Towards closing the gender gap in Iraq: Understanding gender differences in smartphone adoption and use
Abstract
This paper examines gender differences in Iraq in terms of smartphone adoption and use, with a specific focus on the factors that can affect women’s adoption and use of smartphones. The research used the mobile phone acceptance and use model proposed by Ameen, Willis, & Brychan (2015). In total, 533 questionnaires were distributed to consumers aged 18–29 and the data were analyzed using partial least squares structural equation modelling. The findings revealed that the model fitted well with men and women, but the order of significance of the factors differed between the two genders. Three factors in the model had significantly different effects on behavioral intention when compared by gender. These three factors are culture-specific beliefs and values, habit, and perceived relative advantage. The findings indicate that when targeting Iraqi women, other factors in addition to price must be considered.
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1. Introduction
The role of gender cannot be neglected when studying technology adoption and use (Chew, Ilavarasan, & Levy, 2015; Gefen & Straub, 1997; Porter et al., 2012; Venkatesh, Morris, & Ackerman 2000; Wang, Meister, & Wang, 2011). It is important that mobile services are tailored to the needs of the individual consumer (Ghazizadeh, 2012). Previous studies have found that there are major differences between men and women in terms of adopting and using different types of technology (Choe, Liao, & Sun, 2012; Chung, 2014; Rodríguez-Ardura & Meseguer-Artola, 2016; Teo & Lim, 2010; Terzis & Economides, 2011; Wartberg et al., 2015). Furthermore, the 2015 Group Special Mobile Association (GSMA) report highlights that the pattern of women’s use of mobile phones is often different from that of men (GSMA, 2015a). In addition, Sabri, Al-Nakeeb, & Alrawi (2011) indicate that differences exist in terms of gender in the context of mobile phone adoption in Arab countries. Previous studies highlight the importance of culture in the adoption and use of mobile services; for example, mobile payment services (Lu et al., 2016). Gender differences are more apparent in Arab countries due to the nature of Arab culture (El-Louadi & Everard, 2004). It can be argued that addressing gender differences in mobile phone adoption and use is crucial in the case of these countries, because of the cultural restrictions that women face. The use of mobile phones helps women to overcome the barriers that these restrictions create. While in Western countries a large number of women have jobs, significantly fewer women in the Middle East are employed or working for themselves (Elborgh-Woytek et al., 2013). In their previous research, Venkatesh et al. (2003) and Venkatesh, Thong, & Xu (2012) found that there are significant differences between men and women in terms of which factors have the strongest effect on technology adoption. Gender, within the context of Arab countries, was expected to be a significant moderating factor in this research. This is because of the large differences between men and women in terms of need and usage patterns.
The importance of addressing the gender gap in mobile phone adoption and use is highlighted by GSMA (2015b). A large gender gap still exists in Arab countries in terms of information and communication technology (ICT) adoption and use (GSMA, 2014). In fact, when considering the most accessible technological product, the mobile phone, Iraq has the widest gender gap among all the Arab countries: only 20% of Iraqi mobile phone users are female (GSMA, 2014). This is the result of several cultural, economic and political factors. The gender gap in participation in the labor force is higher in Iraq than it is in other Arab countries (European Parliament, 2014). For example, the labor force participation rate for women aged 15–24 is 8%, while for men it is 48% (World Bank, 2016). In addition, according to the World Bank’s 2015 report, Iraq is ranked as having the seventh-highest number of legally enacted and economically measured gender differences (World Bank, 2015). Furthermore, although Iraqi women are interested in using technology, in general they lack access to it (Ameen & Willis 2016b).
The use of mobile phones is considered as a means for Arab women – more specifically, Iraqi women – to be independent and secure (Ameen & Willis, 2016b). Ameen & Willis (2016a) propose that using mobile phones can help to reduce the negative effects of the cultural barriers and restrictions faced by women in Arab countries, including Iraq. In addition, the effective use of smartphones and the various services that can be accessed through these devices can help these women to be economically independent, as women can run a business and gain power through the use of various mobile services (Ameen & Willis, 2016a; GSMA, 2015a). The digital inclusion of women through the use of the services available via smartphones is crucial in order for their voices to be heard (GSMA, 2015a). Therefore, understanding the differences between Arab men and women in terms of smartphone adoption and use can enable mobile technology companies to develop and use improved targeting techniques, which are crucial to narrowing the gender gap.
The main aim of this research is to examine the differences between men and women in terms of smartphone adoption and use in Iraq. To achieve this aim, the research focuses on the factors that can affect Iraqi women’s adoption and use of smartphones. This research provides important findings that can help to reduce the gender gap in Iraq in the adoption and use of smartphone and the services that can be accessed through these phones (e.g. m-Internet, m-social media, m-learning, m-health and m-commerce, in addition to other voice over Internet protocol services, such as Viber, WhatsApp and FaceTime). The findings provide an important understanding of gender differences for academics who wish to conduct future studies on technology adoption in Iraq. The findings are also important for mobile technology companies, as understanding the needs and preferences of different segments of customers, specifically women, will enable these companies to increase customer satisfaction. Addressing the issues mentioned above will also help mobile companies in Iraq to gain profit following the drop in revenue that they have been experiencing since 2013 (GSMA, 2015b).
The next section of this paper provides background information on the status of the mobile market in Iraq. This is followed by an explanation of the conceptual framework of this research and the proposed hypotheses. The fourth section sets out the methodology adopted in this research, and the fifth section provides the results of the data analysis. This is followed by a discussion of the results. Finally, the conclusions, limitations and recommendations of this research are set out.

2. The status of the mobile market in Iraq
Iraq is the third-largest mobile market in the Arab region (GSMA, 2014). The population of Iraq in 2014 was 34.8 million, with a GDP purchasing power parity of 494.5 billion US dollars (ASDA’A Burson-Marsteller, 2015). Women constitute 49% of the population in Iraq (Trading Economics, 2016). Iraq is a lower-middle-income country in which the majority of people are on a low income (Rohwerder, 2015). The unemployment rate in Iraq increased from 20% in 2014 to 34% in 2015 among young people aged 15-24 years (GSMA, 2015b), which is a high increase. In Iraq, the mobile cellular subscription rate per 100 people was 95 in 2014 (World Bank, 2016) and the smartphone adoption rate was 17% in 2015 (GSMA, 2015b). Iraq is starting to move towards 3G networks. However, mobile operators in Iraq have experienced the highest fall in revenue among all the operators in the Arab countries: revenue fell by 12% between 2013 and 2014 (GSMA, 2015b).
The main mobile operators in Iraq are Asiacell, Zain and Korek (International Telecommunication Union, 2012; Kamli, 2012; Khayyat & Heshmati, 2013). Korek and Asiacell have both introduced special deals and tariffs, including Internet services, for the youth segment of their customers. While other, more technologically advanced, Arab countries like Saudi Arabia started to use citizens’ fingerprint with new SIM card registration to track users’ information (Planet Biometrics, 2016), customers in Iraq are only required to provide some ID documents. To obtain a SIM card for a postpaid plan, customers are required to provide a civil ID, residence card and food ration card (Korektel, 2017). The cost of using telecom services in Iraq differs from one company to another and the prices of smartphones start from $150 (GSMA, 2016).
In an attempt to address the issue of the gender gap in mobile phone use in Iraq, Asiacell launched an additional line for female users called Almas (GSMA, 2015a). Although the company revealed some positive results after launching this line (GSMA, 2015a), a gender gap still exists in terms of the adoption and use of mobile phones. The company was relying heavily on the price factor, so it reduced the cost of calls in accordance with the call patterns (i.e. the telephone numbers contacted, the frequency of calls and the most commonly contacted parties) found when women use mobile phones. In addition, the company added a blocking service, which women can use to avoid harassment (GSMA, 2015a). Nevertheless, it can be argued that other factors, which are possibly more important than price, need to be studied and taken into account.
3. Proposed model and development of hypotheses
Ghazizadeh (2012) contends that the existing theories and models related to technology adoption are not conclusive and other factors, which have not previously been considered, need to be included. Halaweh (2015) found that the majority of previous studies on technology adoption in Arab countries used or extended the technology acceptance model (TAM). The TAM on its own is insufficient to fully explain technology adoption, as its constructs are too general (Fang, Chan, & Xu 2005; Rouibah & Hamdy, 2009). In fact, Bagozzi (2007) further discusses the limitations of the extensions of TAM, one of which is the unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al., 2003). Bagozzi (2007) claims that the high number of independent variables in the UTAUT makes the measuring process complicated and still not sufficient to understand the full picture of technology adoption. However, Venkatesh et al. (2003) state that the UTAUT can be adjusted according to the technology in use. Within the context of the present research, this is smartphone adoption. Baabdullah, Dwivedi, & Williams (2013) carried out an extensive review of the existing body of literature related to consumer adoption of ICT in Saudi Arabia, analyzing mobile phone technology and m-government services. The authors found that the extended unified theory of acceptance and use of technology (UTAUT2) can very well be applied to studying technology adoption in the Middle East (specifically Saudi Arabia). However, the authors suggest that the model can be modified and extended by adding new constructs applicable to the context of Arab consumers’ adoption.
This research adopts the mobile phone acceptance and use model (MPAUM) proposed in previous research conducted by Ameen, Willis, & Brychan (2015). This model includes the factors that can predict behavioral intention and actual use of smartphones by young Arab consumers aged 18–29. The model is based on combining the extended unified theory of acceptance and use of technology (UTAUT2) (Venkatesh et al., 2012) with the cultural influence model of information technology transfer (Straub, Loch, & Hill, 2001). The MPAUM includes the following factors: effort expectancy; perceived relative advantage (usefulness); price value; habit; social influence; facilitating conditions; enjoyment; technological culturation; national IT development; and culture-specific beliefs and values. The two dependent factors in the model are behavioral intention and actual use, as shown in Figure 1.
[Figure 1 here: Mobile phone acceptance and use model (MPAUM)]
Performance expectancy is defined as ‘the degree to which using a technology will provide benefits to consumers in performing certain activities’ (Venkatesh et al., 2012). Perceived usefulness has been found to be more significant for men than for women, while women are more influenced by perceived ease of use and social norms (Venkatesh & Morris, 2000). Previous studies have shown that perceived usefulness is a significant determinant of behavioral intention (Adams, Nelson, & Todd, 1992; Davis, 1989; Davis & Venkatesh, 1996). However, Moore & Benbasat (1991) suggest that the term ‘relative advantage’ is more detailed and perceptive to the user. Therefore, in this research, the term ‘perceived relative advantage’ is used to represent the term ‘performance expectancy’ in the UTAUT2 (Venkatesh et al., 2012). Venkatesh et al. (2003) found that the effect of performance expectancy is stronger among men. Thus:

H1. The effect of perceived relative advantage (usefulness) on behavioral intention is stronger among men.
Effort expectancy is defined as ‘the degree of ease associated with consumers’ use of technology’ (Venkatesh et al., 2012). Venkatesh et al. (2003) found that the effect of effort expectancy is stronger among women. Thus:
H2. The effect of effort expectancy on behavioral intention is stronger among women.
Social influence is defined as ‘the extent to which consumers perceive that important others (e.g., family and friends) believe they should use a particular technology’ (Venkatesh et al., 2012). Previous research has found that women are likely to adopt a certain behavior if it has been adopted by people around them (Gefen & Straub, 1997; Venkatesh et al., 2000; Wang et al., 2011). Venkatesh et al. (2003) found that the effect of social influence on behavioral intention is influenced by gender, as it is stronger among women. Thus:

H3. The effect of social influence on behavioral intention is stronger among women.
Facilitating conditions are defined as ‘consumers’ perceptions of the resources and support available to perform a behavior’ (Venkatesh et al., 2012). Facilitating conditions have been hypothesized to significantly affect behavioral intention and actual use (Venkatesh et al., 2012) and their role was highlighted in previous studies (e.g. Gupta et al., 2017). Gender was found to be significant when studying the effect of facilitating conditions (Venkatesh et al., 2012), as the effect is more significant for women. Thus:
H4. The effect of facilitating conditions on behavioral intention is stronger among women.
H5. The effect of facilitating conditions on actual use is stronger among women.
Venkatesh et al. (2012) define hedonic motivation as ‘the fun or pleasure derived from using a technology’. This definition is derived from Brown & Venkatesh’s (2005) study. The authors found that it has been shown to play an important role in determining technology acceptance and use. The effect of enjoyment on behavioral intention is stronger among men (Venkatesh et al., 2012). Thus:
H6. The effect of enjoyment on behavioral intention is stronger among men.
Price value is defined as ‘consumers’ cognitive trade-off between the perceived benefits of the applications and the monetary cost for using them’ (Venkatesh et al., 2012). This factor refers to consumers’ evaluation of the cost of the product and its benefits. If the benefits outweigh the costs, the price value will be positive (Venkatesh et al., 2012). Due to the gender gap in mobile phone adoption, men use smartphones more than women do. Furthermore, in Arab countries, fewer women are in work (Elborgh-Woytek et al., 2013). Therefore, price value is expected to have a stronger effect among women. Venkatesh et al. (2012) found that price value has a stronger effect on behavioral intention among women. Thus:
H7. The effect of price value on behavioral intention is stronger among women.
Based on Limayem, Hirt, & Cheung’s (2007) study, habit is defined by Venkatesh, Thong, & Xu (2012) as ‘the extent to which people tend to perform behaviors automatically because of learning’. Gender was found to moderate the effect of habit, which is stronger among men (Venkatesh et al., 2012). Thus:

H8. The effect of habit on behavioral intention is stronger among men.
H9. The effect of habit on actual use is stronger among men.
Technological culturation is defined as ‘influential experiences that individuals have had with technologically advanced cultures’ (Straub et al., 2001). Women in Arab countries do not travel as frequently as men do and it is illegal for them to travel unless their husbands agree (Kirdar, 2010). Therefore, the model includes the effect of informal technological culturation; that is, interacting with friends and family and travelling abroad for business or pleasure (Straub et al., 2001). Informal technological culturation was proved to be significant in Straub et al.’s (2001) study. Within the context of the Arab countries, technological culturation can take another form. The telecom markets in these countries need to be open to investment from foreign telecom companies; in turn, people in these countries may be introduced to and experience new advanced technologies in a different and less costly way. The items of this construct were adopted from Straub et al.’s (2001) study and include extent of travel for business, extent of travel for pleasure, extent of contact with family living abroad, and extent of reading foreign technology journals. Women in Arab countries including Iraq do not travel as frequently as men, and by law, they cannot travel unless their husbands agree (Kirdar, 2010). Therefore, Arab men possibly travel more often and become more exposed to advanced technology in other countries. Hence, it can be contended that the effect of technological culturation is stronger among men.
H10. The effect of technological culturation on behavioral intention is stronger among men.
Straub et al. (2001) contend that studying culture as a whole is too generic and misleading. Therefore, when studying the effect of culture on technology adoption, it is more accurate to use the term ‘culture-specific beliefs and values’ to indicate that the study only includes the aspects of culture that are related to the specific technology to be adopted. Straub et al. (2001) used the ‘Arab sense of time’ as the basis for culture-specific beliefs and values. Arab sense of time represents the Arab beliefs and values as Arabs attitude towards time is complex and they are relaxed about the timing of events (Straub et al., 2001). The authors explained that “Arab culture see time as a complex unfolding of events which occur in parallel.” (Straub et al., 2001). However, they stated that other aspects of culture related to technology adoption can also be applied and studied. Straub et al. (2001) found that culture-specific beliefs and values have an effect on ‘IT system outcomes’, which the authors referred to as actual use or intention to use a technology system.
Culture-specific beliefs and values were found important in the studies conducted by Hill, Loch, Straub, & El-Sheshai (1998), Straub et al. (2001), and Loch et al. (2003). In this research, culture-specific beliefs and values take the form of face-to-face versus technology-mediated meetings, as this is expected to be related to smartphone adoption among individual users. Straub et al. (2001) define culture-specific beliefs and values as ‘those specific beliefs, values and meanings that are thought to have a downstream effect on the use of information systems’. Rose & Straub (1998) and Straub et al. (2001) indicated that preference for face-to-face meetings is an important Arab cultural value. People in Arab cultures are known for their preference for face-to-face meetings (Enterprise Ireland, 2013). Straub, Loch, Evaristo, Darahanna, & Strite (2002) recommended studying a subset of cultural values at the individual level that are related to the key area of enquiry. Therefore, one subset of the Arab cultural values (preference for face-to-face meetings compared to technology-mediated meetings) was included in this research and tested at the individual user level, as it is related to the context of mobile phone adoption and use. 
Gender differences exist in Arab culture: women are less powerful and less independent than men (Kirdar, 2010). Women in Iraq are restricted by many social, cultural and religious barriers which they still struggle to overcome
. They also suffer from restricted mobility in comparison to women in Western countries (Ameen & Willis, 2016b). This is especially the case for young women (Yaseen, 2013). This infers that a preference for technology-mediated meetings is stronger among women, especially when women are more restricted than men. Therefore, it can be contended that a preference for face-to-face meetings is stronger among men.
H11. The effect of culture-specific beliefs and values on behavioral intention is stronger among women and increases their preference for mobile-mediated meetings.
National IT development is defined by Straub et al. (2001) as ‘specific technology policies that guide the development of information systems in a specific country together with the existing structure of computing and communication capabilities and the ability of the population to operate and utilize these capabilities’. The authors state that ‘the overall construct reflects the level of support for technological development within a given nation’ (Straub et al., 2001). This factor was found significant in previous studies in Africa (e.g. Muriithi, Horner, & Pemberton, 2016). 
Iraq is still behind in terms of mobile adoption and penetration. In fact, compared to the rest of the Arab countries, even in the northern part of Iraq (Kurdistan) which is considered more settled economically and politically, the country is still considered behind in terms of ICT infrastructure (GSMA, 2015b). The Commission of Media and Communications (CMC) was the original ICT regulator in Iraq. Its role in developing the sector was fairly limited (International Telecommunication Union, 2013). The Ministry of Communications overtook this role in 2008 and is the responsible body for policymaking and regulatory issues in Iraq (Best, 2011). The roles of policymaking and regulations have overlapped in Iraq (Best, 2011). The study conducted by Best (2011) revealed significant shortcomings in this market which are still present and need to be resolved. Overall, the country suffers from weak ICT policies and a weak regulatory environment, which are affecting the relationship between the Ministry of Communications and the telecommunication companies. 
The northern part of the country (the Kurdistan region) also suffers from weak ICT policies and regulatory environment. The Kurdistan Regional Government (2011) reported that the Kurdistan government has set goals to make the best use of the frequencies available for mobile calls and services, raise mobile network coverage to 90%, and to increase regulations and support companies operating in the sector for further price reductions and an increase in service quality (Kurdistan Regional Government, 2011). However, in December 2014, the government of Iraq together with the Kurdistan Regional Government forced additional taxes on mobile and Internet usage which significantly increased the price of using mobile phones and mobile services in the country as a whole. The Iraqi government introduced new taxes to be paid by the sector in 2015, which led to an increase in prices set by mobile companies in the country (Samena Telecommunications Council, 2015).
In developing countries, men use technology, including smartphones, more than women do (Gill et al., 2012). Therefore, the effect of national IT development was expected to be stronger among men. The model proposed by Ameen et al. (2015) hypothesizes that national IT development has a significant gender-influenced effect on behavioral intention and actual use. Thus:

H12. The effect of national IT development on behavioral intention is stronger among men.
H13. The effect of national IT development on actual use is stronger among men.
4. Methodology
The main aim of this research is to examine the differences between men and women in terms of smartphone adoption and use in Iraq. To understand this phenomenon, a questionnaire was used. In total, 533 questionnaires were distributed in person to young Arabs aged 18–29 in households in the city of Erbil. Young people make up a large segment of the population in Iraq (UNDP, 2014), and a high proportion of Internet and social media users are young people, which makes this segment of the population suitable to draw on many sources of information (Kavanaugh et al., 2012). The questionnaires were distributed using multistage cluster sampling in which three districts were selected in the city of Erbil in Kurdistan region, the northern part of Iraq. The 3G network is available in Erbil and the rest of Kurdistan region (Invest In Group, 2017). The mobile penetration covering is 90% (Invest In Group, 2017).
This research adopted probability sampling by using multistage cluster sampling. Multistage cluster sampling is suitable for research taking place in large geographical areas (Bryman & Bell, 2011). The questionnaires were distributed in three districts of Erbil: Erbil City, Koya, and Shaqlawa. Full ethical approval was obtained from Anglia Ruskin University prior to the data collection. The questionnaires were distributed face-to-face. After the data-screening process, 398 fully completed questionnaires were obtained. The response rate was approximately 75%. The face-to-face distribution of the questionnaires helped to reach the high response rate. Personally administered questionnaires have a significantly higher response rate in comparison to mail questionnaires and electronic questionnaires (Bryman & Bell, 2011).
The first section of the questionnaire aimed to gather demographic information about the respondents and identify whether they owned a mobile phone. This was followed by a section that included questions for each construct, as shown in Appendix A.

Unlike reflective measures, formative measures are not assessed using reliability and construct validity (convergent and discriminant validity) (Hair et al., 2014). There were 10 independent variables in the research model. With reference to Jarvis, MacKenzie, & Podsakoff’s (2003) criteria, performance expectancy, effort expectancy, social influence, habit, facilitating conditions, price value, culture-specific beliefs and values, and enjoyment are reflective constructs, while national IT development and technological culturation are formative constructs. Technological culturation is acknowledged as a formative construct in Loch, Straub, & Kamel’s (2003) study. There were also two dependent variables: behavioral intention, which is a reflective construct; and actual use, which is a formative construct, as acknowledged by Venkatesh et al. (2012).

The analysis of the collected data was conducted using partial least squares structural equation modelling over two stages. The first stage involved the analysis of the measurement model, including the reflective measurement model and the formative measurement model (Hair et al., 2014). The second stage included the analysis of the structural model and the multi-group analysis, taking gender into consideration as a moderating factor by using the non-parametric partial least squares multi-group analysis (PLS-MGA) (Henseler, 2007; Henseler, Ringle, & Sinkovics, 2009). The PLS-MGA is based on estimating the path model for each group which, in turn, is assessed based on a separate bootstrap analysis. The analysis in this approach relies on assessing the observed distribution of the bootstrap outcomes instead of making distributional assumptions (Henseler, 2010). The centred bootstrap estimates of the groups are compared, then the difference between the groups is divided by the total number of bootstrap samples to indicate the probability that the second group is greater than the first group, and is evaluated using the p value (Henseler, 2010). P values of 0.05 or lower or 0.95 or higher indicate significant differences between the paths in the groups (Henseler, 2010).

The data were coded for the analysis in accordance with the construct and question number as follows: actual use (USE), behavioral intent (BI), culture-specific beliefs and values (CSBV), effort expectancy (EE), enjoyment (Enj), facilitating conditions (FC), habit (HT), national IT development (ND), perceived relative advantage (PRA), price value (PV), technological culturation (TC) and social influence (SI).

5. Results
In terms of the descriptive statistics, all the respondents were between 18 and 29 years old: 46.7% were aged 18–22 and 53.3% were aged 23–29. Furthermore, the sample was balanced in terms of gender, as 51% of the respondents were male and 49% were female. All the respondents were smartphone users and owned a smartphone. In terms of the respondents’ education level, more than half of the respondents were holders of a bachelor degree (57.8%) and 21.4% of the respondents had a high school education, 11.1% were diploma holders, 7% held a master’s degree and 2.8% were at the PhD level. In terms of employment, the two major groups of respondents were employed (43.2%) and students (42.5%): there were also self-employed (6%), 4.8% unemployed and currently looking for work, 3.3% unemployed and not looking for work and 0.3% ‘other’. In general, the income level of a high percentage of the respondents (74.1%) was low (less than $10,000 per year), while 14.3% of the respondents had an annual income between $10,000 to $19,000. A small percentage of the respondents had higher income levels: 6.5% had an annual income of $20,000 to $29,000, 2.3% had an annual income of $30,000 to $39,000 and only 1% had an annual income of $40,000 to $49,000 and 1.8% of $50,000 or more.
5.1 Assessment of the reflective measurement model
The assessment of the reflective measurement model involved evaluating the convergent validity, discriminant validity and reliability of the reflective constructs (Hair et al., 2014). The average variance extracted (AVE) for all reflective constructs exceeded the minimum threshold of 0.50. Cronbach’s alpha exceeded the minimum threshold of 0.70 for all reflective constructs (Table 1), ranging from 0.765 to 0.909. This showed that the results are satisfactory in terms of Cronbach’s alpha (Sekaran, 2003). This is also the minimum threshold value for composite reliability, which should also be 0.70 or higher (Hair et al., 2014). The results displayed in Table 1 show that the composite reliability for each of the reflective constructs is well above 0.70, ranging from 0.863 to 0.932. Reliability was measured using both Cronbach’s alpha and composite reliability (Hair et al., 2014; Sekaran, 2003). The results for both tests were satisfactory.

[Table 1 here: Overview of results for convergent validity and reliability]

In addition, factor loadings were assessed. Factor loadings should be 0.70 or above (Hair et al. 2014). In this research, all reflective measurement items with loadings greater than 0.70 were retained. Only three items were deleted (including FC6, PV1 and PV6), as they were below 0.70 (0.635, 0.671 and 0.679, respectively). All items loaded significantly (loadings ranged from 0.761 to 0.904), as shown in Table 2.
[Table 2 here: Factor loadings]
Discriminant validity was assessed by examining the cross-loadings for each construct, as they should load higher on their own indicators than on the indicators of the other constructs (Chin, 1998). This was the case in this sample. The second criterion for evaluating discriminant validity was the Fornell–Larcker criterion (Fornell & Larcker, 1981). In this assessment, a construct should share more variance with its own indicators than it shares with the other constructs. The results showed that the square root of each construct’s average variance extracted was greater than its highest correlation with any other constructs.

Based on the above assessments of the reliability, convergent validity and discriminant validity of all the reflective constructs, it was concluded that the reflective measurement model is satisfactory in terms of reliability and validity.

5.2 Results of the formative measurement model
In order to ensure that there were no collinearity issues in the formative constructs, namely; technological culturation, national IT development and actual use, the variance inflation factor (VIF) was assessed. The variance inflation factor value should be below 5 (Kock, 2011) and the tolerance value should be higher than 0.20 (Hair et al., 2006). Collinearity was assessed in the Statistical Package for the Social Sciences (SPSS) by using behavioral intention as a dependent variable in linear regression in order to conduct the collinearity diagnosis. The variance inflation factors of the formative indicators ranged from 2.582 to 1.248, which showed that the variance inflation factor values were below 5 for all the formative indicators. In addition, the tolerance values were higher than 0.20 for all the formative indicators. This showed that collinearity did not present a problem in this sample.
To assess the significance of the formative indicators, the bootstrapping procedure was run in SmartPLS software with 5,000 samples and no sign changes at a significance level of 0.05 (p ≤ 0.05). The results showed that all the formative indicators were significant (p ≤ 0.05) except MOBAPPS and ND5. ND3 was on the edge, as the p value was 0.05; however, the outer loading was 0.659, which was well above the threshold of 0.5, so it was at an acceptable level. The outer weight of MOBAPPS was not significant (p = 0.336) but the outer loading was 0.506, so it was retained. The weight of ND5 was also insignificant (p = 0.353). Moreover, the outer loading was 0.462 (for absolute relevance), which is below the threshold of 0.5. Therefore, we tested the significance of the indicator’s outer loading, which was significant (p = 0.000). As suggested by Hair et al. (2014), when the outer loading is less than 0.5 but significant, the researcher should carefully consider whether to remove or retain the indicator, as it affects the content validity of the construct. Returning to ND5, ‘I find that currently there are no restrictions to using different mobile applications’, the decision was taken to retain it, as the outer loading was significant. Moreover, there was theoretical support for the relevance of this indicator in terms of content validity (Hair et al., 2014).
5.3 Assessment of the structural model for men and women
During the analysis of the structural model as a whole for both groups together, the factors enjoyment, facilitating conditions and social influence were found to be insignificant in the model. In addition, national IT development did not have a significant direct effect on actual use. The coefficient of the path from social influence to behavioral intention was not significant (path coefficient = 0.024, p = 0.531). The coefficient of the path from facilitating conditions to behavioral intention was not significant (path coefficient = -0.028, p = 0.454). Therefore, facilitating conditions had no significant impact on behavioral intention. The coefficient of the path from facilitating conditions to actual use was not significant (path coefficient = -0.010, p = 0.848). The coefficient of the path from enjoyment to behavioral intention was not significant (path coefficient = -0.044, p = 0.182). Therefore, these relationships were not included in the multi-group analysis in this research. All other relationships were found to be significant in the model for both groups.
The partial least squares multi-group analysis was adopted to compare the two groups and identify the differences between them in SmartPLS. The partial least squares multi-group analysis introduced by Henseler (2007) and Henseler et al. (2009) is a non-parametric approach was adopted in this research using the partial least squares path analysis for each subsample (group) to test the hypotheses.
The gender variable was categorical. Two main subsamples (groups) were used: men (203 participants) and women (195 participants). Figures 2 and 3 show the measurement models for the group of male users and for the group of female users. Overall, the results showed that the loadings of the items of the variables were significant in both groups. The R2 values for behavioral intention and actual use for the group of men were 0.784 (78%) and 0.491 (49%), respectively. In addition, the R2 values for behavioral intention and actual use for the group of women were 0.802 (80%) and 0.363 (36%), respectively.
The results obtained from running the partial least squares multi-group analysis procedure in SmartPLS are shown in Table 3. Table 3 shows that gender significantly moderated the paths of culture-specific beliefs and values and behavioral intention (p = 1.000), habit and behavioral intention (p = 0.045) and perceived relative advantage and behavioral intention (p = 0.050) but none of the remaining paths. Furthermore, the results showed that the effect of culture-specific beliefs and values on behavioral intention was stronger among women (path coefficient = 0.262) than men (path coefficient = -0.015). Therefore, H11 was supported. The effect of habit on behavioral intention was stronger among men (path coefficient = 0.241). Accordingly, H8 was also supported. Also, the relationship between perceived relative advantage and behavioral intention had a stronger impact on men (path coefficient = 0.170) than on women (path coefficient = 0.025). Thus, H1 was supported. The remaining hypotheses were not supported, as gender was not a significant moderator for the rest of the relationships in the model.
For the group of women, the most significant determinant in the model was culture-specific beliefs and values, followed by technological culturation, price value, effort expectancy and habit. Habit did not have any significant effect on actual use, and national IT development and perceived relative advantage did not have any significant effect on behavioral intention. For the group of men, the most significant factor in the model was technological culturation, followed by habit, perceived relative advantage, price value and national IT development. Culture-specific beliefs and values and effort expectancy were not significant and habit had a significant effect on actual use.
[Table 3 here: PLS-MGA results for the effect of gender moderators]
[Figure 2 here: PLS-SEM model for male users]

[Figure 3 here: PLS-SEM model for female users]
6. Discussion

The results showed that gender moderated three relationships in the model: (1) perceived relative advantage and behavioral intention, (2) culture-specific beliefs and values and behavioral intention, and (3) habit and behavioral intention. Originally, it was hypothesized that the effect of perceived relative advantage on behavioral intention would be stronger among men than among women, as found in the UTAUT2 (Venkatesh et al., 2012). The effect of perceived relative advantage was significantly stronger among men. This indicates that the wide gender gap in mobile use among Iraqi men and women (GSMA, 2014) is due to the lack of awareness of these women of the benefits of mobile phone use. Previous studies identified usefulness as an important factor affecting the individual’s decision to adopt technology (Adams et al., 1992; Davis, 1989; Davis & Venkatesh, 1996). If Iraqi women are not well-informed of the benefits of smartphones, they will not be willing to use them and explore the use of different mobile applications. Hence, it would be useful to increase the awareness of the benefits of smartphones, particularly for Iraqi women including becoming more independent and secure, overcoming cultural barriers, being able to learn via m-learning and run a business using different mobile applications such as m-commerce, m-money, voice over Internet protocol services and m-email. These benefits are important to close the gender gap in smartphone adoption, move closer towards empowering Iraqi women and reaching gender equality, which in turn, contributes towards the prosperity of the country as a whole.

The factor culture-specific beliefs and values had a significantly stronger effect on women’s behavioral intention. In fact, the factor culture-specific beliefs and values was the most significant predictor of behavioral intention in the model for Iraqi women, while it was the least significant factor (in fact, it was insignificant) for Iraqi men. This means that women think that technology-mediated meetings are highly important for smartphone adoption and use. This may be due to the wide gender gap in Iraq, as confirmed by previous reports (e.g. European Parliament, 2014; GSMA, 2014). In Iraq, women are more reserved than men and have fewer opportunities for face-to-face interaction. This means that these women are aware that smartphones allow them to overcome one of the major cultural barriers Iraqi women have been suffering from, restricted mobility (Ameen & Willis, 2016b). Being able to overcome this issue is a key factor for the success of these women in terms of being connected to the external world and the ability to have access to education and business opportunities. This also helps them to possibly run a business from home without having to go through the pressure from family members to stay at home. A similar approach was used successfully in other Arab countries, such as Saudi Arabia where the use of smartphones enabled Saudi women to overcome the strong cultural barriers in terms of restrictions on mobility and face-to-face interactions (Ameen & Willis, 2016b). Hence, Iraqi women can successfully run a business and study at home without contradicting the cultural norms in their country.

With regard to the moderating effect of gender on the relationship between habit and behavioral intention, the results showed that the effect of habit on behavioral intention is significantly stronger among men, which is consistent with UTAUT2 (Venkatesh et al., 2012). Nevertheless, habit was a significant predictor of behavioral intention in the model for Iraqi women. Contrary to the findings of Venkatesh et al. (2012), while habit had a significant effect on actual use in the model for male users, it had no significant effect on actual use in the model for female users. A possible explanation for this is that women in Iraq do not use mobile phones as much as men do. The lack of Iraqi women’s access to technology was highlighted in previous studies (e.g. Ameen & Willis, 2016b; World Bank, 2015). This inhibits them from developing habits towards the use of smartphones. Venkatesh et al. (2012) explained that the presence of a stable and supportive environment is important to develop habit towards the actual use of technology. Since habit did not have a significant effect on actual use of smartphones among Iraqi women, there is a need to provide more resources for these women to develop habit. In other words, it is important to create a supportive environment to increase habitual use of smartphones in Iraq among women. This is important since previous research showed that younger women are more sensitive towards changes in the environment when using technology which is different from men (Venkatesh et al., 2012). In addition, it will be useful for mobile companies to provide more marketing communication efforts to emphasize the applications of smartphones for Iraqi women in various contexts as a strategy to initiate habit towards the use of smartphones.
Gender did not significantly moderate the remaining relationships in the model. However, the results did not contradict the hypotheses, as effort expectancy had a stronger effect among women. This means that starting training initiatives in terms of the use of smartphones and their applications which are specifically tailored to help and encourage Iraqi women to use smartphones is strongly encouraged. National IT development had a stronger effect among men. This is possibly due to the high level of interaction with technology men have in Iraq in comparison to women. Price value had a stronger effect among women. This is possibly linked to the fact that less women work in Iraq. Accordingly, the price element when buying and using a smartphone becomes more important. Technological culturation had a stronger effect among men. Women in Iraq travel less than men due to several restrictions. This makes them less aware of the significance of travelling to more technologically advanced countries on their use of smartphones.
Examining the results from the group of women more closely revealed some interesting findings. While previous research showed that usefulness and ease of use are the most significant predictors of behavioral intention (Davis 1989; Venkatesh et al., 2003; Venkatesh et al., 2012), the findings of this research indicated that the factors of perceived relative advantage and effort expectancy were not the most significant predictors in the model for Iraqi women. In fact, the factor perceived relative advantage was found to be insignificant in the model for women. This shows that the advantages of using mobile phones are not seen as important for women in Iraq and are not regarded as an important factor in the adoption and use of smartphones. This indicates that there is a lack of awareness among Iraqi women of the importance and usefulness of smartphones and the mobile services available through them. In addition, while national IT development did not have a significant effect on behavioral intention in the model for women, it was significant in the model for men. This shows that Iraqi women are unaware of the importance of national IT development in their use of mobile phones. It also shows that other factors may be more significant from the perspective of these women.

Although the results of this research showed that the effect of price value on behavioral intention is stronger among women, it was not the most significant factor affecting Iraqi women’s behavioral intention towards smartphone adoption and use. This contradicts the findings of GSMA (2015a) and the research project carried out by Asiacell with the aim of increasing women’s use of mobile phones in Iraq. The findings of this research suggest that mobile companies should not consider price as the most important factor influencing Iraqi women’s adoption and use of mobile phones. Price value was less significant than culture-specific beliefs and values and technological culturation in the model for Iraqi women. This indicates that there is a need for a more focused approach to target Iraqi women by concentrating on other factors which are more important than the price factor for these women. The findings of this research show that the two factors (culture-specific beliefs and values and technological culturation) proposed by Ameen et al. (2015), based on the previous research carried out by Straub et al. (2001) and Loch et al. (2003), are the most significant predictors in the model for female users. This shows that when studying technology adoption within the context of women’s use of smartphones in Iraq, cultural factors that are specifically concerned with the technology under investigation play a central role.
7. Conclusion

7.1 Limitations and future research
One of the main limitations of this research is the sample size, as the sample was only 533 respondents. This does not provide a good opportunity for generalization. In addition, the data were collected from urban areas in Iraq. Future studies should collect data from rural areas, where the levels of technological advancement, access to technology, education and income are lower and where women face more cultural restrictions. Using mobile phones may be even more important for women in rural areas. Future studies can also examine gender differences in smartphone adoption and use in other Arab countries. In addition, the data in this research were collected from men and women in a specific age group. Future studies could collect data from older users and compare the results with the results of this research. The factor selected to represent culture-specific beliefs and values in this research was face-to-face vs technology-mediated meetings, which is applicable to the case of smartphone adoption. However, future studies could test other culture-specific beliefs and values that are applicable to the region and to the specific technology under investigation.
7.2 Contribution of the study to Iraq’s national development

This research examined the differences between men and women in Iraq with a specific focus on the factors that can affect Iraqi women’s adoption and use of smartphones. The findings of this research are important to close the gender gap in Iraq. Hence, the research provides important findings for the national development of Iraq. The results of the study indicate that a large gender gap still exists in terms of smartphone adoption and use in Iraq. Closing this gender gap will have a positive influence on the economic prosperity of the country since women constitute half of the population (Trading Economics, 2016). Smartphones can be an excellent tool for women to be connected, educated and economically independent. This will also help to reduce the large gender gap in labour force and economic gender differences in the country since smartphones can empower women to become more economically independent. Hence, the increase in smartphone adoption and use among women promotes the economic growth and national development in Iraq. 
Reducing the gender gap in smartphone adoption and engaging women to adopt and use smartphones will increase the profit gained by mobile companies operating in the country which will also bring benefits to the country. 

The model proposed in this research provides important findings to achieve better national development. The model provides important findings in terms of the factors that can affect Iraqi women’s adoption and use of smartphones and understand gender differences in terms of smartphone adoption in order to enable mobile companies and the government to develop an improved strategy to target these women based on their preferences.
7.3 Conclusion and recommendations

This research examined gender differences in Iraq in terms of smartphone adoption and use. The use of smartphones and the various applications available through them is vital for empowering Iraqi women to overcome the cultural barriers they face. Closing the gender gap in smartphone adoption and use is important for mobile companies too, as it will allow them to increase their customer base and improve customer satisfaction.
Addressing gender differences is necessary in order to reduce the gender gap, especially in Iraq. The model has shown that gender differences in smartphone adoption and use exist. Therefore, there is a need to increase awareness among Iraqi women of the importance of using smartphones and of the benefits they offer; specifically, the benefits beyond the calling function as they allow users to access different mobile applications such as m-learning, m-government, m-commerce, m-money, m-banking and m-email. Increasing Iraqi women’s awareness can be achieved in many ways, for example, by education, government programs or campaigns initiated by mobile phone companies. Educational programs can be introduced in universities and other educational institutions to train these women to use smartphones at a wider scope (i.e. extending beyond the calling functionality to explore other important mobile applications such as m-commerce, m-money and m-email). In addition, government programs can be initiated to target other Iraqi women who are possibly older and less educated to highlight the importance and benefits of smartphones. This can also be achieved in collaboration with mobile companies operating in the country since these companies can initiate campaigns which target Iraqi women to understand the full functions of the smartphone and how it can benefit them instead of concentrating on the price factor only. Iraqi women need to be made aware of not only the existence of various mobile services that are available via smartphones but also the benefits and uses of each type of mobile application. This was revealed through the insignificance of perceived relative advantage in the model for Iraqi women.

The results of this research revealed that Iraqi women have a strong preference for technology-mediated meetings compared to face-to-face meetings. Hence, mobile companies in Iraq need to rethink their targeting strategies, as concentrating on price alone may not achieve the required results. Promoting and enabling voice and video over Internet protocol services, such as Viber, WhatsApp, FaceTime and Skype, is important if mobile companies are to target this segment of the population. 
The government has an important role in providing a more supportive environment to enable and encourage Iraqi women to use smartphones effectively. For example, the government can collaborate with mobile companies operating in the country to initiate training programs that are specifically targeted towards encouraging women to adopt and use smartphones by highlighting the various contexts in which smartphones can be used and their benefits in these contexts.

The findings of this research stress the role of the government in supporting Iraqi women by allowing them to have access to educational and training programs that are not gender-biased. New government initiatives should also be introduced in the future to train women and acknowledge them of the ways they can successfully use smartphones to access various mobile services through some of which they can also start and run a successful business.

Targeted interventions by policy makers can play an important role in helping to address the challenges facing Iraqi women in terms of being behind in mobile usage, business and educational opportunities. Examples of these regulatory interventions targeted towards Iraqi women are adopting flexible regulations for women to easy access to smartphones, allowing innovative handsets and mobile applications that are particularly relevant to women.
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