic progress 

which has been admitted locally nationally and globally (UNDP, 2016). Furthermore, 

empowerment is considered as a process from which individual could enhance and 

raise his/her self-reliance, self-confidence, self-esteem, and self-worth. 

The empowerment theory comprises three interconnected dimensions: 

resources, agency, and achievement (Kabeer, 1999 & 2001). The dimension of agency 

got primary attention and showed comparative women‟s power with their partners, 

revealing their independence (Chaudhry & Nosheen, 2009). Hence, much literature 

works on these three dimensions of women‟s empowerment. The conceptualizations 

of women‟s empowerment have taken as the term „independence‟ explicitly discusses 

women‟s decision-making power and freedom (Thandar et al., 2019). It has been 

observed that (Kabeer, 1999 & 2001; Chaudhry & Nosheen, 2009; Thandar et al., 

2019) all believed that women‟s empowerment could be achieved by giving them 

independence in their decisions regarding their selves and their families. 
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Several studies have specified numerous indicators influencing a woman‟s 

autonomy and ability to engage in a patriarchal bargain with their husband. These 

factors include educational level, literacy, household size, age at marriage, income, 

marital status, employment, number of living children, and wealth status (Chaudhry & 

Nosheen, 2009; Akram, 2018; Riaz & Pervaiz, 2018; Thandar et al., 2019). These 

studies examined the role of demographic and economic variables on women‟s 

autonomy and found that these indicators significantly impact women‟s 

empowerment. 

Successful case studies from many countries describe the use of ICT as a tool 

for the economic empowerment of women (Prasad & Sreedevi, 2007), participation in 

public life (Lennie, 2002), and enhancing women's skills and capabilities in society 

(Mitchell & Gillis, 2007). When used effectively, ICT can create better 

opportunities for women to exchange information, access online education, and 

engage in e-commerce activities (Marcelle, 2002). Overall, previous studies have 

considered ICT as a crucial indicator for empowering women. 

The study (Akram, 2018) mentioned the important determinant of women‟s 

decision-making power by using the data from PDHS 2012-13 and examined the 

variables which mostly play a role in women's empowerment in Pakistan. The study 

estimated Logit and Ordered Logit models to explore that age, residence, education of 

women, participation in paid jobs, ownership of assets, wealth index, number of sons 

and daughters alive, and the use of electronic media have a significant impact on 

women‟s empowerment (Akram, 2018). At the same time, the age of the household 

head, the size of the family, and being a relative of the husband hurts the women‟s 

empowerment. 
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On the same line (Riaz & Pervaiz, 2018) examine the impact of education and 

employment on women‟s empowerment in Pakistan using household-level data from 

PDHS 2012-13. Women‟s participation in decision-making regarding their health care, 

visits to relatives, spending of husband‟s income, major household purchases, and 

decisions regarding contraceptive use show women‟s empowerment. Using Binary 

Logistic regression (Riaz & Pervaiz, 2018) showed that women‟s education and 

employment positively and significantly impacted women's empowerment in Pakistan. 

The analysis of feminists mobilizing in formulating the gender equality agenda 

of SDGs has been studied by (Sen, 2019), who argued for the need to locate feminists 

mobilizing for the SDGs in the context of the history and persistence of gender 

inequality and violations of girls and women‟s human rights, and the struggle against 

these violations. Sen, (2019) emphasized the importance and sensitivity of an effective 

political and economic environment, better institutions, and vigorous movements for 

empowering women and achieving the SDGs. The study emphasizes that women‟s 

organizations focus on accomplishing SDG 5. 

The relationship between women‟s economic, social, and demographic status 

and the dimension of women empowerment among married women in Myanmar is 

analyzed by (Thandar et al., 2019). The study investigated how these indicators impact 

women‟s empowerment using a logistic model in the data taken from MDHS. The 

study (Thandar et al., 2019) found that educated, employed, and wealthier women 

positively associated with women‟s decision-making power. It was also observed that 

urban residence, the number of children, and women‟s increasing age gave higher 

empowerment to women for participating in household decision-making. 

All the above studies have to mention the different socioeconomic and 

demographic indicators of women‟s empowerment, but slightly any study mentioned 
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the role of ICT on women‟s empowerment in the context of Goal 5 of the SDGs 2030 

agenda. Therefore, the Current study examines the impact of ICT penetration on 

women‟s empowerment in the context of SDG 5 and explores how it helps in 

fostering the process of achieving the SDG 2030 agenda. 

4.3. Data Source and Variables Description 
 

The present study takes the definition of women‟s empowerment as a process 

that gives control of power and resources, and changes women‟s lives over time 

through their active participation in decision-making. 

To analyze the impact of ICT on women‟s empowerment, the study has used 

household level data from Pakistan Demographic Health Survey PDHS 2017–18 

surveyed by National Institute of Population Studies (NIPS) with the support of US 

Agency for International Development (USAID). The unit of analysis for each DHS 

data file varies from Women (IR file) to Men (MR file) to Household (HR file) to 

Child (KR file). In the Women Recode file, the unit of analysis is ever married 

women under the age of 15 to 49 has used for current analysis. 

A sample size of 15,675 households was selected, in which 7894 (50.4%) 

households belonged to urban areas and 7783 (49.6%) to rural areas. Number of 

women interviewed were 15,068. Ever married women of aged 15–49 is the 

respondent variable that has been used for our empirical investigation. 

The study constructed a variable named as Women Empowerment Index (WMI) 

by using indicators of decision-making in own health care, household purchases, visits to 

family and control over husband‟s earning (Thandar et al., 2019). The detailed 

definition of variables is given in Table 4.1. 

The study has taken „own mobile phone‟ and „internet use‟ as ICT indicators. 

These are also mentioned in SDGs (goal 5b and goal 17.8); these are our main variables 
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to measure the women‟s empowerment index. While age, education, employment, 

region, residence, sex of household head, wealth index, number of alive sons, and 

exposure to media are taken as control variables. Many studies also took these 

socioeconomic and demographic variables (Mahmud et al., 2012; Akram, 2018; Riaz 

& Pervaiz, 2018; Sen, 2019; Thandar et al., 2019). 

In the PDHS 2017–18 dataset, women‟s participation in decision-making in 

their health care, household purchases, visits to family, and control over their 

husband‟s earnings has been divided into five categories. These categories are as 

follows women take decisions alone, a woman takes a decision jointly with her 

husband, woman takes a decision jointly with other family members, a woman‟s 

husband takes the decision alone, and other/family elders decide without consulting 

the woman. The first three responses in which women participate in decision-making 

will take the value of 1 and suppose that women are empowered to take decisions. 

The other responses in which women have not participated will be coded as 0. 

Therefore, the study transforms these four indicators into a binary category, 0 when 

the decision is taken without the concern of a woman and 1 when the decision is taken 

by a woman or jointly with the concern of a woman. 

To construct the women‟s empowerment index, the study adds participation in 

decision about own health, household purchases, visit to family or relative, and 

decision on the spending husband‟s earnings. Through this process, the study has 

multinomial categories from 0 to 4, woman is considered empowered if she 

participates in at least three areas of decision-making (Thandar et al., 2019). In the 

current study, values 3 and 4 stand 1: if the woman is empowered and otherwise 0. 

In DHS, the definition of head of household is “the head of the household is 

one of the household members recognized as the head of the unit by the other 
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members.” Therefore, it is not necessary if female headed house, she would be 

widow; it could be divorced, her husband is living abroad or somewhere else for 

work, or even if the husband is there. However, from mutual understanding, the 

women decide for the family. In the current study, the sex of household head is taken 

as 1: if female is heading the household (respondent or any female above 49) and 0: if 

the male is the head of household. 

In the DHS, the household head is one who takes the decision in the family 

and all other family members mutually considered him/her the head of household. 

The gender of household head measured through a dichotomous variable. Coded as 0, 

if head of household is male and coded as 1 if female headed household. 
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Table 7 : 4.1 Definition of Variables 

Variables Definition 

Women’s 

Empowerment 

Index 

WMI is composed of four indicators of decision making. These are 

participation in decision about own health, household purchases, 

visit to family or relative and decision on spending of husband‟s 

earning. Our dependent variable is binary with value 0-1. Where 

0 means no empowerment and 1 means fully empowered. 

Own mobile 

phone 

it is a dichotomous variable and is label as, 1: if own mobile phone 

0: otherwise 

Use internet The use internet is also a dichotomous  variable 1: if using internet 

0: otherwise 

Women’s 

education 

Education of respondent women has four categories: 

1: if no education; 2: if primary (min 5 yrs.), 

3: if secondary (min 10 yrs.); 4: higher education (min 12 yrs.) 

Women’s 

occupation 

Women‟s occupation is divided into: 1: if working 

0: if not working 

Wealth index The wealth status of women‟s household is measured through the 

score of wealth index. 

The value of score is 0-4 where 0 if poorest, 1 if poorer, 2 if middle, 

3 if richer and 4 if richest. 

Husband’s 

education 

The education of husband also classified into four categories: 1: 

no education, 2: primary education, 3: secondary education and 4 

higher education. 

Husband’s 

occupation 

It is binary variable 1: if working 0: if not working 

Media It is also a categorical variable; we include frequency of reading 

newspaper. Frequency of listening to radio and frequency of 

watching TV. With four categories: 1: not at all, 2:  occasionally, 

3: at least once a week and 4; daily. 

Region Region of Residence used as categorical variable with five possible 

outcomes depending upon that in which region of the country 1, if 

Punjab; 2, if Sindh; 3, if Khyber Pakhtunkhwa; 4, if  Balochistan; 
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and 5, if others. 

Residence Place of residence is a dichotomous variable and has been 

classified into two categories i.e., urban, and rural. Coded as 1, if 

respondent lives in urban area and coded as 0 if respondent lives 

in rural area. 

Number of   

alive 

Sons 

The number of alive sons is combined with no. of son home and no. 

of son away. Alive sons= 0: if no son; 1: if 1to 2 sons; 2: if 3 to 4 

sons; 3: if 5 and more sons. 

Sex of   

household 

Head 

Sex of household head is categorized as 0 if male is head of 

household and 1 if female is heading the house. 

Women’s age Women‟s age has been classified into seven categories of seven 

age cohorts i.e., 15–19, 20–24, 25–29, 30–34, 35–39, 40–44 and 

45–49. Thus, it is a categorical variable with seven possible 

outcomes. 

Husband’s age Husband‟s age has classified into four categories, and it is a 

categorical variable. 

4.4. Methodology 
 

To find out the impact of ICT on women‟s empowerment, the study has used 

the PDHS 2017-18 data. Our dependent variable is women‟s empowerment, measured 

through the proxy of decision-making variables. Women‟s own mobile phones, and the 

use internet are our main independent variables used for ICT along with other socio-

economic and demographic indicators of women‟s empowerment. As dependent 

variable of the current study is a binary variable. Therefore, we use binary logistic 

regression to predict the outcome (Akram, 2018; Riaz & Pervaiz, 2018; Thandar et al., 

2019). The logistic regression analysis has given the Odds Ratio (OR) concept, which 

measures the strength and association between the dependent and independent 

variables. 
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The functional form of the model is given below. 
 
(𝑌) = α +β1𝑋1 +β2𝑋2 +β3𝑋3 +β4𝑋4 +β5𝑋5 + β6𝑋6 + β7𝑋7 +β8𝑋8 + β9𝑋9          4.1 

Where Y is the women‟s empowerment index, which is constructed from the 

women‟s participation in decision-making indicators. While X1 is the women own 

mobile phone, X2 is the women use internet, X3 shows women age, X4 present‟s 

women education level and X5 is the women‟s employment status. Likewise, X6, X7, 

X8 and X9 are the region, residence, sex of household head, and wealth index. In the 

present study WMI was computed by constructing the following participation in 

decision-making variables: women‟s own control over their husband‟s earnings, major 

household purchases, visits to family or relatives and women‟s own decision on their 

health care. The study used binary logistic regression model for women‟s 

empowerment index, and other four dependent variables of decision making, by using 

the same independent variables. Hence the study estimated five categorical binary 

models through logistic regression estimation technique. 

As empowered women may have ICT access, and there is a strong likelihood 

that causality will exist in our model. However, finding causality in the study will be 

challenging because cross-section data are typically collected at a single point in time 

while considering various population characteristics. Additionally, it is discovered in 

the literature that the main difficulty with cross-section research is separating the 

cause and effect from a simple relationship (Mann, 2003). 

4.4.1 Logit Model 

Mostly, research in the household data survey is aimed at describing, 

understanding and making use of the relationship between independent variables and 

outcome variable that is discrete. When the dependent variable is discrete categorical 
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variable, the conventional estimation techniques become obsolete, and researchers 

mostly preferred to use logit/probit models. Therefore, when the dependent variable is 

not continuous variable, then instead of modelling the value of the outcome variable 

the probability of outcome is modelled. 

Logistic regression model belongs to the family of Generalized Linear Model 

(GLM), and it is used when the dependent variable is categorical. Binary Logistic 

Model is commonly used form of logit model which gives results as success or failure. 

These categories could be given in nominal or ordinal form depending on the scale of 

the respond variable. Logistic regression is usually used in social, educational, and 

medical research One of the assumptions of the Logistic model is that it does not 

assume any linear relationship between dependent and independent variables and 

hence takes the log odds to develop the linear relationship between the independent 

and dependent variables. Additionally, it is assumed in the model that error term does 

not need to be normally distributed. In logistic model homoscedasticity in not 

required, while error term has binomial distribution rather than normal distribution. 

Moreover, dependent variables could be categorical and continuous and measures on 

an interval. Furthermore, for dichotomous dependent variables, OLS is inappropriate 

because it tends to produce predicted probabilities greater than one and less than zero. 

Nevertheless, the most suitable technique here is logistic regression analysis. More 

elaborately probability of being Happy or not can be elaborated as a function of 

cultural variables depicted below as, For keeping the predicted probabilities between 

zero and one, logistic relationship fits a shaped relation with empowered and other 

covariates./ 
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𝜋𝑖 = 𝑝(𝑒𝑚𝑝𝑜𝑤𝑒𝑟𝑒𝑑 = 1) probability for women’s empowerment = α + 

β1𝑋1 + β2𝑋2 + β3𝑋3 + β4𝑋4 + β5𝑋5 + β6𝑋6 + β7𝑋7 + β8𝑋8 + β9𝑋 9 

4.2 

𝜋 𝑙𝑜𝑔𝑖𝑡(𝑌) = ln (1 – 𝜋 )= α + β1𝑋1 + β2𝑋2 + β3𝑋3 + β4𝑋4 + β5𝑋5 + β6𝑋6 + 

β7𝑋7 + β8𝑋8 + β9𝑋9 
4.3 

Here 𝜋𝑖  / 1− 𝜋𝑖 

is odds of the respondent with empowerment, which is attained by dividing the 

probability of empowerment 𝜋𝑖 by the probability of being with no empowerment state 

as 1 − 𝜋𝑖 leads to the formulation of log-odds  We have to find the probability of 

women‟s empowerment in the context of other covariates as Logit model predicts the 

probability of success of an event by fitting data to a logit function. The dependent 

variables in the study are dichotomous which can take the value from 1and 0. Where 1 

is for empowerment and 0 for no empowerment. 

 
4.5. Empirical Results 
 

Table 4.2 shows the description of empowerment status of women with 

respect to the own mobile, use of internet, socioeconomic and demographic indicators 

of women empowerment. The Table 4.2 calculates the descriptive statistics of 

women‟s participation in decision-making regarding their own health, visits to family, 

household purchases and control over husband‟s earning with respect to own mobile, 

use of internet, age, education, employment, residence, region, number of children and 

wealth index From the Table 4.2, we can see that about 43% women own mobile 

phone and 18% women have access to internet in Pakistan. Participation in decision-

making has been increased with respondent who used internet and own mobile phone. 

Nearly 57% respondents do not have own mobile phone and their participation in 

𝑒  α+ β1𝑥1+ β2𝑥2+ β3𝑥3+β4𝑥4+β5𝑥5+β6𝑥6+β7𝑋7+β8𝑋8 +β9𝑋9 
 

𝜋 = (1 + 𝑒 α+ β1𝑥1+ β2𝑥2+ β3𝑥3+β4𝑥4+β5𝑥5+β6𝑥6 +β7𝑋7+β8𝑋8+β9𝑋9 ) 

4.4 
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decision-making regarding all four areas are less than 40%. While 43% respondent 

own mobile phone and their participation in all type of decision-making at household 

level is more than 50% and are more empowered than those who do not own mobile 

phone. 

   Table 8 : 4.2 percentage Distribution of Empowerment Status of Women 
 

  
Percent  

Health 
Decision  

Financial 
Decision  

Purchase 
Decision  

visits 
Decision  

Own mobile 
No 56.72 38 34 32 37 
Yes 43.28 57 51 50 55 
Internet user      
No 82 38 39 38 42 
Yes 18 57 54 56 62 
Residence      
Urban 48.14 52 46 45 50 
Rural 51.86 42 37 35 39 
Region      
Punjab 22.56 54 49 48 50 
Sindh 18.18 56 55 51 60 
Khyber 
Pakhtunkhwa 

 
15.78 

 
29 

 
24 

 
25 

 
29 

Baluchistan 11.44 34 23 28 28 
Others 32.02 48 42 40 46 
Sex of head      
Male 89.01 45 40 39 44 
Female 10.99 46 50 46 49 
Wealth index      
Poorest 19.15 36 32 29 36 
Poorer 21.5 41 37 35 38 
Middle 19.68 46 42 42 44 
Richer 19.1 50 45 44 48 
Riches 20.56 58 49 49 57 
Sons alive      
0 26.37 40 34 32 36 
1-2 50.9 49 43 43 48 
3-4 19.09 48 44 43 48 
5 and more 3.64 42 38 39 41 
Employment      
Not working 83 45 39 38 43 
Working 17 58 54 54 57 
 Percent Health 

                                                              
Financial 
Decision  

Purchase 
Decision  

Visit 
Decision  
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Decision  

Education 
No education 50.62 38 34 33 37 
Primary 13.96 49 44 43 46 
Secondary/higher 35.43 57 49 48 55 
Age      
15-19 4.83 22 20 15 18 
20-24 14.73 35 29 25 30 
25-29 20.88 43 37 35 40 
30-34 18.93 50 44 43 48 
35-39 18.17 52 47 46 51 
40-44 12.09 54 48 51 54 
45-49 10.37 57 50 54 57 
Media      
No 35.71 34 29 29 33 
Yes 64.29 53 47 46 51 
Husband’s 
employment 

     

No 4 41 16 33 38 
Yes 96 49 44 42 47 
Husband’s 
education 

     

No education 27.5 42 37 37 40 
Primary 13.28 48 43 39 44 
Secondary/higher 59.22 52 45 44 50 
Husband’s age      
15-24 3 29 26 19 25 
25-34 27 41 35 33 37 
35-44 36 52 47 46 51 
45-54 27 58 52 54 59 
55-64 6 58 47 54 59 
65-74 1 54 39 47 51 

 

From the above result, the study found that in Pakistan almost 82% married 

women do not have the access to use internet and their participation in decision 

making are almost less than 40% in contrast with 18% women who use internet and 

are more empowered in decision making, as their participation in all types of 

decision-making is more than 50%. It has also been noticed that nearly 52% women 

live in rural areas of Pakistan and their participation in household level decision-

making are less than 40%. While just 18% respondent live in urban areas but their 
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percentage of participation in all type of decision making at household level is more 

than 50%. 

 
From the given sample, we have seen that 17% respondents are working 

women and more empowered, they are participating in all type of decision-making 

more as compared to not working women. Unfortunately, in Pakistan the majority of 

women have no education, according to the given sample approximately 51% women 

are illiterate, and their participation level is low as compared to educated women. The 

participation level is high for women aged 35-49 and for those women who belong to 

higher wealth index. More while, women having more than 2 sons are more 

independent in decision making. Women having educated husbands have a greater 

extent of empowerment. Moreover, women whose husbands are employed enjoy more 

empowerment than their unemployed husbands. 

 
There is very much possibility of the presence of causality in our model as 

empowered women may have the access to ICT, but from the theory and literature it 

has been noticed that cross section data are taken at single point in time and considered 

several characteristics of population. Several authors state that the primary drawback of 

cross-section data analysisis that it lacks a time dimension and does not demonstrate a 

causal relationship, that is, it does not measure the cause and effect at the same time 

(ICT and Women's Empowerment). Therefore, cross-section studies are unable to 

establish causation but can aid in developing causal hypotheses (Thelle et al, 2015; 

Jacob & Ganguli, 2016). It is also found from the literature that the major 

disadvantage of cross-section studies is identifying the cause and effect from simple 

association is the biggest challenge (Mann, 2003). Furthermore, it can be used to 

define community attributes but not to establish cause-and-effect relations between 
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various factors. This technique is frequently employed to draw conclusions about 

potential relation or to collect introductory information to encourage additional 

investigation and experimentation. 

The results of the Logistic regression model in which the dependent variable is 

the empowerment index has been shown in Table 4.3. The estimation results showed 

that the ICT indicators (mobile phone and use of the internet) had expected positive 

association and statistically significant impact on women empowerment index. 

Further, the results indicate that the odds ratios of women‟s empowerment for owning 

a mobile phone are 1.6 as large as the odds compared to women with no mobile phone 

controlling for other factors. Likewise, women using the internet have 1.2 odds more 

likely to be empowered than those with no internet access, controlling for other 

factors. This positive association also helps in achieving the SDGs target of 2030.  

The odds of currently employed women are 1.7 times more likely to 

empower than non-working women, controlling for other factors. It is also highly 

significant with positive sign and consistent results (Akram 2018; Thandar et al., 

2019). It is also interesting to note that women with any education level primary and 

secondary or higher is positive and significant association. It is worthwhile to note that 

odds ratios for educated women are 1.2 and 1.3 times more likely to empowered than 

compared to women with no education level, control other factors. It shows that 

educated women are more empowered and can take part is decision making process at 

all levels. 

Table 9 : 4.3 Logistic Regression Model of WMI 

Empowerment index OR Std.Err. z P>z 

Own_mobile 1.601*** 0.071 10.44 0.000 

Internet_user 1.313*** 0.084 4.23 0.000 

Employment 1.775*** 0.103 9.92 0.000 
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Education 

Primary 1.23*** .074 3.23 0.001 

Secondary/higher 1.314*** .075 4.78 0.000 

Age 

20-24 1.349*** .211 2.39 0.017 

25-29 1.981*** .256 5.29 0.000 

30-34 2.643*** .354 7.25 0.000 

35-39 2.984*** .416 7.83 0.000 

40-44 3.862*** .574 9.08 0.000 

Wealth index 

poorer 1.197*** .077 2.78 0.005 

middle 1.174** .084 2.25 0.025 

richer 1.088 .086 1.08 0.280 

richest 1.077 .093 0.86 0.392 

Residence 

rural .854*** .038 -3.55 0.000 

Region 

Sindh 1.604*** .095 7.94 0.000 

Khyber-Pakhtunkhwa 0.398*** .026 -14.00 0.000 

Balochistan 0.454*** .035 -10.38 0.000 

others 0.727*** .037 -6.18 0.000 

Sex of household head 

female 1.884*** .118 10.11 0.000 

Media 1.341*** .064 6.10 0.000 

Son alive 

1. 1-2 1.136** .056 2.60 0.009 

2. 3-4 1.074 .069 1.11 0.265 

3. 4 and above 0.791** .088 -2.11 0.035 

 
 
Empowerment index OR           Std.ErrzP>z  

Husband education 

Primary .862** .056 -2.29 0.022 

Secondary/Higher .921* . 048 -1.60 0.109 

Husband age 
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25-34 1.093* .111 0.88 0.381 

35-443 1.347** .151 2.66 0.008 

45-54 1.491*** .186 3.21 0.001 

55-64 1.579*** .241 3.04 0.002 

65-74 1.667** .476 1.79 0.073 

Employment   1.449*** .127 4.24 0.000 

constant .0911*** .015 -14.74 0.000 
 
 

Odds ratios in Table 4.3 indicate that women aged 20-49 are 2 to 4.8 odds 

more likely, to have high empowerment levels than women aged 15-19, controlling 

for other factors. The residence has a negative and statistically significant association, 

which shows that the odds for rural women are eight times less than urban women by 

controlling other factors. Likewise, the Sindh region has a positive and significant 

association. The odds are 1.6 times for women in Punjab, while for respondents who 

lived in Khyber Pakhtunkhwa, Baluchistan, and other regions‟ the odds are less than 

those who lived in Punjab, controlling for other factors. 

The number of alive sons (1-2) has a positive association and is statistically 

significant at the 5% level. Therefore, women with one or two sons have 1.36 time 

more likely to have a high empowerment level than women without sons, controlling 

for other factors. Men‟s primary, secondary, or higher education levels are statistically 

significant at the 5% and 1% levels, respectively. Women whose husbands have 

an education at the primary, secondary, or higher levels are 0.86 and 0.92 odds less 

likely, to have a high empowerment level compared with a husband with no education 

level, controlling for other factors. 

In Table 4.3, the odds ratio is more significant than one as our base category is 
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if the head is male, now if the female is heading the house compared to men, the odds 

for women heading the house is more likely 1.884 odds increase in their decision-

making power than if men would be the head of household. 

The study estimated four different models of participation in decision-making 

at the household level, visits to family and friends, household purchases, spending of 

husband earnings, and decision about her healthcare are taken as dependent variables. 

These models have been estimated through the binary logit technique, as all dependent 

variables are dichotomous. The estimated results are given in Table 4.4. 
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Table 10 : 4.4 Results of Binomial Logistic Model for women’s Participation in 
Decision-making 
 

 Decision 

Health 

Decision 

Visits 

Decision 

Purchases 

Decision 

Financials 

Own Mobile 1.55*** 1.521*** 1.654*** 1.573*** 

Internet User 1.315*** 1.367*** 1.319*** 1.116 

Employment 1.699*** 1.714*** 1.857*** 1.67*** 

Education     

Primary 1.234*** 1.204** 1.251*** 1.18** 

secondary or higher 1.433*** 1.455*** 1.311*** 1.281*** 

Age     

20-24 1.552*** 1.602**** 1.43** 1.277* 

25-29 2.001*** 2.21*** 2.099*** 1.665*** 

30-34 2.413*** 2.811*** 2.8*** 2.067*** 

35-39 2.731*** 3.305*** 3.271*** 2.435*** 

40-44 3.571*** 4.24*** 4.61***1 2.90*** 

45-49 4.212*** 5.44*** 5.382*** 3.532*** 

Wealth Index     

Poorer 1.121 1.086 1.213** 1.218** 

Middle 1.103 1.023 1.242** 1.161* 

Richer 0.974 0.927 1.086 1.08 

Richest 1.101 0.978 1.086 0.955 

Residence     

Rural 0.877** 0.84*** -0.991*** 0.857*** 

Region     

Sindh 1.35*** 1.941*** 0.837*** 1.591*** 

Khyber 

Pakhtunkhwa 

 

0.391*** 

 

0.459*** 

 

1.474**** 

 

0.362*** 

Balochistan 0.619*** 0.521*** 0.396*** 0.399*** 

Others 0.766*** 0.809*** 0.579*** 0.723*** 

Sex Household 

Head 

    

Female 1.946*** 1.598*** 0.682*** 2.029*** 
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Media 1.40***1 1.363*** 1.751*** 1.41*** 

Sons Alive     

1-2 1.122* 1.223*** 1.357** 1.152** 

3-4 1.03 1.13 1.161 1.21** 

    0.934 

5 and above 0.823 0.796* 1.103  

 
Note *** if p<0.01, ** if p<0.05 & * if p<0.1 
 

Estimations of Table 4.4 indicate that women who own mobile phones and use 

the internet have positive and significant impact on women‟s participation in 

decision-making in all categories. Furthermore, owning a mobile and using the internet 

will increase women's decision-making power at the household level. 

Employment status, education level, and age of women have a positive and 

significant impact on participation in decision-making indicators. The odds of 

employed women are approximately 1.7 to 1.8 times more than unemployed women 

in all areas of decision-making. The odds of educated women, whether having 

primary and secondary or higher levels of education, having more decision-making 

Husband 

Education 

    

Primary 0.888 0.971 0.878 0.997 

Secondary or 

higher 

 

0.949 

 

1.011 

 

0.946 

 

0.968 

Husband Age     

25-34 0.971 0.971 1.111 0.906 

35-44 1.175 1.249* 1.306* 1.057 

45-44 1.269* 1.38** 1.416** 1.135 

55-64 1.376* 1.511** 1.485** 1.109 

65-75 1.482 1.442 1.453 1.181 

Husband 

Employment 

 

1.154 

 

1.301** 

 

1.234* 

 

3.958*** 

Constant 0.097*** 0.121*** 0.102*** 0.057*** 
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power, and being empowered than women with no education, have shown in all four 

models. The odds of being older are more than young women, which shows that older 

women have more decision-making power than younger women in all four models, and 

are highly significant, and results are consistent with other studies (Akram, 2018; Riaz 

& Pervaiz, 2018; Thandar et al., 2019). Moreover, urban residence, region, and media 

positively associate with women‟s participation in all levels of decision-making. It has 

been seen that number of sons alive from 1-4 has a positive association with all levels 

of decision-making, but more than four are not significant. 

From the estimation results of all four models, the study found that women 

whose husband‟s age is between 35 years to 64 have approximately 1.5 odds more 

than young husbands. While the odds that women whose husbands are employed 

would make a financial decision is four times more than those whose husbands are 

unemployed, employment status significantly impacts women‟s decision-making 

power. At the same time, the husband‟s education level was not significant for 

women‟s decision-making at the household level. 

 
4.6. Summary 
 

The study has investigated the impact of ICT on women‟s empowerment in 

Pakistan by using household level data from PDHS 2017-18. The indicators of women‟s 

participation in decision making indicators have been used to construct women 

empowerment index. Women‟s participation in their own healthcare, visits to family 

and friends, household major purchases and control over husbands earning are 

converted into women‟s empowerment index. The dependent variable is binary in 

nature therefore, the current study uses logistic regression model for the analysis. This 

study includes several control variables like employment, education, age, residence, 
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region, number of alive sons, media, and wealth index. 

In this study, empirical results show that ICT has strong positive and 

significant impact in women‟s empowerment, after controlling socioeconomic and 

demographic predictors. This implied importance and enhanced role of the ICT to 

achieve SDGs 2030 for empowering women. The estimation has shown that women 

with employment status, education level, in a middle wealth quintile, and with urban 

residence show a higher level of participation in decision-making and hence are 

empowered. It has also found that women with one or two sons tend to behave a higher 

level of women‟s empowerment than women without any son and also women who 

lived in Punjab and Sindh region are supposed to be more empowered than women 

lived in other regions. 

The study also examined that own mobile phone, use of internet, employment 

and education which are also very crucial indicators of SDGs have positive and 

significant association with women‟s empowerment. Most important is that ICT will 

help in reducing gender inequality which in turn helps in achieving SDGs agenda 

2030. According to the findings, it is recommended that there should be easy and 

frequent access and use of ICT for women. It is also suggested that there should be an 

increase in the number of women in work force and give more focus on women 

education. 
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CHAPTER 5 
ROLE OF ICT IN EXPLORING DISPARITIES AMONG WOMEN 

REGARDING EXPENDITURE AND HAVING CHILDREN AT 
PROVINCIAL AND REGIONAL LEVEL FOR PAKISTAN 

 
5.1. Introduction 
 

Information and Communication Technology (ICT) has changed our lives 

unprecedentedly and impacted how we live, work, learn, and communicate with others. 

This has been possible mainly because the speed and scale of transfer of information and 

services have increased tremendously with high-speed broadband connectivity, 5G 

service, artificial intelligence (AI), and big data. These technologies have also 

improved women‟s decision-making power at the household level, facilitated them to 

participate in socio-economic development, and hence increased economic 

productivity. 

The 2030‟s Agenda for Sustainable Development also emphasizes ICT as an 

essential indicator to measure the empowerment of women and the achievement of 

SDGs. 7 ICT indicators include 6 SDGs targets of which five indicators are the deal/ 

responsibility of ITU. These appear under: 

 SDG target 4 (quality education) and its indicators 4.4.1 “proportion of youth 

and adults with ICT skills, by type of skills.” 

 SDG 5 (gender equality) and its indicator 5.b.1 “proportion of individuals who 

own a mobile phone, by sex." 

 SDG 9 (industry, innovation, and infrastructure) and its indicator 9.c.1 

“proportion of the population covered by the mobile network, by technology” 

and SDG target 17 (partnership) and its indicators 17.6.1 and 17.8.1 “fixed 

internet broadband subscriptions per 100 inhabitants and proportion of 
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individual using the internet”. 

Hence to make sure that no one is left behind, it is essential to identify and 

understand the socioeconomic and demographic characteristics of regions that are left 

behind in their access to and use of ICT. 

Pakistan has been devoted to the SDGs agenda since its launch in 2015. In 

February 2016, Pakistan was the first country in the world to approve the SDGs as part 

of its National Development Agenda through a National Assembly Resolution5. 

Drawing from experience with the Millennium Development Goals (MDGs), 

Pakistan‟s national and provincial assemblies established SDG units. Improving 

access to ICT and gender equality are key national priorities for Pakistan. 

ICT has the potential to open up numerous opportunities for women in 

employment, education, access to information, and public service. Therefore, unequal 

and inadequate access to ICT translates to inequalities in income and education. The 

COVID-19 pandemic has exposed disparities in access to and use of ICT throughout 

society (ESCAP 2021). Therefore, more than ever, easy access to ICT and ICT-related 

skills is required to enhance women‟s decision-making power. 

The COVID-19 pandemic has highlighted the importance of this gap, which 

prevents about half of the world's population from accessing ICT. (ITU, 2021). ICT 

plays a vital role during the COVID-19 pandemic in many countries by enabling 

online work and education and keeping people well-informed due to easy access to 

relevant information. 

 

5 Voluntary national review Government of Pakistan 2019 
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Hence the uneven access to and use of ICT among different countries and regions has 

never more recognized before the COVID-19 pandemic. Therefore, those who do not 

have easy access to ICT are at risk of being left further behind (ESCAP, 2021). 

Moreover, easy access to ICT and ICT-related skills are required to enhance women‟s 

decision-making power. 

The provision of equal opportunities can empower women in terms of 

education, employment, and asset ownership, and the provision of easy access to ICT 

can achieve this. The percentage of the female population in Pakistan is 48.76% 

(Census, 2017). However, the status of women in different socioeconomic dimensions 

has remained lower than that of the male population. Males continue to be the main 

breadwinners and occupy the major decision-making roles. Pakistani society is 

patriarchal, with male preference dominating Pakistani households. In Pakistan total 

percentage of literate adult women is less than 47%, whereas 71% of adult men are 

literate (WEF 2017). These statistics highlight the need for significant improvement 

in the status of Pakistani women. 

Urban regions of Pakistan are better in terms of women‟s access to and use of 

ICT, while the situation is worse in small towns, and rural areas. It is worth 

mentioning that 62.2% of Pakistan‟s total population is settled in rural areas (WB, 

2022). Rural women in Pakistan face high levels of discrimination in almost every 

facet of life. However, Pakistan has improved in reducing the gender gap in the last 

two years and has shown remarkable growth in women‟s ownership of cell phones 

(ITU, 2021), with 50% of women owning mobile phones compared to 38% in 2019 

(GSMA, 2021). In addition, 49% of women had access to the internet in 2020 (ITU, 

2021). 
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Prior studies (Ejaz, 2007; Shehnaz & Kizilbash, 2002; Hou & Ma, 2013; 

Fatima, 2014; Haq et al., 2019a; Jabeen et al., 2020; Khalid et al., 2020) have focused 

on and analyzed a wide range of determinants of decision-making based on education, 

employment, and child health. The fifth SDG emphasizes empowering women through 

ICT. Moreover, the overall theme of SDGs is leaving no one behind. Therefore, 

women‟s empowerment is essential for the rapid achievement of other SDGs like the 

quality of education, poverty reduction, and economic productivity. ICT is a crucial 

indicator for empowering women. Hence, SDGs cannot be achieved without women‟s 

empowerment, and it is hard to empower women without ICT penetration. So, the 

present study examines the dimension of women‟s empowerment with respect to ICT 

and other socioeconomic and demographic variables and incorporates SDG indicators 

to foster the process of achieving SDGs. 

The study aims to examine the role of ICT in achieving SDGs agenda 2030 by 

using the classification and regression tree analysis and determine the characteristics 

and circumstances of individuals most likely to be left behind at the provincial level. At 

the same time, the main objectives are to measure the inequalities in women‟s 

decisions regarding having more children and women‟s decisions regarding 

consumption expenditure through ICT penetration at the provincial and regional 

levels. Therefore, the Classification and Regression Trees (CART) technique and the 

Logistic regression model are used to analyze the impact of ICT on women‟s 

decision-making power regarding expenditure at the household level and having more 

children as a case study of Pakistan. 

This Chapter proceeds as follows. Section 2 is about literature. The third section 

will give detailed information on variables and data sources, while the fourth section 

will discuss the methodology of the research study. The results of the study are shown in 
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the fifth section. Section Six covers the conclusions and policy implications of the 

study. 

5.2. Literature Review 
 

The current study reviews the socioeconomic and demographic determinants 

of women‟s decision-making power. In addition, the study examines other aspects of 

women‟s empowerment mentioned by previous studies conducted in Pakistan and 

other parts of the world. 

Using the Pakistan Integrated Household Survey 1998-99, (Shehnaz & 

Kizilash, 2002) analyzed various indicators that affect female decision-making 

regarding paid employment. The study applied Probit Model and found that income, 

education, and marital status positively and significantly impacted female decision-

making regarding paid employment. The study also found that the socio-economic 

status of the household is also an important factor in determining the women‟s status 

among households. It is noticed that the female-headed household will look after the 

equal rights of all family members regardless of gender (Shehnaz & Kizilash, 2002). 

It has been observed by Solomon & Adekoya (2006) in their study in Nigeria 

about women and power transformation that older women generally have greater 

involvement in decision-making within the family than younger women. Moreover, 

Mustafa et al. (2008) found the same results in their study for Bangladesh and revealed 

that women under 20 were less empowered than women between the ages of 40-44. 

The authors further argued that older women had a better understanding and closer 

relationship with their husbands because they had more chances to communicate with 

their husbands on various issues with time. Even in those communities where women 

were refused to participate, they ultimately started participating as they got older. 
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Ejaz (2007) identified the indicators of female labour force participation in rural 

and urban areas of Pakistan. The study used data from PSLM 2004-05 concerning 

females between the ages of 15-49 and applied the limited dependent variable 

technique. The study revealed the decision-making power of women in Pakistan 

according to region and wealth quantile. The results showed that age, educational 

attainment, living in a nuclear family, and vehicle access were positively associated 

with female labour force participation. In contrast, the number of children, being 

married, and women with the availability of all home facilities or belonging to wealthy 

families reduced the probability of FLFP. The study highlighted the gender and income 

disparities in Pakistan. 

The influence of household decision-making on women‟s maternal health in 

Pakistan was examined (Hou & Ma, 2013) by using data from PSLM 2005-06. The 

study found that women‟s decision-making power positively and significantly 

correlated with women‟s maternal health. That is, when women are empowered. They 

are most likely to use maternal and child healthcare services, and where men had the 

decision-making power in households, women were less likely to avail of MCH 

services. Urban populations in large and small cities and rural populations in districts 

were considered separate strata using a two-stage stratified sample. By applying the 

logit model, the study found that the maternal health service uptake indicators have a 

positive association with women‟s decision-making power in Pakistan. 

To analyze the association between education, employment, and decision-

making in Pakistan (Fatima, 2014) used, survey data from PSLM 2007-08. The study 

used the Linear Probability model to examine women‟s decisions regarding family 

planning and expenditure on food, clothing, medical cost, and recreation. The study 

found that education and employment positively associated with women‟s say in 
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household decisions. Moreover, education and employment play a crucial role in intra-

household decision-making (Fatima, 2014). 

The individual, household, and community-level determinants were analyzed 

to examine women‟s empowerment in Egypt (Samari & Pebbley, 2015). The study 

used the 2006 and 2012 Egyptian Labour Market Panel Survey (ELMPS) to measure 

individual decision-making, household decision-making, mobility, and financial 

autonomy. The results are consistent with those (Shehnaz & Kizilbash, 2002; Mustafa 

et al., 2008; Fatima, 2014) and found that working women had greater decision-

making power. The study found wealth and region were positively associated with 

women‟s autonomy. Surprisingly, education had no association with women‟s 

decision-making power at the household level in Egypt and is contrary to 

expectations. The study analyzed that to empower women in society, it is first 

necessary to examine how women‟s community, social norms, and their families 

affect them. 

Applying the Ordered Logistic Model to primary data from a sample of 200 

female college students in Lahore (Bushra & Wajihah, 2015) found that female 

education, economic participation, and economic opportunities had a positive and 

significant impact on women‟s empowerment. However, it has also been observed 

that poverty is high where most households are illiterate, and women in those families 

face barriers to empowerment. Overall, Bushra & Wajihah (2015) found that Pakistan 

is a patriarchal society that causes barriers for women to become empowered. 

For addressing the determinants of women‟s empowerment in Pakistan, Awan 

& Naqvi (2016) used women‟s decision-making about their education and women‟s 

decision- making about having more children. Binary Logistic Regression was applied 

to the dataset taken from PSLM (2011-12). The study found that education level 
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increases the decision- making capacity of women, and age, type of educational 

institution, and paid work were found to be positively and significantly correlated 

with empowerment. Moreover, there is hardly any women‟s decision-making power 

in rural areas of Pakistan households (Awan & Naqvi, 2016), and also, a large 

proportion of women are excluded from any level of participation in decision-making. 

To analyze the socioeconomic, political, and demographic determinants of 

women‟s empowerment in Turkey (Cinar & Kose, 2018), took a sample of more than 

100,000 women and constructed an empowerment index. Empowerment was 

measured based on health, education, income, social life, and personal care. The 

study regressed multilevel analysis and found that women‟s empowerment was 

affected by individual attributes and the locality where women reside. Employment 

status, education level, income level, religiosity, and marital status had a positive 

association with women‟s empowerment. 

Batool et al. (2018) measured the demographic indicators that determined 

women‟s empowerment using a primary survey of 500 married women from the 

district of Multan in Pakistan. Control over economic resources was used as a proxy 

for empowerment, and the Probit model was used in regression analysis. The study 

found that paid jobs, age, income, and property had a positive and significant 

association with women‟s economic empowerment. 

By applying a multistage random sample technique on primary data from 500 

households from four districts of Punjab, Pakistan, (Haq et al., 2019a) measured the 

relationship between employment and women‟s empowerment. The primary 

determinants of women's empowerment (dependent variable) were decisions about 

health care and staying with the family, freedom of movement, access to and use of 

resources, and domestic abuse. In addition, a principal Component Analysis was 
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conducted to guarantee the indicators' dependability. The outcomes of the multiple 

regression model demonstrated that working women were more empowered and able 

to fend off domestic abuse. 

To measure household empowerment and poverty incidence with other socio- 

economic and demographic indicators (Haq et al., 2019b) used, primary data from a 

survey of 600 household heads in rural southern Punjab, Pakistan. The study used the 

Probit model and found that HEMI, after controlling other variables like 

occupation, household size, remittance, and unemployment rate, are significantly 

associated with poverty incidence. In addition, the study revealed that HEMI had a 

negative association with rural household poverty incidence. 

Jabeen et al. (2020), who found similar findings to Awan & Naqvi (2015), 

found that women living in rural Pakistan face several issues, including a lack of 

access to high- quality education, low-income levels, and early marriage. The study 

conducted a micro- survey of 480 women from six rural areas of Khyber 

Pakhtunkhwa, Pakistan. It analyzed that almost all selected women were participating 

only in household-level activities and were restricted to participating at even the 

community level due to the rigid customs of their  areas. 

To measure women‟s empowerment in Punjab, Pakistan (Khalid, 2020), 

indexed HIES 2013-14 dataset and applied the Logistic regression model. The study 

concluded that wage differential and other independent variables positively associated 

with women‟s empowerment. However, it has also been discovered that 

empowerment is even worse in areas where education and other facilities are poor. 

To measure socioeconomic and demographic factors of women‟s empowerment 

in Mozambique (Lopes et al., 2021), applied Logistic regression to the survey data 

from MDHS 2015. The following indicators of women‟s empowerment were taken: 
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(1) Belief about violence against women, (2) Decision making, (3) control over 

reproduction. Lopes et al. (2021) found that intimate partner violence (IPV), region, 

rurality, and partner controlling behaviour significantly impact the belief about 

violence against women. While education, age, wealth, employment, polygamous 

marriage, religion, and media were positively associated with women‟s empowerment 

through decision-making and control over the reproductive decision. 

The literature review has uncovered several socio-economic and demographic 

factors that have a direct or indirect influence on women‟s decision-making power at 

the household level. These factors typically relate to family, women‟s education, age, 

household headship, paid employment, media, and the number of children. Moreover, 

from the series of reviews, it has been evident that education level and employment 

opportunities are essential for reducing the gender gap and empowering women. The 

present study helps to bridge the literature gap by focusing primarily on the access to 

and use of ICT by women of Pakistan at the provincial and regional level in the context 

of Goal 5 and Target 5b, specifically of the SDGs 2030 Agenda. The following section 

will explain the methodology used to develop relationships between these variables, 

and operational definitions of the variables are described in the next section. 

5.3. Data and Definition of Variables 
 

For empirical analysis, the study uses the cross-sectional data from the 

Household Integrated Economic Survey (PSLM/HIES 2018-19) conducted by the 

Pakistan Bureau of Statistics 2020. The survey covers the data at the individual and 

household levels. The current round of HIES covers 24,809 households and 24 SDG 

indicators. PSLM/HIES provided cross-sectional data on a large sample of households 

at Pakistan's provincial, district, and regional levels. The present study focuses on all 

currently married women (excluding widows and divorced) of reproductive age (15-49) 
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living in Pakistan. The sample included 23,087 observations in the current empirical 

analysis. 

In the HIES, seven to eight questions on women‟s decision-making regarding 

having more children and expenditure on household food, clothing and footwear, 

medical treatment, and travel and recreation were used in the study. The study 

constructs the expenditure index by adding all four indicators. The answers to these 

questions can be categorized as; woman herself=1, head/father decides alone=2, 

head/father in consultation with his/her spouse=3, head/father in consultation with 

women=4, head/father and spouse of the head in consultation with the women 

concerned=5, her spouse decides alone=6, women and her husband jointly decide=7. 

The study has taken the data on “who in your family decides whether you should have 

more children?” is divided into eight categories which are 1=husband alone, 2=woman 

herself, 3=husband and woman jointly, 4=mother of woman or husband, 5=nobody, 

6=menopausal/infertility, 7=other, 8= it is in the hands of God. The study recodes the 

indicator as 0 and 1. The dichotomous variable is one where the woman says yes to a 

decision regarding having more children; this is category 2 and 3. While the 

dichotomous variable stands at 0 if the woman is not included in the decision-making 

process. 

In PSLM/HIES, the head of household is defined as “If a person lives alone, 

that person is considered the head of the household. If a group of people lives and eats 

together as defined above, the head of the household is that person who is considered 

as the head of the household members. In practice, when husband, wife, married and 

unmarried children form a single household, the husband is generally reported as the 

"head.” When parents, brothers, and sisters comprise a household, either a parent or 

the eldest brother or sister is generally reported as the head of the household. When a 
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household consists of several unrelated persons, the respondent or the eldest household 

member is selected as the "head.” In special dwelling units, the person in charge (e.g., 

manager) may be reported as the "head.” The Definition and detail explanation of 

each variable is given in Table 5.1 

Table 11 : 5.1: Meta Data 

Variable Definition of variable Description of variable 

Dependent 

Variable 

  

Women decision- 

making power 

index 

Decision about having 

more children. 

Decision about 

consumption expenditure 

(food, clothing and 

footwear, medical 

treatment, 

recreation, and travel). 

1= if decision is taken by woman 

or jointly with her husband and 

with other family member 

0= Otherwise 

Independent 

Variables 

  

Use internet have used internet during 

last  12 

months 

1= if used internet 

0= otherwise 

mobile phone Women has her own mobile 

phone 

1= if she has mobile phone 

0= otherwise 

ICT index Combine the variable 

internet user and mobile 

phone users 

1 = use internet or mobile phone 2 

= use both 

0; Otherwise 

Study recode as 0 if not using 

ICT and 1 otherwise. 

Education Highest level of education 

attained 

0= if below grade one 1= primary 

2=secondary 

3=higher and professional degree 
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Employment Job status of a woman 1= if she is working 

0= otherwise 

Age Age of a woman It is a continuous variable, and we 

calculate the age of ever married 

women belonging to 

age group 15-49. 

No. of boys Number of alive boys Number of boys of a woman is 

divided into three interval i.e zero 

for no boy, 1-4 and 5- 

9 

Income Income of the family Income is a continuous variable to 

show the status of the household 

No. of girls No. of alive girls in family number of girls also divided into 

three interval that is zero of no. 

girls then 1-4 and 

5-9. 

R/s with head Relationship with household 

head 

1= if herself; 2= spouse; 3= other 

family member 

The study recode relationship with 

household head into binary 

variable. That is, 1 = if respondent 

or husband is the head of house 

0; Otherwise 

Region Lived in urban or rural area 1= if lived in urban area 0= 

otherwise 

Province Provinces of Pakistan. Punjab, Sindh, Balochistan and 

Khyber 

                                                                                                       

Pakhtunkhwa.  
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5.4. Methodology 
 

There is very much possibility of causality in our model as empowered women 

may have access to ICT. However, from the theory and literature, it has been noticed 

that cross- section data are taken at a single point in time and considered several 

characteristics of a population. Several authors state that the primary drawback of 

cross-section data analysis is that it lacks a time dimension and does not demonstrate a 

causal relationship. It does not measure the cause and effect simultaneously (ICT and 

Women's Empowerment). 

Therefore, cross-section studies cannot establish causation but can aid in 

developing causal hypotheses (Thelle et al., 2015; Jacob & Ganguli, 2016). It is also 

found from the literature that the major disadvantage of cross-section studies is that 

identifying the cause and effect of simple association is the biggest challenge (Mann, 

2003). Furthermore, it can be used to define community attributes but not to establish 

cause-and-effect relations between various factors. This technique is frequently 

employed to draw conclusions about potential relations or to collect introductory 

information to encourage additional investigation and experimentation. 

Therefore, the current analysis examines the possible association between the 

dependent variable (women‟s empowerment) and the independent variable (ICT 

indicators) through univariate (descriptive statistics and graphical presentation) and 

multivariate analysis Binomial Logistic model and the CART technique). 

5.4.1. Logistic Model 

The study has identified two key proxies for women‟s empowerment (i) women's 

decision-making regarding household expenditure (food, clothing, medical costs, travel, 

and recreation) and (ii) women's decision about having more children. These two 
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proxies are separate categories. To explain how ICT influences, we construct two 

models using important determinants based on a literature review and data availability. 

The functional form of our model is given as: 

WDP = (ict index, province, region, education, employment, income, no. of 
boys, no.of girls age, relation with head) 

5.1 

 
The dependent variables in the study are dichotomous which can take the 

values 1and 0 therefore, we apply the logistic model and CART technique. 

As the dependent variable is dichotomous the logistic equation will be written as: 
 
Prob (WDP) =   

1
        1+𝑒−𝑊𝐷𝑃 5.2 

 
 
 

WDP = β0 + β1ICT + β2Pro + β3Reg + β4Edu + β5Emp + β6Inc + β7Boy + 
β8Girl+ β9HHH +µ 

5.3 

 
 
Each βi is shown by the odds ratio which can be explained as given: 
 
Odds Ratio = p(women taking decision) /p(women not taking decision) = e-WDP 

 

The study uses the HIES dataset for the year 2018–19. The basic motive 

behind the use of the given data set is the availability of data and variables at the 

national, provincial, and district levels. 

5.4.2. CART Model 

CART is visualized as a binary tree, with the partition of data into multiple 

subspaces, and is extensively used for its ease of interpretation. It is easily interpreted 

as the most important indicator given in the top node and the least significant indicator 

in the lowest branch of the tree. Furthermore, the classification tree shows the 

predictive power of each independent variable. 

When the inference problem needs to make a discrete prediction about some 

variable given other details of the variable is easily handled with partitioning 

classifiers (Buntine, 1991). These classifiers split the space into partitions, CART uses 
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classification trees to recursively partition the space. Tree algorithms-built trees are 

shown in Figure 5.1. This tree is called the decision tree as decisions are taken on 

leaves about yes or no. The left branch of the tree refers to yes as these trees have 

branches and leaves. 

 
 
 

 

Buntine, (1991) gave a sample with N values while x is known as 

classification c, which is classified through a conditional probability distribution. 

Hence the posterior expected values and variances for the proportions ϕT can be found 

through Dirichlet distribution.  

The study uses the CART (Beriman et al., 1984) to explain the predictors by 

building the binary decision tree. CART generates the sequence of sub-trees by 

growing a large tree and pruning it back until the root node is left. Therefore, CART 

first selects the variable and then selecting its split node, the observation goes to leaf 

node of the branch (Chipman et al., 1998). CART is a useful nonparametric 

approach that interprets categorical dependent variable in terms of various 

independent variables. While explanatory variables could be categorical and 

independent in nature. 

 

Figure 8 : 5. 1 CART Model 
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The dependent categorical variable has two attributes “yes” or “no”. If the 

independent variables are good predictor move to “yes”: node and if not, then node 

split to right side which is “no” node. Moreover, in CART technique the partition is 

continuous till the end nodes and pruning where necessary. The decision tree starting 

from the variable with top of the branch has the highest association with 

dependent variable further splits in form of nodes and branches. The tree is in upside 

down position that means the roots are at the top and leaves are at bottom. 

As we have categorical variables in our study, we use Classification Tree 

technique instead of Regression Tree. In regression we measure the importance or 

significance level of variables by p value, while in the CART approach, we measure 

which predictor is important by the stems of tree. There for in the CART approach we 

draw inverted tree, and the variable nearer to the Stem of the tree is more significant 

and has a higher impact on the exogenous variable than other endogenous variables. 

The study uses the R software for applying the CART approach. 

In the current study, the measure of opportunity is women‟s decision-making 

power regarding the household level consumption expenditure and having more 

children in the provinces of Pakistan. The outcomes could be used as the target 

variables for policymakers in target policy tool. ICT penetration and selected variables 

in the data set are used to define women‟s decision-making power. 

5.5. Results 
 
5.5.1. Descriptive Statistics 
 

Table 5.2 presents the percentage of women having decision-making power 

regarding household expenditure and decision-making power regarding having more 

children has calculated at provincial level region-wise, and women with access to ICT 

at provincial and regional level. From the Table 5.2, we can see that in Punjab, 
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percentage of women who have a say in decision making (decision making=1) is 

greater in both urban and rural areas as compared to Sindh, Khyber Pakhtunkhwa and 

Balochistan in case of decision regarding expenditures. 

In urban Punjab percentage of women taking decisions regarding expenditure is 

65% while it is 35% in Sindh and Khyber Pakhtunkhwa and 9% in Balochistan. 

Regarding women‟s decision-making power with respect to having more children, 

Khyber Pakhtunkhwa‟s urban women are leading with (75%) of women having a say 

in decision- making above Punjab with (73%). While women live in Sindh and 

Balochistan are less to say in decision regarding having more children is about (63%) 

in Sindh and (33%) in Balochistan. 

 
Table 12 : 5.2 Percentages of Women’s Decision Making and ICT Penetration 

 Punjab Sindh Khyber 
Pakhtunkhwa 

Balochistan 

 Role in Decision 
Making 

Role in
 Decision 
Making 

Role in
 Decision 
Making 

Role in
 Decision 
Making 

 No Yes No Yes No Yes No Yes 
Women Decision Making Regarding Household Expenditure 
Urban 35 65 65 35 65 35 91 9 
Rural 42 58 74 26 63 37 96 4 
Women Decision Making Regarding Having More Children 
Urban 27 73 37 63 25 75 67 33 
Rural 31 69 49 51 39 61 72 28 
ICT Penetration 
Urban 43 57 43 57 45 55 63 37 
Rural 66 34 89 11 61 39 86 14 
 
 

Interestingly from the Table 5.2 ICT penetration is the same in urban areas of 

Punjab and Sindh that is 57%, while in rural region of Punjab 34% of women have 

access to ICT as compared to 11% in rural Sindh. In urban regions of Khyber 

Pakhtunkhwa women‟s access to and use of ICT is 55% while it is 37% in urban 

regions of Balochistan. 
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Graphical presentation of women‟s decision-making power regarding 

expenditure at household level and decision-making power of women regarding 

having more children with respect to ICT access at provincial level is given in Figure 

5.1 and 5.2. In the Figure 5.1, ICT-index has measured on x-axis, decision-making 

power of women regarding consumption expenditure at provincial level has measured 

on y-axis. In Punjab, 63% women has decision making power regarding household 

expenditure who has access to ICT and are leading to decision-making power regarding 

expenditure to rest of provinces. While women residing in Balochistan have least 

access to ICT and have only 7% decision-making power regarding household level 

expenditure. Moreover, they are furthest behind in achieving SDGs agenda 2030. 

 
 

 

In Figure 5.2, ICT-index has measured in x-axis while women‟s decision-

making power regarding having more children has measured in y-axis. It has been 

noted from the figure that the women from Punjab and from Khyber Pakhtunkhwa 

Figure 9 : 5. 2 women’s decision-making regarding expenditures with respect to ICT 
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have more say in decisions regarding having more children as they have more when 

they have access to ICT about 71% and 72%. While women from Sindh and 

Balochistan have less access to ICT and have least decision-making power having 

more children. 

 

 
 
 
 
 
 
 
5.5.2. Logistic Model Results 
 

There is very much possibility of presence of causality in our model as 

empowered women may have the access to ICT, but from the theory and literature it 

has been noticed that cross section data are taken at single point in time and considered 

several characteristics of population. Several authors state that the primary drawback of 

cross-section data analysis is that it lacks a time dimension and does not demonstrate a 

causal relationship, that is, it does not measure the cause and effect at the same time 

(ICT and Women's Empowerment). Therefore, cross-section studies are unable to 

Figure 10 : 5. 3 women decision regarding having more child: x-axis measures the 
ICT-index 
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establish causation but can aid in developing causal hypotheses (Thelle et al, 2015; 

Jacob & Ganguli 2016). It is also found from the literature that the major 

disadvantage of cross-section studies is identifying the cause and effect of simple 

association is the biggest challenge (Mann, 2003). Furthermore, it can be used to 

define community attributes but not to establish cause-and-effect relations between 

various factors. This technique is frequently employed to draw conclusions about 

potential relation or to collect introductory information to encourage additional 

investigation and experimentation. 

Odds Ratio represent how much the odds of the dependent variable change by 

unit change in the independent variable. Table 5.3 shows that odds ratio is 

significantly high for ICT index, which is the main variable of our interest in the study. 

The study found that odds of having decision-making power are 1.4 times more for 

ICT access. Hence, there is a positive and significant association between ICT index 

and women‟s decision-making power regarding household expenditure index and 

found a robust effect of ICT on women‟s decision-making power regarding 

expenditure. 

The results also support that possessing a mobile phone and using of internet 

by women will help in achieving SDG 5 and SDG 17 as the ICT index is composed of 

owning mobile phone and using the internet. The study also tries to find the impact of 

ICT at provincial and regional levels by applying the interaction between the ICT index 

and provinces and between the ICT index and region. 

Table 5.3 indicates that Punjab has 3 times more odds than Khyber 

Pakhtunkhwa in women‟s decision-making power regarding expenditure index and 

has a positive and significant association. Odds for Sindh and Khyber Pakhtunkhwa 

are almost 1 and results are not significant, while Balochistan has lower odds than 
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Khyber Pakhtunkhwa, which are consistent with (Hou & Ma 2012; Hussain et al., 

2016). The odds ratio with respect to region in Pakistan are insignificant. 

The estimated result of education shows that the odds of women having 

decision- making power are quite high for being educated at any level compared to 

women who have no education and education has a positive and significant impact on 

women‟s autonomy. It seems that educated women have more say and ultimately are 

more empowered than uneducated women, though we understand correlation does not 

imply causation in all about mentioned coefficients. 
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Table 13 : 5. 3 Logistic Regression on Women Decision-Making Power 

 

CONSUMPTION EXPENDITURE INDEX 

  

HAVINF MORE CHILDREN 

 

 Odds Ratio p value Odds Ratio Pvalue Odds Ratio p value Odds Ratio p value 

ICT index 1.41*** 0.000 1.71*** 0.000 1.31*** 0.000 1.68*** 0.000 

Province         

Punjab 3.12*** 0.000 4.01*** 0.001 1.1 0.48 1.24* 0.068 

Sindh 0.961 0.61 0.88 0.399 0.63*** 0.001 0.7*** 0.009 

Balochistan 0.35*** 0.001 0.17*** 0.002 0.34*** 0.001 0.28*** 0.001 

Province*ict         

Punjab*ict   0.67*** 0.005   0.763* 0.087 

Sindh*ict   1.13 0.7   0.86 0.423 

Balochistan*ict   3.07*** 0.005   1.17 0.592 

Region         

Urban 1.11 0.14 1.11 0.201 1.14** 0.026 1.31*** 0.003 

Region*ict         

Urban*ict   0.99 0.503   1.34*** 0.003 

Education         

Primary 1.3** 0.044 1.131** 0.04 1.16 0.264 1.2 0.261 

Secondary 1.44*** 0.004 1.51*** 0.004 1.31** 0.041 1.3** 0.044 

Higher 1.31 0.1 1.33 0.093 1.35** 0.049 1.36** 0.047 

relation with head         
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Spouse 0.24*** 0.001 0.241*** 0.001 1.92*** 0.003 1.9*** 0.003 

Other 0.42*** 0.001 0.414 0.001 1.61** 0.033 1.59** 0.037 

Income 1 0.11 1* 0.09 1*** 0.003 1*** 0.002 

Employed         

Yes 1.11 0.13 1.11 0.18 1.2 0.937 1.17** 0.047 

 CONSUMPTION EXPENDITURE INDEX  HAVING MORE CHILDREN  

number of boys         

1 –4 1.21** 0.023 1.71** 0.023 1.32*** 0.000 1.32*** 0.001 

5 –9 1.23** 0.031 1.23** 0.028 1.52*** 0.000 1.51*** 0.001 

number of girls         

1–4 0.95 0.454 0.95 0.473 1.41*** 0.001 1.41*** 0.001 

5 –9 0.91 0.415 0.94 0.472 1.25 0.022 1.31** 0.023 

Age         

25–34 1.1 0.556 1.05 0.563 1.23* 0.068 1.16* 0.075 

35–44 1.3*** 0.009 1.3** 0.01 0.89 0.264 0.89 0.246 

45–54 1.34** 0.013 1.34** 0.01 0.488** 0.001 0.48*** 0.000 

Constant 0.84 0.52 0.74 0.3 0.64 0.118 0.561** 0.045 
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Our results are consistent with previous studies (Naqvi & Shehnaz 2002; Shehnaz & 

Kizilbagsh 2002; Hou & Ma 2012; Hussain et al., 2016). It is also observed that women 

relationship with the head of household is positively and significantly associated with 

expenditure index. If the woman herself is the household head, then odds of women‟s 

decision-making power regarding expenditure increase. Results are consistent with previous 

studies (Shehnaz & Kizilbagsh 2002; Khan & Khan 2002; Hou & Ma 2012). Having a male 

child has a significant and positive impact on women‟s decision making and odds are 1.2 to 1.3 

times more than the odds for women who do not have a son. 

Similarly, the odds ratio is in favor of women in the age group from 34 to 54 compared to 

women in the age group 15-24. It is observed that older women are more empowered than 

younger women in a society such as Pakistan, where a family system prevails (Naqvi & 

Shenaz 2002; Khan & Khan 2010; Awan & Naqvi 2016; Hussain et al 2016). 

From Table 5.3 (second panel), it is observed that odds ratio of ICT index in favor of 

women‟s decision-making power for having more children is 1.68. It shows that access to ICT 

and use of ICT increases women‟s decision-making power and helps in fostering the process of 

achievement of SDGs 2030 agenda as women say to decision for having more children is 

considered as the proxy for women‟s empowerment. It is also found that ICT index has 

robust, positive, and highly significant association with decision of having more children. 

The results of Table 5.3 illustrate that when the response variable is women‟s decision-

making power regarding household-level expenditure, if a husband and other family members 

head the house, then the odds of women‟s decision-making power are likely to decrease by 

0.24 and 0.42 times or it can be explained as each increase of male head of household is 

associated with 0.24 times decrease in the odds of women‟s having decision regarding 

household expenditure. While in the case of women‟s decisions regarding having more 
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children, women‟s decision-making power is more likely to increase by 1.9 times and 1.6 times 

if the husband and other family members are the head of the household. 

By looking at the provinces, Punjab has 1.24 times more odds than Khyber 

Pakhtunkhwa, which indicates that women who live in Punjab have more decision-making 

power regarding having more children. Sindh and Balochistan have low odds as compared to 

Khyber Pakhtunkhwa. Hence Pakistan has disparities at provincial level and results are 

consistent with those of (Awan & Naqvi 2016). Similarly, region has positive and significant 

impact on women‟s decision-making power regarding having children. The odds ratio of urban 

women is 1.3 times more than that for rural women which indicates that urban women have 

more power to take decisions regarding having more children or not than women who live in 

rural areas (Awan & Naqvi, 2016; Khalid et al., 2020). 

For empowerment, both access to resources and control over income were considered 

prerequisites. Income has shown positive and significant impact on women‟s decision-making 

power regarding having more children. In a similar vein, being in paid employment has a 

positive and significant impact on women‟s decision-making regarding having more children. 

The number of boys and girls in the family also has positive and significant impact on 

women‟s decision-making power about having more children. 

5.5.3. CART Results 
 
As the model is discrete variable regression in which the goal is to predict a 0-1 

outcome base on given predictors. This classification problem can be solved by logit and 

probit model but sometimes these models showed that variable is barely significant, in the 

case where variables are categorical like region, provinces, education, employment and many 

others. CART model helps to indicate which variable is the more powerful predictor. Variables 

at the top of the tree are more powerful predictor than those of at the bottom of the tree 

note/branches. 
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Classification tree for consumption /expenditure for Punjab in Figure 5.4, shows that 

region is the most important predictor in women‟s decision-making power. Urban women in 

Punjab are more empowered than rural women. The node is further splits into number of boys 

in the family, ICT, number of girls, education and then age in matters regarding decisions 

about household level expenditures. Women of Punjab who have sons, are educated and using 

ICT are further ahead than those who lived in rural areas and do not have access to ICT. 

Therefore, we can say that rural women of Punjab are furthest behind in achieving the SDGs 

2030 Agenda compared to urban women. 

 

 
Figure 11 : 5. 4 CART Expenditure Model for Punjab 
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Figure 12 : 5. 5 CART Expenditure Model for Khyber Pakhtunkhwa 

 
 

Figure 5.5 is about women‟s decision-making power regarding the expenditure index for 

the province of Khyber Pakhtunkhwa using the CART model shows that the ICT index is the 

most important predictor for women who live in urban areas and are employed. Then node 

is further split for education level, age of women, and the number of boys and girls, 

women have. 
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Figure 13 : 5. 6 CART Expenditure Model for Sindh 

 
 
Figure 5.6 classification tree for women decision regarding household expenditure in 

Sindh shows that ICT is the most important predictor for women decision-making power. Then 

the branches further split for number of girls and number of boys women have and the age of 

women, it shows that younger women and who have more boys and less number of girls in the 

family have more decision making power.. 
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Figure 14 : 5. 7 CART Expenditure Model for Balochistan 

 
 
Age and geography, after ICT penetration is the most important predictor in Balochistan 

regarding decision that have been made about household-level expenditure in the family, 

according to Figure 5.7. While the left node indicates that there is no ICT penetration in the 

area and is no significant predictor other than ICT=0 in Balochistan, and it does not impact on 

women have a say in decisions regarding expenditures at the home level. The fact that the 

nodes for Balochistan have been further divided into nodes for number of boys, education 

level, and girls younger than three in the family demonstrates that women now have the ability 

to make decisions about household spending on consumption. 
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Figure 15 : 5. 8 CART Model Punjab 

 
 
Figure 5.8 illustrates the classification tree for decision made by women in 

Punjab regarding having children. According to the CART model diagram, the study 

discovered that middle-aged women, educated women, and families with fewer than 

four boys are the most significant predictors, followed by the fact that women have 

more control over household spending decisions. The fourth significant signal is the 

region, where urban women have more influence over whether or not to have further 

children. The node is further divided by the number of girls. 
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Figure 16 : 5. 9 CART Model for Khyber Pakhtunkhwa 

 
 
In figure 5.9 the classification tree for women‟s decision regarding having more 

children for Khyber Pakhtunkhwa is given. The most important indicator is the ICT 

index,    then node split for the region. Women who live in Khyber Pakhtunkhwa have 

no access to ICT, and she live in the urban area are employed and can take decisions 

independently. The second most important predictor is number of girls in the family. 

If number of girls in the family are three or more than women would take decision 

regarding having more children. The next important predictor is the age interval, if 

age 15 to 33 then women have decision-making power regarding having more 

children. If ICT penetration is occurs then no other predictor is needed to predict the 

decision regarding having more children.  
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Figure 17 : 5. 10 CART Model for Sindh 

 
In Figure 5.10 the CART model for Sind has been given, which shows that 

women aged 30 and above are the most important predictor regarding the decision for 

having more children. And there is no other node split on the left side. When the node 

split on the right side the region is the most important predictor, women who live in 

the urban region are take more part in decision making rather than which who live in 

rural areas. Women age and less than and equal to one boy in the family are also an 

important predictor of  decision-making power. 
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Figure 18 : 5. 11 CART Model for Balochistan 

 
Figure 5.11 shows the decision-making tree for women live in Balochistan, the 

CART model depict that ICT is the most important predictor for the women to take 

decision regarding having more children or not. The nod then split to predictor number 

of girls, if women have three or more girls than women would take the decision 

regarding having more children. The tree further split the node for predictors like 

education, number of boys and age interval. Which shows that if women have; 

education level is secondary or higher, number of boys in the family are greater than 

on and age is between 30 to 49 would have more power to take decision-making 

power. 

5.6. Summary 
 
The given study tries to investigate the impact of ICT and other socio-

demographic factors on women‟s decision-making power regarding expenditure (food, 

clothing, health, travel, and recreation) and having more children. The data has been 
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taken from Household Integrated Economic Survey (HIES) for the year 2018-19. The 

data was analyzed through CART technique and binary logistic regression analysis. 

The study constructed two indices: the expenditure index and ICT index. The results 

show that women from Punjab have more decision-making power and better access to 

ICT as compared to women who live in Khyber Pakhtunkhwa, Sindh and Balochistan. 

The classification tree shows the predictive variable from amongst the 

significant independent variables. ICT index turned out to be most predictive then 

region and age of women followed by education of women and employment status. 

For Sindh the most important predictor of decision regarding expenditure by women 

is ICT then the node further splits for number of children and then the age interval. 

Likewise, for Khyber Pakhtunkhwa the most important predictor is ICT, employment 

status and education. Therefore, in Khyber Pakhtunkhwa women used ICT, lived in 

urban region, are educated, and employed have more decision-making power. 

Surprisingly, in Balochistan ICT is the most important predictor of women‟s decision-

making power regarding household level expenditures. 

The estimation results of logistic regression showed ICT has positive and 

significant impact on women‟s decision-making regarding household expenditure and 

having more children The findings of the study support the policies in favour of ICT 

penetration and improving women‟s access to education and employment opportunities 

to enhance women‟s autonomy in Pakistan. As women have a pivotal role in the 

development of society. Furthermore, from the findings the study could suggest that 

ICT access for women may be a good measurement tool of women‟s empowerment in 

Pakistan. 
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CHAPTER 6 

Conclusion and Recommendations 
 

Women constitute about half of the world‟s population, but their share in 

development is very low. As they are being deprived of most of their social rights in 

developing countries, and Pakistan is no exception. Due to lower levels of 

empowerment, women lag behind men in educational attainment, employment status, 

and knowledge. Furthermore, social, and cultural norms restrict women from 

participating in various development activities. ICT is considered one of the most 

important developments for women‟s empowerment. Women can be more 

independent through ICT penetration by getting online jobs, online education, and 

health facilities. It reduces the cost and inconvenience of traveling time and reduces 

workplace harassment which helps women to work from home without going out and 

earn handsome amounts for themselves and their family. 

Agenda 2030 is an overarching development agenda, and this is incomplete 

without women participation. This agenda covers the gender dimension very 

comprehensively goal 5 of 17 goals are directly related to women‟s empowerment. 

Moreover, women's participation and empowerment are crucial for the achievement 

of all 17 goals. Therefore, it can be easily said that the path to achieving SDGs passes 

through the awareness of women‟s empowerment. The study analyzed the role of ICT 

in women‟s empowerment in the case of selected developing countries and Pakistan. 

Also, it disaggregated the data at provincial and regional level for looking the status of 

achieving SDGs.  

In the first part of the study, examines the interaction between women‟s 

empowerment and ICT penetration and how it helps in fostering the process of 
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achieving the SDGs 2030 precisely goal 5, in the case of developing countries. The 

study's primary purpose is to answer the main research question: how ICT impacts 

women‟s empowerment? The study has measured women‟s empowerment through 

the female labour force participation rate and constructed the ICT index from four 

ICT indicators (internet users per 100 persons, broadband users per 100 persons, 

telephone lines per 100 persons, and own mobile phone users per 100 persons) by 

using the data from the WDI from the year 2000-17.  

Findings derived from the study are based on econometric analysis, including 

descriptive statistics, OLS, Pooled OLS, and GMM. The study found that the ICT 

index has a significant and positive impact on the female labour force participation 

rate, which also helps in fostering the process of achieving SDGs. In addition, the 

study found that other control variables like GDP, trade openness, Government 

consumption expenditures, and fertility rate have a significant impact on the female 

labour force participation rate. 

In the second study, it has been found that women at all decision-making levels 

are under-represented and poorly engaged in development processes in Pakistan. This 

implies that the equal right of participation for women in the decision-making process 

is excluded because of various cultural, regional, and social reasons. The study took 

the data from PDHS 2017-18 and measured the impact of ICT on women‟s 

empowerment in Pakistan. The study has taken ever-married women aged 15-49 and 

constructed the women empowerment index by taking                                four different dimensions of 

women‟s decision-making at household level (decisions regarding their health, 

husband‟s earnings, household purchases, and visits to family & friends). Similarly, 

the ICT Index has been formulated by summing up two variables: „Number of women 

owning mobile phones‟ and „Number of women using the Internet.‟ The study also 
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included several socioeconomic and demographic determinants and applied a 

Binomial Logistic regression model to measure women‟s decision-making power. 

The study found that women's mobile ownership and internet usage positively and 

significantly impact the women‟s empowerment index. This indicates that woman 

who has access to and uses ICT has more decision-making power than those who do 

not. The results support the SDGs Agenda 2030, in which goal 5b indicates that ICT 

helps empower women and girls. 

Moreover, from the results, it has been noticed that women‟s education level 

has a positive and significant impact on the women‟s empowerment index, which 

shows that educated women have more independence in decision-making than 

uneducated women. Middle-aged and older women are more empowered than young 

women in Pakistan. It might be that, in Pakistan, a joint family system is established in 

which the mother-in-law makes the decisions at the household level. It has been found 

that husbands‟ education and employment also significantly impact the women‟s 

empowerment index. Employed and educated husbands are more open-heartedly 

accepting women‟s empowerment. The study found a high disparity in rural and 

urban women‟s decision-making power and even at provincial levels in Pakistan. 

In the third study, two leading crucial indicators where women are challenged to 

take their decisions have been taken. These are the women's household 

consumption expenditure and reproduction decisions, respectively. The study applied 

the CART technique and binomial logistic model to see how ICT and other socio-

demographic factors determine women‟s empowerment. Findings indicate that hardly 

any women‟s autonomy prevails      within Pakistan at the provincial and regional levels. 

Hence empirical results show that there exists highly constrained autonomy of females 

in contrast with males within the household.     This suggests that a large proportion of 
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women are excluded from participation in any level of decision-making even at 

household level. Further, there is a vast difference in the level of participation in 

decision-making between urban and rural women. 

As it has been noticed in the empirical exercise, access to and use of ICT 

generally improves women‟s decision-making power. The study reveals that the ICT 

index significantly impacts women‟s decision-making about household expenditure. 

This indicates that women who own mobile phones or use the internet are making 

decisions about household consumption expenditure more frequently regarding food, 

clothing & footwear, travel & recreation, and medical treatment. The study also 

concludes that women‟s age, education, and work are significant factors in women‟s 

decision-making about expenditure. The study    also finds that an increasing number of 

male child (boys) enhance the level of women‟s empowerment in the house. The 

study also concluded from the graphical presentation that women from Punjab and 

Sindh have more decision-making power in all dimensions of       household-level 

participation. 

From the results it can be concluded that women those have the easy access to 

and use of ICT, more empowered than those who do not have the penetration of 

ICT easily. While at the national and provincial levels, studies found that middle-

aged women were more empowered than those young women. The studies also found 

huge disparities among women‟s decision-making power at national, provincial, and 

regional levels. As in urban regions, women are more empowered as it is found that in 

an urban region, ICT penetration is more frequent than in the rural region. Likewise, 

women living in Punjab and Sindh have more decision-making power. From the results, 

it has been observed that in these provinces, ICT penetration is high compared to other 

provinces. Therefore, a large proportion of women is excluded from participation in 
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any decision-making level. 

Studies conclude that through ICT penetration, women‟s decision-making can 

be enhanced at aggregated and disaggregated levels. From the national and provincial 

level study, the results showed that women from the province of Punjab depict greater 

empowerment than women from other provinces of Pakistan due to the high level of 

ICT penetration in the province. Hence to promote women‟s empowerment, greater 

attention must be paid to show and examine how women operate in their communities 

and how social norms affect women and their families with and without ICT 

penetration. Even though the government is running several programs to address the 

issue but still the situation has remained gloomy                    mainly because there exists 

constrained in autonomy of females in contrast with males   within the society. 

Therefore, there is a dire need to extend awareness to empower women across all the 

country‟s provinces to fasten the development process. 

Recommendations  

The present studies aim to suggest the policy maker with some 

recommendations about how to enhance the role of ICT in women‟s empowerment in 

developing countries, especially Pakistan. Government should make policies through 

which the penetration of   ICT expands, for example, IT education, uninterrupted access 

to broadband           services for all. Encouragement and inclusion of women in IT-based 

economic activities will provide financial and economic emancipation and enhances 

their decision-making ability and empowerment. This will help in achieve the SDGs 

2030 agenda, whose objective is no one left behind. As the theme of SDGs is leaving 

no one behind & empowering women and girls and the current study found that ICT 

penetration is very low in developing countries, the international organization 

emphasizes the structural development of ICT in developing countries, so that they 
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could be further ahead with developed countries and hence empowered women and 

girls. In the case of Pakistan, at the provincial level, Balochistan is furthest behind. 

Therefore, policymakers should make such policies that enhance the ICT penetration 

in Balochistan and make it further ahead. At the regional level, urban women are 

more empowered than rural women and for achieving the SDGs Agenda 2030 focus 

should be more in rural women. 

The ownership of ICT equipment and, more broadly access to new technology, 

should be a goal of the policy-makers in the shape of affordable gadgets especially for 

women and girls. The focus of the current study is on the crucial role that ICT plays in 

empowering women, which is a novel component of Pakistan's provincial and 

regional ICT policies. In order to improve girls' and women's ability to participate 

actively in the growth and development of the Pakistani economy, more IT education 

and training should be provided at all levels of school. This is encouraged by open 

jobs for them in teleworking, call centers, the software industry, and freelance 

services. 

Therefore, there is a need to extend awareness to empower women nationwide 

especially lower wealth quintiles living in the society. In addition, free internet and 

4G services should also be provided at the household level. Moreover, the public and 

private sectors should introduce ICT training and skills-learning programs for women. 

There should be ample room for ICT to mainstream gender equality in Pakistan. 

There is need to promote ICT training, encourage ICT-related employment, and 

increase ICT access and usage among women. All these policies related to ICT would 

further empower women and reduce the gender gap that exists in Pakistan as well as 

in many other countries. The recommendations for policymakers made in light of the 

study's findings place a strong emphasis on the value of education, home structure, and 
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other elements that influence women's empowerment through ICT. The following strategies 

can be used to promote women's access to ICT: increasing girls' and women's educational 

opportunities; creating demand for ICT education; making IT education and training 

accessible to women and girls; ensuring that women acquire the necessary skills; and 

providing microfinance to women. 

This study on ICT and women's empowerment has sparked a conversation about 

changes to include ICT to empower women and meet SDGs in accordance in both the 

public and commercial sectors of developing nations, particularly Pakistan. The use of 

ICT will transform the conventional public and government sectors into ones that are 

streamlined and effective. Hence, ICT penetration will not succeed if it is seen as 

solely a matter of implementing new technology. By empowering women, we can 

work towards the SDGs while simultaneously improving everyone's quality of life in 

the nation. Political, social, and organizational prosperity would result from the role 

of ICT in empowering women. 

Future research will also concentrate on the labour force of women employed in 

the IT industry, especially in lower-level positions like contact centres, freelancers, etc. 

To determine if ICT helps to maximise involvement in the labour market, it may be 

useful to compare these women's positions to those of other professions. Other factors 

that might be taken into account for future empirical investigation include access to 

credit as well as ownership and operation of a SME. Research can also examine the 

factors that link ICT to education, such as how eLearning affects young Pakistani 

women's ability to make decisions. Incorporate the causality aspect between ICT use 

and access and women's empowerment as well in the future, as it's possible that the 

only women who have access to ICT are the ones who are empowered. 
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APPENDIX: B 
Table Countries with ICT Development Index Rank 2015 and Global Gender Gap Ranking 
2018: 
No. Countries IDI-2015 GGGI-2018 No. Countries IDI-2015 GGGI-2018 

1 Albania 4.60 20 27 Kyrgyz Republic 3.90 93 

2 Algeria 3.70 132 28 Lao PDR 2.20 43 

3 Argentina 6.20 30 29 Lebanon 5.90 145 

4 Armenia 5.30 98 30 Mexico 4.50 25 

5 Bangladesh 2.30 50 31 Moldova 5.60 23 

6 Bulgaria 6.40 49 32 Morocco 4.30 143 

7 Belarus 7 29 33 Mauritius 5.30 115 

8 Belize 3.30 110 34 Malaysia 5.60 104 

9 Bolivia 3.50 42 35 Namibia 3.20 12 

10 Brazil 5.70 92 36 Nicaragua 2.70 5 

11 Bhutan 3.10 131 37 Pakistan 2.20 151 

12 Botswana 3.80 73 38 Peru 4.20 66 

13 Cambodia 2.80 89 39 Philippines 4 16 

14 Cameroon 2.10 96 40 Paraguay 3.90 100 

15 Colombia 5 22 41 Romania 5.90 55 

16 Costa Rica 6 13 42 Russian-Federation 6.80 81 

17 Cuba 2.60 31 43 South Africa 4.70 17 

18 Dominican 4 86 44 Sudan 2.60  

19 Ecuador 4.50 48 45 Senegal 2.40 99 

20 Egypt 4.30 134 46 Sri Lanka 3.60 102 

21 El Salvador 3.60 80 47 Serbia 6.50 39 

22 Guatemala 3.10 113 48 Thailand 5.10 75 

23 India 2.50 112 49 Turkey 5.50 130 

24 Indonesia 3.60 85 50 Ukraine 5.20 59 

25 Iran 4.70 148 51 Venezuela 5.20 67 

26 Kenya 2.80 109     
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Matrix of correlations 
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

(1) FLFP 1.000          

(2) flfp_1 0.997 1.000         

(3) ict_index 0.047 0.048 1.000        

(4) GDP 0.077 0.076 -0.249 1.000       

(5) GCE 0.082 0.080 -0.158 0.230 1.000      

(6) GEE -0.006 -0.006 0.109 0.005 0.022 1.000     

(7) GFCF 0.033 0.035 -0.117 0.398 0.100 0.017 1.000    

(8) tradeopennes 0.282 0.281 0.209 0.007 -0.014 0.029 -0.022 1.000   

(9) fertility 0.032 0.030 -0.453 0.045 0.167 -0.009 0.008 -0.186 1.000  

(10) urban_ratio -0.038 -0.044 0.433 -0.223 -0.180 0.163 -0.054 -0.015 -0.458 1.000 
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Table Time Series Analysis of 12 Countries 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

VARIABLES 

 

LAO 

 

SEN 

 

SWI 

 

BLR 

 

BWA 

 

CUB 

 

IRN 

 

NAM 

 

ROU 

 

RUS 

flfp_1 1.195*** 0.703*** 0.841*** 1.469*** 0.154 0.0837 -0.536** -0.501 0.788*** -0.378* 

 (0.0937) (0.0450) (0.206) (0.0854) (0.161) (0.154) (0.194) (0.348) (0.139) (0.188) 

ict_index 0.0104** -0.00926 0.0266** -

0.0291*** 

0.319 -0.0377 -

0.406*** 

0.695*** -0.349 0.0633** 

 (0.003) (0.007) (0.001) (0.006) (0.184) (0.0574) (0.110) (0.171) (0.239) (0.0173) 

GDP -0.000 -0.001* 0.000 7.33e-05 -0.00342* 0.003*** -8.09e-05 0.002 0.001 0.000 

  

(0.000) 

 

(0.000) 

 

(0.000) 

 

(6.18e-05) 

 

(0.001) 

 

(0.000) 

 

(0.00126) 

 

(0.002) 

 

(0.001) 

 

(0.000) 

GCE -0.000 0.0110** 0.001 0.005 0.0267 -0.0951* 0.177*** -0.001 -0.0526 0.0853** 

 (0.000) (0.004) (0.002) (0.005) (0.0441) (0.0426) (0.0360) (0.0518) (0.061) (0.0305) 

GEE -0.007 0.005 -0.0235 -0.0159 -0.0622** 0.0492 4.627*** -

1.429*** 

-1.172 0.355 

 (0.0145) (0.011) (0.0504) (0.0273) (0.0221) (0.0700) (0.719) (0.373) (1.759) (0.379) 

GFCF 0.001** 0.001*** -0.001 -0.00140 -

0.0757*** 

-

0.0317*** 

-0.0335 0.0181 0.0911* -0.00044 
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 (0.004) (0.000) (0.003) (0.000) (0.0176) (0.00776) (0.0219) (0.0122) (0.0390) (0.00334 

UR -4.741 3.335 -2.264 -22.30*** -123.7 -104.3 276.8** -210.9** 1,185* -241.6** 

 (4.404) (6.113) (9.316) (4.293) (76.68) (68.47) (95.67) (63.80) (610.1) (87.63) 

Trade 0.352** -1.217** -0.136 -0.353** 13.44*** 12.52** 13.61 3.061 -12.72 -9.012* 

 (0.116) (0.471) (0.419) (0.104) (2.913) (4.739) (10.06) (3.153) (10.59) (4.401) 

Fertility -0.626 -

1.171*** 

-0.066 0.391** -69.80** -25.12*** -3.601 -16.38* 15.31* -1.416 

 (0.430) (0.252) (1.603) (0.131) (21.53) (5.585) (6.705) (8.446) (7.986) (0.825) 

Constant -12.07 16.20*** 5.523 -8.845** 325.1** 139.7** -173.6** 201.0*** -632.8* 251.6** 

 (6.585) (3.050) (13.43) (3.590) (109.3) (53.58) (73.41) (56.05) (327.2) (73.18) 

Obs. 17 17 17 17 17 17 17 17 17 17 

R-squared 1.000 1.000 1.000 1.000 0.993 0.997 0.975 0.971 0.948 0.983 
 
Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1


