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Abstract 

The finance and accounting industry is generally portrayed in the media as being 

highly creative. However, little is known about the human capital of its workforce. This 

study adopts a human capital perspective by using self-reported surveys to determine 

the relative importance of skills and tasks as perceived by industry workers in Singapore 

and China. Findings show that cognitive, interpersonal communication and managerial-

leadership skills and tasks are more important, whereas programming, mathematics 

and systems-based skills are largely perceived to be unimportant. Both cognitive and 

interpersonal communication skills have a positive impact on wages. In contrast to more 

celebratory accounts of the creative finance worker, the results in this thesis suggest that 

creativity is not a principal skill in the finance and accounting industry. Rather, the 

industry’s human capital profile may be better captured by cognitive and relational skills 

that are part of the cognitive-cultural economy (Scott, 2008). Singapore workers prefer 

to learn new skills or acquire knowledge using tacit means, whereas their China 

counterparts show a strong preference to learn using codified channels. Lastly, there is a 

significant amount of overlap in the most important and least important skills and tasks 

between the two groups. This suggests that the nature of human capital in the finance 

and accounting industry is rather similar between the two countries. 
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Chapter 1 Introduction 

1.1 Background 

The skills-based, knowledge economy has become synonymous with our highly 

globalized world. Many nations are moving away from a traditional manufacturing base 

towards higher valued-added production in the so-called quaternary sector, which 

consists of fields like finance, life sciences, and education. Such a shift has generated a 

stronger demand for workers with high levels of human capital. Knowledge-driven 

innovation has become a popular buzzword in management strategy circles, as it is seen 

as the key for nations and corporations alike to compete strategically. This emphasis on 

knowledge and innovation reiterates the significance of human capital in many 

industries. In particular, the finance and accounting sector, which supports the rest of 

the economy through its knowledge- and innovation-intensive activities e.g. providing 

credit, raising capital to finance production, and auditing and taxation services, has 

become ever more important in facilitating transnational productive and investment 

activities. 

While the economics literature has long been interested in the role of skill in 

regional and national development and productivity, geographers started to engage 

more with this topic after the publication of Richard Florida's "The Rise of the Creative 

Class" in 2002. Florida attempts to distinguish his concept from human capital by 

singling out creativity as the most important dimension of human capital in the 

contemporary economy. His work is intrinsically geographical because it links creative 

workers to urban life. Hence, the spatial concentration of workers in international 
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financial centers (IFCs) not only reiterates Sassen's (1991) point about how producer 

services (finance, legal, etc.) work, but also how urban environments and their social 

spaces influence the relocation of creative workers. Florida (2002) emphasizes that 

creative capital is distinct from human capital in that the former involves the exercise of 

high-order skills such as problem solving and critical thinking. These skills are used to 

transform knowledge into novel and useful ideas. Through the subsequent process of 

innovation, these ideas are then translated into outputs, such as an actual product or 

service, or a work of art with aesthetic quality. 

Florida (2012) alludes to the cognitive roots in creativity. He notes that the 

creativity is typically defined by novelty and usefulness. These characteristics make it a 

cognitive ability that is separate from other mental functions, particularly from complex 

abilities that are associated with “intelligence”, which he defines as the ability to handle 

and process copious amounts of data (p. 18). He singles out the ability to synthesize i.e. 

“sifting through data, perceptions, and materials to come up with combinations that are 

new and useful”. According to Simonton (as cited in Florida, 2012), diverse experiences 

and perspectives, as well as a seeking mind that pursues a broad range of interests and 

knowledge, enhance creativity. Creativity also requires hard work and the devotion of a 

lot of time and discipline in order to build the mental structures that are critical to 

nurturing creativity, be it technological, cultural or economic (Boden, as cited in Florida, 

2012). In discussing the role of skills that are embodied in the “Creative Class”, Florida 

pays special emphasis to cognitive skills that pertain to knowledge acquisition, 

information processing, and problem solving, thereby underpinning the importance of 

cognitive skills that give rise to creative capital. 
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Since the publication of Florida’s first book in 2002, hundreds of papers have 

been written on the subject, but very few of those cover skilled financial workers. This 

subset of workers remains little known, but that may be because financial geography 

gathered pace only in the past 15 years. Much of financial geography has focused on 

themes such as financialization in an effort to understand how financial processes have 

transformed and commoditized economic life (Pike & Pollard, 2010). One other major 

theme has been to understand the nature of financial centers (Hall, 2018; Wójcik et al., 

2018), how financial firms work in time and space (Lai, 2012; Wójcik 2012a) and the 

impact of financial logics on firms' social practices (Faulconbridge & Muzio, 2009). Less 

attention has been paid to disentangling the nature of skills in the industry. 

Financial and accounting companies are unlike typical firms that are involved in 

the production and sale of tangible goods. Workers in this industry form part of the 

growing sector of advanced business services (ABS), even though intangible financial 

products such as mortgages and interest rate swaps are sometimes marketed to 

customers under a wide portfolio of services. The provision of investment advice, 

execution of trading strategies to realize targeted rates of returns, consolidation of 

financial statements, and auditing and taxation services, are just a few examples of the 

many information-intensive activities that take place in the world of finance and 

accounting. 

The plethora of knowledge-centric activities in this service-based sector means 

that the spatial division of labor is structured around human capital, which make up the 

complex networks of information flows that occur during interaction between numerous 
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actors on different scales (intra-firm, inter-firm, national, regional and global). New 

York and London, or NYLON, as these two cities are known, are often cited as important 

conduits in international financial networks. They perform distinct yet complementary 

roles, with New York specializing in innovating new products that is then marketed by 

London to other financial centers worldwide (Taylor et al., 2014). New York’s 

preeminent financial status lies in its highly innovative capabilities that is backed by a 

cadre of financial engineering talent, while London plays a dominant “consumption” 

role by disseminating the new products and services created by Wall Street using its 

position as a hub for global advanced business services (Wójcik, 2012b). 

Notwithstanding the dominance of New York and London at the top of the 

pecking order of international financial centers (Wójcik et al., 2018), countries in East 

and Southeast Asia have become increasingly integrated in international financial 

circuits, as the region is poised to become an important source of economic growth and 

prosperity. National governments in the region are pursuing ambitions of building 

financial centers that rival those in the West, such as New York City and London. Cities 

are now major sites of financial accumulation and they are principal nodes by which 

economic flows (capital, labor, money) are articulated. For instance, Singapore has 

evolved from a major trading hub into a reputed international financial center (IFC) 

(Meyer, 2015). Meanwhile, both Shanghai and Beijing are locked in a vigorous 

competition to surpass Hong Kong as the dominant East Asian financial hub. The rise of 

these new Asian financial centers within the larger global financial network may lead to 

a restructuring of the international division of financial labor. This labor restructuring 

may, in turn, affect the spatial distribution of skills across these financial centers. These 
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skills span a wide spectrum, from cognitively-demanding tasks such as mathematical 

reasoning, to technical activities such as programming. 

1.2 Research Objectives 

This study aims to examine the nature of human capital in the finance and 

accounting industry by looking at the skills and tasks that are required in this industry. 

Since the concept of skills is extremely wide and straddles across many disciplines, 

ranging from economics to geography, a shorter list of skills and tasks is developed by 

identifying the ones that are relevant to the finance and accounting industry. This thesis 

seeks to examine the following research questions: 

(1a) What skills and tasks are important in finance and accounting? 

(1b) What is the role of creative skill, more specifically cognitive skill, in finance and 

accounting work? 

After identifying the skills and tasks that are important, I will then investigate which of 

these key skills and tasks command a premium as reflected in wage payoffs (Chapter 2). 

This leads to the next question: 

(2) Which skills carry a wage premium (higher payoff)? 

Questions (1a) to (2) will largely be examined in the context of Singapore, which is the 

primary focus of this thesis. As an extension to research questions (1a) and (1b), the 

following question is also raised and examined: 

(3) What is the nature of finance and accounting work in Singapore versus China in 

terms of skills and tasks requirements? 
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1.3 Research Significance and Contribution 

While there is significant division of labor among the world’s financial centers, it 

is unclear just what the nature of that division is. To the best of my knowledge, there are 

no studies that focus specifically on the skills and tasks of the finance and accounting 

sector. As noted by Philippon and Reshef (2012, p. 1554), and more recently by Clark 

(2018), who touched on the specialized knowledge of financial workers, such as risk 

management and technical expertise, the skills of financial workers represent an 

emerging area of research, a lacuna that I attempt to address with this study. So far, 

economic geographers and urban scholars alike have engaged with the theme of human 

capital at length. They have found a concentration of skilled human capital in the 

finance industry in major metropolitan centers (Dixon & Monk, 2014), where each 

center serves a distinct, strategic function in the international financial hierarchy 

(Taylor et al., 2014). In a similar vein, labor geographers have examined the influence of 

skills in service-based work (McDowell et al., 2007). Yet this scholarly inquiry on skills 

has not been extended to finance. We still lack an understanding of the finance industry 

from a human capital perspective, where the important question to ask would be: 

exactly what kind of skills do financial workers use in the types of tasks that they 

undertake as part of their work? 

By examining the productive activities in the finance industry from the 

perspective of skills and tasks, this dissertation responds to criticisms about the 

fictitious nature of financial capital and how the commodification of finance has 

overshadowed and disassociated from real, productive economic activity (Hall, 2013; 

Lee et al., 2009). As the finance industry continues to be one of the highest paid sectors 
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(Wójcik, 2012a), this phenomenon may be explained by looking at the skills of financial 

workers that may generate these excessive wage premiums. There are a few studies that 

have looked at a so-called financial wage premium at the individual (micro) level, but 

none of these studies focus on identifying the specific skills that determine wages. 

Rather, these studies have attributed the rise in finance wages to either an increase in 

returns to skill (Célérier & Vallée, 2015), or to an increase in industry rents i.e. 

overcompensation of wages in finance (Böhm et al., 2018). This thesis contributes by 

examining wages with respect to a skills and tasks typology that I develop to reflect the 

occupational requirements of the finance and accounting industry. This research also 

adds to the growing body of work on financial geography by outlining the human capital 

requirements in the industry. In the age of financialization, where many aspects of 

economic activity and our personal lives e.g. savings and retirement investment are 

subject to financial logics (Pike & Pollard, 2010), we can learn what makes this industry 

so powerful and attractive from a different perspective i.e. that of skills and tasks. 

This paper also extends the literature on human capital in the urban context. 

Since Glaeser and Mare’s (2001) documentation of an urban wage premium, research 

evidence has supported the existence of a wage premium that is skills-driven (Bacolod et 

al., 2009a). Scholars have coined new terms to describe the knowledge economy, such 

as Florida’s (2002) ‘creative class’, which emphasizes the role of a creative workforce in 

generating urban prosperity. Besides traditional creative occupations such as artists, 

musicians, writers and poets, the ‘creative class’ also includes finance and accounting 

workers, and other professions like scientists and engineers. Similarly, Scott’s (2008) 

cognitive-cultural economy situates urban growth within a workforce that is endowed 
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with well-developed cerebral and affective capabilities, which are conducive to processes 

of learning, creativity and innovation. Both Florida and Scott1 use aggregated data in 

their respective theories. Since skills are not captured at that level, they use occupations 

as a proxy for skills, which offer little insight into the detailed kinds of skills that 

workers have. For instance, both a machine operator and a surgeon utilize motor skills 

in their work. However, a surgeon also relies on cognitive skills such as critical thinking, 

judgment and decision making to be able to perform successful operations, whereas 

such cognitive abilities are not that important for the machine operator. 

By focusing on one industry and taking a micro-level view of skills and wages at 

the individual level, my thesis provides more utility in identifying the particular set of 

skills and tasks that influence earnings. Moreover, the media has overly romanticized 

the “financial elite”, who supposedly wield control over global financial flows and who 

claim to be “doing God’s work” (Phillips, 2009). By studying everyday workers in the 

industry who are instrumental to supporting the global financial system, I shift the 

analytical spotlight away from the financial elite, and refrain from drawing caricatured 

portrayals of high-flying, all-powerful investment bankers. The results of my thesis will 

show that the current literature’s depiction of finance services as a creative endeavor 

(Agnes, 2000; MacKenzie, 2007) may not be an accurate portrayal. 

1 Allen Scott has engaged with human capital using occupational data from the O*NETS data elsewhere 
(e.g. Scott, 2009), but not under the cognitive-cultural framework. 
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At the same time, recent accounts of the disruptive role of technological advances 

in replacing the human financial worker have painted an overly pessimistic view of 

weakened job security in many industries. A highly cited paper by Frey and Osborne 

(2017) estimates that in the next one to two decades, 47 percent of U.S. jobs will be 

replaced by robotics and automation. In a similar vein, a 2017 PwC report finds that up 

to 32 percent of jobs in finance and insurance may be eliminated by automation and 

artificial intelligence (PricewaterhouseCoopers, 2017). In the midst of this unparalleled 

technological revolution, some predict that even bankers and financial advisors can be 

replaced by robots and machine learning (Brogger & Schwartzkopff, 2017). My research 

challenges this narrative by showing that instead of rendering workers obsolete, 

technological advances can complement and enhance worker productivity. These 

productivity gains can occur by automating repetitive and tedious tasks e.g. transaction 

processing to maximize job efficiency, which free up more time for workers to engage in 

higher value-added activities, such as financial analytics and strategic risk management. 

Flecker et al. (2013) have called for more Global Value Chain (GVC) research on 

services to distinguish between the production and organization logics behind service 

versus manufacturing value chains. They argue that changes in the value chain 

structure, such as the reconfiguration of activities within the service value chain into 

discrete tasks and the systematic codification and sharing of knowledge within the 

chain, can affect skills development and other important labor outcomes (p. 14). GVC 

theory, which emphasizes the modularization of job tasks and transferability of codified 

information flows, can determine the distribution of work across space, and explain why 

high-value activities may be centralized, while low-value ones are spatially dispersed. 
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However, the GVC theory has its shortcomings. Learning processes and skills 

development remain under-theorized in GVC, as researchers neglect how firms 

reinforce knowledge transfers and absorption in the upgrading process (Coe et al., 

2008), with Ramirez and Rainbird (2010) arguing further that more attention needs to 

be paid to the institutional foundations of skill formation in GVC analysis. Economic 

geographers have criticized the GVC theory for its lack of spatiality (see Yeung & Coe, 

2015), and have proposed more refined models to address this issue. For instance, Coe 

et al. (2014) integrate finance with Global Production Networks (GPN) to form what 

they call a Global Financial Network (GFN) to address the globalization of production. 

Nonetheless, this thesis will draw on GVC theory, because the GVC theory states that 

different activities in the production of financial and accounting services have different 

value-added content, which calls for a heterogeneous mix of skills, knowledge and 

abilities that are embodied in finance and accounting workers. In this thesis, we look to 

the prescriptions of GVC theory to identify the skills and tasks that are pertinent to 

financial and accounting work. 

1.4 Study Sites: Singapore and China 

This dissertation focuses on international financial centers (IFCs) in world cities 

(Wójcik, 2012b; Wójcik et al., 2018) in Singapore and China (mainly Beijing and 

Shanghai). I chose these two Asian countries because while both have received strong 

governmental support in their endeavor to become key global financial hubs within an 

international network, they are in different stages of development as an IFC. Since the 

late 1960s, Singapore gained an early head start over China by attracting international 
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business and foreign investments under the former’s policy of state-directed capitalism 

that attracted foreign direct investment into its highly open economy. As a result, 

Singapore, long a major trading hub, has remade itself into a world city with significant 

financial presence. Research on IFCs counts Singapore among one of members of a core 

group of key IFCs, which, according to Poon (2003), share common characteristics such 

as commanding a significant share of the foreign exchange market, having the presence 

of a stock exchange, and being home to reputable banks with an international presence. 

Although China jumped onto the internationalization bandwagon later than 

Singapore, its rapid ascent as an economic/manufacturing powerhouse has been 

remarkable. Recent news of the Chinese yuan becoming officially recognized by the 

International Monetary Fund (IMF) as a reserve currency only serve to highlight the 

importance of understanding the development of China’s financial industry under the 

context of a global financial system, as it is expected that the growth of China’s financial 

and banking sectors will be further stimulated in the country’s quest to become a global 

economic superpower. Following the inception of a stock market in 1990, Shanghai is 

fast becoming a world city and local officials harbor the desire of overtaking Hong Kong 

as East Asia's preeminent financial center. Along with China's political center in Beijing, 

these two cities are vying with each other to evolve into an IFC (Chen & Chen, 2015). 
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1.5 Organization of Dissertation 

This thesis consists of seven chapters. Chapter 1 provides an overview of recent 

trends in finance, research objectives, contribution to the literature, and identifies the 

study sites and research population. Chapter 2 touches upon the theory and literature 

review that are used for this thesis. The theory portion draws insights from the Global 

Value Chain (GVC) and Human Capital Resources theory in this dissertation. In 

addition, a brief typology of skills is discussed to frame the subsequent analysis. Chapter 

3 gives an overview of the finance industry in Singapore and China, focusing on the 

institutional structure and employment characteristics in each country. Chapter 4 

describes the research design and methodology employed in this study, where the 

propositions to be tested are specified. Chapters 5 and 6 present the empirical analysis 

of the data and discussion of results for Singapore and China respectively. Chapter 7 

concludes with implications of the results and states the limitations of this study, while 

identifying areas of future research. 
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Chapter 2 Industrial Transformation and Skill 

2.1 Human Capital 

The origins of human capital lie in neoclassical economics, which treat skills and 

abilities as a factor of production. The large body of work on human capital can be 

traced to the seminal contributions of the late Gary Becker (1930 - 2014), an economist 

who defined human capital as “activities that influence future monetary and psychic 

income by increasing resources in people" (Becker, 1962, p. 11). His theory of human 

capital was among the first to emphasize the role of formal education as the single most 

important factor in improving wages. Becker’s formal incorporation of schooling as a 

determinant of wages was instrumental in shaping modern policies that aim to reduce 

income inequality by investments in education. Under Becker’s theoretical framework, 

individuals can enhance living standards by increasing their income (or wage). These 

wage improvements are realized by investing in human capital through two main forms: 

(i) achieving higher educational attainment, and (ii) on-the-job training. 

It has been argued that Becker’s groundbreaking contribution to the study of 

human capital, which has become synonymous with the single factor of education, has 

gained such widespread acceptance that it is frequently incorporated in other works 

without citation (Lazear, 2015). The lasting influence of Becker’s research on modern 

economic theory can be seen in the standard inclusion of some form of education 

variable in wage equations, because classical economics regard education as a robust 

proxy for human capital. In fact, Liu and Grusky (2013) assert that “the foundation for 

any credible estimate of the payout to skill is a strong individual-level model of 
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earnings” (p. 1340). Other fields in social science have also widely adopted the education 

variable in studies of human capital (Carbonaro, 2005; Ingram & Neumann, 2006; Abel 

et al., 2014). 

The positive link between human capital and firm productivity is well-

documented (Backman, 2014; de la Fuente, 2011; Glaeser & Resseger, 2010; Mathur, 

1999), in which the former is viewed as the productive capacities of individuals (Durlauf 

& Blume, 2008). The concentration of skilled workers in metropolitan areas has 

produced an uneven map of human capital (Berry & Glaeser, 2005), where a firm can 

access different pools of skilled talent and take advantage of agglomeration economies 

(Backman, 2014). Management scholars regard human capital as a firm-level resource 

that can lead to competitive advantage (Barney, 1991; Barney et al., 2011; Bharadwaj, 

2000). This resource-based perspective views the knowledge, skills and abilities of 

workers as a strategic resource, to the extent that they are non-imitable and difficult to 

replicate by competitor firms. Edgar and Lockwood (2008) show that organizational 

competencies arise from the dynamic interaction between know-how (knowledge) and 

skills (through their application), and that the non-imitable aspect of these 

competencies enhance firm competitiveness by improving performance. Firm 

performance is derived from the capability of the firm to harness knowledge and skills 

together in both basic and complex operational processes that support the creation of 

products and services. 
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Even though human capital has been widely studied, the lack of a consistent 

definition makes it difficult to advance interdisciplinary research. To overcome the 

numerous definitions and conceptual constructs of human capital that are scattered 

across multiple disciplines, Ployhart et al. (2014) propose a unifying framework that 

begins from the basic unit of analysis i.e. the individual. They see workers as 

embodiments of knowledge, skills, abilities and other characteristics (KSAOs). These 

KSAOs comprise human capital. The portion of human capital that can be used to 

achieve a unit’s (the firm’s) purpose i.e. it is performance-oriented and context-specific, 

is referred to as human capital resources. According to Ployhart et al., these human 

capital resources can exist both at the individual and unit level, depending on the 

configuration of work activities. A firm’s resources can change over time with the 

creation of new types of resources by bundling different individual KSAOs to form 

resource capacities at the unit level. 

2.2 An Introduction to Skills 

The concept of skills is a central theme in studies of human capital. Skills are 

directed towards goal-oriented behaviors that help the company to achieve its strategic 

goals. Workers who demonstrate high levels of aptitude in the skills that are sought after 

by companies can expect to advance faster in their careers. Skills are commonly 

understood as the productive workplace assets embodied in labor that are generated by 

learning processes (Toner, 2011). However, this is only one of the many definitions that 

exist under a large skills literature, which spans four decades and covers diverse 

disciplines such as sociology, economics, psychology, and management. A unified and 
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precise definition continues to elude scholars under this fragmented research landscape. 

Within the social sciences, the meaning of skills is understood differently, where each 

definition captures only a partial characteristic of that particular skill or set of skills 

being studied (Wang et al., 2014). Even in the same field, the lack of consensus on a 

common definition of skills has slowed down the development of a solid theoretical 

framework that will spur advancement in the study of skills (Ployhart et al., 2014). 

As explained by Esposto (2008): 

The notion of “skill” has been one of the most elusive and hardest to-define 

concepts in labor economics” (Lafer, 2002, p. 75); [Despite its] central 

importance in discussions of labor market change...an appropriate and robust 

definition of skill has proven elusive. It seems that skill is a more complex and 

abstract concept or idea than current approaches have been able to capture. (pg. 

100-101) 

The breadth of skills can be captured by ’skills variety’. Gereffi and Fernandez-

Stark (2010) argue that ‘skills variety’ is important because employees involved in 

higher-value adding activities and tasks tend to have a wider and/or deeper skill set, 

where they are not only technically competent, but also possess other skills, such as 

social skills and managerial leadership abilities. On the other hand, workers in the 

lower-value chain segment are not required to have such broad skills, as their job 

activities are highly structured and rely on a set of codified instructions, which do not 

call for much flexibility and individual discretion. Abel et al. (2014) attempt to capture 

this notion of ‘variety’ using several indices that measure different types of skills, in their 

study of the spatial distribution of skills across the urban-rural hierarchy. 
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2.2.1 Investments in Skills 

According to classical economics, an individual’s skills set is dynamic and can 

change over the career lifespan through investments in human capital. Such 

investments are done to improve individual outcomes such as wages, because a more 

well-developed human capital resource generates higher productivity for the firm, which 

in turn rewards the increased productivity in the form of higher wages. Therefore, many 

studies on human capital and skills utilize wages as the dependent variable to measure 

individual outcomes (Liu & Grusky, 2013). Expertise in skills can be acquired with 

experience or with further formal education. Investing in education, such as earning a 

baccalaureate degree, can confer many skills advantages, including improved analytical 

and information acquisition capabilities, easier adjustment to technology in the 

workplace (Nelson & Phelps, 1966), and complements the effective deployment of other 

factors of production (Psacharopoulos, 1984). 

Similarly, skills are honed by diligent practice in the performance of the same 

task and deepened through on-the-job training (Becker, 1962), although the level of 

expertise attained is limited by biological constraints in human cognitive capacities (van 

Merriënboer, 1997). Skills can be improved and developed in different ways. New skills 

can be learned (increased breadth), existing skills can be strengthened (increased 

depth), or by going beyond one’s occupational requirements to acquire skills that are 

typically reflected in higher-level positions (Ledford Jr. & Heneman III, 2011). 
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2.2.2 Measuring Skills 

The challenge of conceptualizing and operationalizing skills can be partly 

attributed to a continued expansion of the skills dictionary. This phenomenon stems 

from employers’ increased willingness to recognize personal attributes as part of skills, 

and from technological-driven changes in industrial organization (Borghans et al., 

2001). Education attainment is a frequent proxy for skills (Cappelli, 2015). Similarly, 

differences in skills levels have been captured by wage differentials across educational or 

occupational levels (Goldin & Katz, 2007). These two indicators are widely used because 

of the ease of access to publicly available data on education and wage levels. While the 

conceptualization of skills remains problematic, these two measures provide a valid and 

reliable indicator of skills for academic researchers. 

Other than formal education and wages, experience offers additional insight into 

the depth of skills, while occupational aspects outline the types of skills an individual 

has (Bacolod et al., 2009a). These occupational aspects can be captured using 

standardized variables that were developed by occupational analysts in comprehensive 

studies of different jobs. For instance, the cognitive content of a job can be captured by 

the amount of reasoning required, the complexity of data handled, and the level of 

mathematics involved. Similarly, interpersonal skill requirements may be measured by 

the extent to which a job involves dealing with people, and by the need to exert influence 

over other people. Using these two examples, it is clear that data-entry workers would 

likely require low levels of both cognitive and interpersonal skill, while lawyers would 

probably rank high on these two job aspects. 
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2.2.3 The Urban Clustering of Skilled Labor 

A significant portion of the human capital literature focuses on metropolitan 

(urban) areas. This is not surprising as more skilled and well-educated workers tend to 

be located in larger cities. A number of theories, such as spatial sorting, where higher-

skilled workers prefer to locate in denser areas (Andersson et al., 2014), agglomeration 

economies that lead to high worker productivity through better skills matching and 

faster human capital accumulation (Glaeser & Gottlieb, 2009), and amenities that 

attract the highly-skilled (Florida, 2002), have been put forth to explain the clustering of 

both firms and people in cities. A study by Bacolod et al. (2009a) found cognitive and 

social intelligence skills positively influenced wages, while a negative relationship 

existed between wages and motor-based skills. Urban researchers have also investigated 

the distribution of skills under the urban hierarchy (city size) (Lorenzen & Andersen, 

2009). The general finding is that higher-level, knowledge-based skills are concentrated 

in bigger cities, whereas motor-based, physical skills are more prevalent in smaller 

cities. 

Like other skilled workers, financial workers cluster in highly urbanized 

environments i.e. in the IFCs of world cities. Dixon & Monk (2014) stress that IFCs 

maintain their competitive edge by attracting a steady supply of skilled and specialized 

financial labor. This demand for skilled labor explains the location of IFCs in major 

metropolitan areas, where financial workers can more easily develop a broader skill set 

or deepen their skills in a particular investment sector through learning externalities. 

Clark (2002) emphasizes that London’s premier status as a financial hub lies partly in 

its highly competitive labor market, where a pool of talented workers with different 
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specialized skills are employed in both big multinational investment firms and small 

boutique firms, which come together to provide a diverse set of products. Within the 

urban hierarchy, each financial center exhibits varying levels of “strategicness” (Taylor 

et al., 2014). This strategic content can be defined by their main role on both a regional 

and international level (Karreman & Knaap, 2009; Lai, 2012). For instance, the Hong 

Kong and Shanghai stock exchanges engage in sectoral specialization to serve distinct 

hinterlands, whereby Hong Kong boasts a more international nature than Shanghai by 

virtue of its dual function as a host to foreign listings, and as a “gateway” for foreign 

investors to access capital markets in the mainland. Similarly, Tschoegl (2000) asserts 

that each financial center specializes in a different activity under an internationally 

disaggregated value chain of production. Such specialization gives rise to a higher 

density of innovative-related activities in top financial centers, while smaller centers 

capture the main bulk of routine and standardized transactions. 

2.3 Skills and Industrial Transformation 

The changing demand for different skills can be observed from a macro view of 

the evolution of the world economy. Before the Industrial Revolution, many countries 

were engaged mainly in primary industries such as mining and agriculture, which 

tended to be labor intensive and relied heavily on manual skills. The advent of the 

industrial revolution in England in the mid-18th century saw disruptive technological 

innovations like the steam engine, which fueled drastic changes in agriculture and 

transportation. At the same time, large-scale manufacturing became possible with the 

aid of machines to assist human production. This combination of man and machine is 
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exemplified by assembly line production, which emphasizes routine and repetitive tasks, 

whereby each worker is assigned a specific task that demands only a narrow skill set. 

Significant changes in industrial organization occurred with the shift from a Fordist 

regime to more flexible post-Fordist production systems that are characterized by the 

rise of the service industries, greater use of information technology and the demand for 

specialized skills. As countries compete with one another based on their ability to 

innovate, skills, especially cognitive ones, have become the focus of many nations’ 

competitive advantage in the building of the knowledge economy. Examples of the 

knowledge economy are the life sciences sector, information technology industry and 

also the financial and accounting sector. 

A recent report by the World Economic Forum (WEF) underscores the dynamic 

changes in the skills that are required in the new economy (Gray, 2016). The report 

included survey results (presented below) that asked human resource and strategic 

planning officers to rank the top 10 skills in 2015 and 2020. Not surprisingly, there are 

significant differences in the skills and their rankings between the two lists. The top 

three skills in 2020 are all cognitive-based - complex problem solving, critical thinking 

and creativity. This is in contrast to the top three skills in 2015, where two out of the 

three skills are socially-oriented. The survey results suggest that cognitive skills will 

become the key to success, as the global economy transforms into one that thrives on 

knowledge creation and innovation. In particular, as judged by its rise in rank from 

number 10 in 2015 to number 3 in 2020, creativity, a key component of innovation, is 

expected to become a very critical skill. This is due to the emergence of new products 

and technological advances that give rise to entirely new markets. The WEF survey 
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results also show that despite the greater prevalence of automation of work involving 

robotics and artificial intelligence, the social aspect of work remains important, where 

‘soft’ skills such as people management and emotional intelligence continue to be highly 

valued. 

Source: World Economic Forum (https://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-
thrive-in-the-fourth-industrial-revolution/) 

Cognitive skills are important in the knowledge economy because workers are 

expected to be innovative, learn quickly and to be highly productive. The strong 

entrepreneurial spirit that powers the knowledge economy has called for smart 

individuals who get together to create entirely new products and services that threaten 

to disrupt the incumbents e.g. ride-hailing services like Uber and Lyft have dramatically 

transformed the transportation industry. In this post-industrial era, the relevance of 

skills dominates the narrative on economic growth, particularly for the creative 

economies, which count on cognitive-based jobs in science, technology, engineering and 

mathematics (STEM) fields to generate jobs and economic prosperity. 
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Despite the overwhelming focus on cognitive skills, routine work remains 

prevalent in many service sectors in post-industrial societies. The food and beverage 

industry and retail sector are examples of how workers are subjected to repetitive tasks, 

which are performed in accordance to highly standardized work processes as outlined in 

detailed company operating procedures. Although such service-based jobs e.g. call 

center service representatives involve extensive social interactions with customers, these 

interactions are governed by a set of rules and policies that dictate how such interactions 

occur. Using the finance industry as another example, the ‘back-office’ function is 

typically the part of the organization where high-volume, routine and repetitive tasks 

are performed. ‘Back-office’ workers have little control over how their work is performed 

because a lot of their work is done using highly scripted (coded) computer software. This 

automation of work leaves little room for worker autonomy over how to coordinate a 

series of smaller but related tasks that make up the job process. 

2.3.1 The Rise of the ‘Creative Class’ 

As mentioned earlier in Section 2.2.3, cities are becoming major sites of 

production, and more people are moving into cities in search of work and play. This has 

prompted scholars to direct research efforts towards characterizing the economy 

through the urban lens. The concept of the ‘creative city’ has become a popular 

framework for explaining urban growth and revitalization in the light of the knowledge 

economy. As mentioned briefly in Chapter 1, one particular popular urban policy 

discourse that has gained a large following among mayors, city officials and other 

policymakers is the ‘creative class’ theory (Florida, 2002), in which Richard Florida 
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published the first of a series of books that emphasize the singular importance of 

creative capital as an essential ingredient to urban growth. Using measurements of 

human capital that focused on creativity skills, his theory was inspired by the notion 

that education attainment was both an inadequate measure of an individual’s human 

capital and an elitist approach, since it excluded creative people who may not 

necessarily have college degrees e.g. college-dropouts-turned-successful entrepreneurs, 

musicians, writers and poets. According to Florida, even a hairdresser is creative 

because creativity is essential to creating the most suitable hairstyle for the customer. 

Using the idea of ‘creative capital’ to supplement the theory of human capital, 

Florida identified the ‘creative class’ using occupations, which were selected based on 

subjective assessments of the creativity content present in different occupations. A later 

study by McGranahan and Wojan (2007) used the Bureau of Labor Statistics’ 

Occupational Information Network (O*NET) to match the creative and skills content of 

a comprehensive list of occupations and found empirical support for most of the 

occupations that were deemed ‘creative’ by Florida (2002). Creative jobs are typically 

knowledge-intensive, and involve the creation of new products, or the generation of 

novel ideas (Florida, 2014). Creative class individuals are also engaged in complex 

problem solving that requires the significant exercise of independent judgment, which is 

supported by a high level of educational attainment or human capital (Florida, 2014). 

The creative class can be found across a wide spectrum of industries such as design, 

entertainment and media, management, law, computer and mathematical sciences, and 

engineering. Finance workers are also part of the creative elite, as stated in this excerpt 

from Florida’s (2002) book: 
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The Creative Class also includes ‘creative professionals’ who work in a wide range 

of knowledge-intensive industries such as high-tech sectors, financial services, 

the legal and healthcare professions, and business management. These people 

engage in creative problem solving, drawing on complex bodies of knowledge to 

solve specific problems. (p. 69) 

Drawing on the theme of clustering (agglomerations of firms and people), the 

creative class theory states that a location’s attractiveness to firms is determined by the 

cluster of talent in that place. In turn, talented people are drawn to places that are rich 

in amenities. These amenities can be natural, cultural and built. Florida’s (2002) 

approach regards talent and the skills they embody as highly mobile flows of human 

capital that can move easily from one place to another, as opposed to the neoclassical 

economics view that regards human capital as a stock, or endowment that is relatively 

immobile. 

Specifically, Florida (2002) attributes regional economic growth to the “3Ts”, 

namely technology, talent, and tolerance. A high technology environment attracts 

talented workers who, in turn, create more new products using those technologies and 

spawn new industries, which promote economic growth. Talent refers to the individuals 

who are employed in those creative professions i.e. the creative class. Tolerance refers to 

the openness of the place towards diversity, freedom of expression, and its acceptance of 

people from different backgrounds, such as immigrants, gays and ethnic minorities etc. 

As such, the tolerance factor is a gauge of the barriers to entry for talented people. All 

three factors must be present for economic growth to occur. 
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While Florida makes his case that his theory of “creative capital” is different from 

that on human capital in the context of urban growth, his argument has been criticized 

by other academics. Glaeser (2003) implicitly argues that creativity is part of human 

capital, where he states that urban growth is closely associated with high levels of 

human capital, because “high skilled people in high skilled industries may come up with 

more new ideas”. In this sense, it is reasonable to further argue that to the extent that 

highly skilled people tend to have higher education attainment (and therefore higher 

levels of cognitive skills), creative capital may be part of the broader category of 

cognitive skills. 

Other scholars have pointed out the shortcomings of the creative class theory in 

urban growth, especially with regards to the weak association between the creative class 

and creativity. Peck (2005, p. 757) highlights the inherent circularity in the creative class 

theory, where he summarizes Florida’s theory as such: “so growth derives from 

creativity and therefore it is creative types that make growth, and the creative types will 

come if they get what they want. They want tolerance and openness. If they find it, they 

will come and then growth will follow.” Similarly, Markusen (2006, p.1921) takes issue 

with the “fuzziness” of the concept, where she argues that lumping together different 

occupations using education attainment as the sole indicator, and then labeling them as 

members of the ‘creative class’ results in a group ‘with little demonstrable relationship 

to creativity’. In a defense of his work2, Florida (2014) reiterates that the spirit of the 

creative class captures other creative individuals who may not necessarily be well-

2 See Florida (2014) for a more detailed response to critics of the Creative Class theory. 

28 



 

 

            

            

            

 

        

         

            

          

             

           

        

 

   

         

         

          

         

            

           

        

          

          

         

educated, citing the examples of entrepreneurs like Bill Gates and Michael Dell, who do 

not have a college degree but nonetheless are highly important and influential 

entrepreneurs who are in the business of creating new and novel business ideas. 

Despite the criticisms, Florida’s attention to creative skills shifts traditional 

human capital studies from educational to occupational variables. Many of the 

occupations examined in his and his coauthors’ work (Florida et al., 2008) may consist 

of highly-educated individuals, but the creative class also draws attention to the nature 

of skill that makes an individual creative. As a result of this shift, geographers and 

regional scientists are beginning to examine creative and human capital at the level of 

individual skill, especially cognitive processes that support creative work. 

2.3.2 Cognitive-Cultural Skills 

Given the previous criticisms of creativity, Scott’s (2008) description of the 

cognitive-cultural economy singles out cognitive skill as the key skill in the 

contemporary economy. In this sense, creative capital is largely defined in terms of 

cognitive processes that are needed in the cultural economy. Cultural products contain 

high inputs of creativity. The creative city is a place of innovation that is characterized 

by culture, arts, media to technology clusters. Scott (2014) argues that creativity is an 

“extraordinarily difficult word” (p. 568) to operationalize and describes the concept in 

terms of psychological and sociological contexts. It is the sociological context that 

matters, however, for Scott because creativity is essentially a social, that is, interactive 

process. He writes that the labor force in the cognitive-cultural economy needs to 
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“deploy high-level cognitive and cultural skills, such as deductive reasoning, capacities, 

and technical insight, leadership, communication abilities, cultural awareness and 

visual imagination (p. 570).” For this reason, he privileges the “cognitive” over the 

“creative”, seeing creativity as effectively a function of mental capacities that are molded 

not only by knowledge and education, but also by social interactions and cognitive 

distance. Through social and interpersonal interactions and communication, ideas that 

enhance creative thinking are exchanged and circulated among individuals. 

For Scott then, technological developments and innovation have improved 

productivity by not only substituting manual labor, but also by complementing the 

cognitive and affective aspects of work. Unlike Florida (2002), Scott disputes the role of 

amenities in generating economic growth and prosperity. In a later work, Scott (2010) 

returns to the sociological roots of creativity, where he positions the city as a hotspot of 

creativity that is marked by social interactions among a dense concentration of urban 

inhabitants. These interactions can be either formal e.g. in the workplace, or informal 

e.g. having a drink with co-workers over happy hour. 

Besides being a deeply social phenomenon, creativity is also highly dependent on the 

skills and knowledge of individuals i.e. human capital, which can be acquired through 

education, training and practice, and social encounters. Although Scott does not refer 

explicitly to financial workers, his argument that creativity is socially produced can be 

applied to the finance industry, in the sense that financial knowledge, especially those in 

the tacit form (Gertler, 2003), is produced and circulated through social means. 
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With regards to the specific human capital dimensions of the cognitive-cultural 

economy, Scott (2010, p. 115) notes that there has been “a significant expansion in the 

number of workers endowed with high levels of human capital in regard to functions 

such as analytical thinking, judgement and decision-making, fluency of ideas, social 

perceptiveness, capacities for interaction with others, and imaginativeness, as well as in 

regard to substantive knowledge and expertise (in technology, medicine, business, 

policy analysis, the arts, and so on)”. Indeed, the cognitive-cultural class represents the 

elite segment of a socially polarized labor market (the other half being low-wage, low-

skill labor). Members of this elite group are endowed with highly-valued assets, such as 

expert technical knowledge and strong cognitive abilities, which are typically 

demonstrated using formal credentials (Scott, 2014). 

2.3.3 The Nature of Creative Capital 

While this thesis is not focused on distinguishing between creative capital and 

human capital, psychologists have pointed out the cognitive foundation of creative 

capital, where they argue that an individual’s creative capital can be influenced by 

different factors. According to Sternberg (2006), these factors can be grouped into six 

dimensions: intellectual skills, knowledge, thinking (or cognitive) style, personality, 

motivation and the environment. 

1. Intellectual skills are the abilities that are used to synthesize information to come 

up with new and unconventional approaches to solving problems, to analyze and 

evaluate the usefulness and novelty of ideas, and to contextualize the proposed 
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idea within a problem to win support from others. 

2. Knowledge represents the technical expertise that is required to understand the 

problem in order to explore potential solutions. 

3. Thinking, or cognitive style, refers to the way an individual solves problems. 

Innovative thinking demands more creativity as more radical approaches to 

problem-solving are involved. 

4. Personality identifies the individual traits that are conducive for creativity, such 

as determination, self-discipline, tolerance for ambiguity and openness to new 

experiences. 

5. Motivation describes the inner drive to do things out of passion and curiosity 

rather than relying on external incentives such as money and prestige. 

6. The environment is defined as the external factors that influence the deployment 

of creative capital, and can include cultural, social, political, business variables. 

For instance, societies that are hierarchical tend to discourage the questioning of 

authority and will likely dampen creativity. 

Among these six factors, three are associated with cognitive tendencies i.e. 

intellectual skills, knowledge and thinking style. To address the inadequacies of current 

measures of creativity e.g. Florida (2002), Bode and Villar (2017) propose a 

microfoundation model that is based on the psychology literature. Their model 

expresses an individual’s creative capital as a function of these six factors, where the 

first three (intellectual skills, knowledge and thinking style) are cognitive skills, the next 

two (personality and motivation) are non-cognitive (personality) skills, while the 

environmental variable pertains to external factors. 
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Within the cognitive dimension of creativity, skills such as problem identification 

and information organization have been examined. In particular, scholars such as 

James and Asmus (2001) have paid much attention to divergent thinking skills, who 

find that both personality and cognitive skill (as represented by variables on divergent 

thinking) have varying impacts on different dimensions of creativity (everyday problem 

solving, artistic and social). Divergent thinking is the non-linear and often spontaneous 

process of generating creative ideas by exploring multiple possible solutions, and 

involves traits such as fluency (volume of ideas), flexibility (ability to see things from 

multiple perspectives), originality (uniqueness of ideas), and elaboration (ability to 

expand on an idea and provide detailed plans). 

The education literature lends further support for the cognitive origins of 

creativity. Bloom’s Revised Taxonomy Model (Anderson & Krathwohl, 2001), which was 

developed to outline the learning objectives of learning and instruction, has two main 

components - Knowledge and the Cognitive Process. The Cognitive Process dimension 

(Figure 1) is defined hierarchically by six levels of cognitive processes according to the 

level of thinking skills required, with each level being more complex than the preceding 

one. The highest level among the six is Create, which is defined as the “putting elements 

together to form a novel, coherent whole or make an original product”. Three 

subcategories make up the Create dimension, namely generating (e.g. developing 

multiple solutions to a problem), planning (e.g. devising a detailed strategic plan) and 

producing (e.g. assembling a final product from different components). This process is 

the most mentally demanding, as it requires the individual to reorganize elements in a 

new way, or to synthesize elements to create something that is novel and different. 
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Figure 1. Structure of the Cognitive Process Dimension of Bloom’s Revised Taxonomy 

Source: Krathwohl (2002) 

2.3.4 Creativity in Finance 

Included among the key forms of cognitive-cultural production and work 

(technologically-heavy, service-based, artisanal, media and entertainment) is financial 

services (Scott, 2014). Finance represent a specialized form of production that relies on 

a local, vibrant pool of talented and highly-skilled labor, where agglomerative forces 

(e.g. clustering of financial and accounting firms in a city) augment processes of 
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learning, creativity and innovation and generate enhanced knowledge flows. Creativity 

leads to innovation, or the translation of new and meaningful ideas into tangible 

products and services. Certainly, innovation in finance is not new, as seen from the 

financial instruments that were developed as early as the eighteenth century in London 

and Amsterdam for facilitating European and international trade (Carlos & Neal, 2011). 

The most creative occupation in the finance industry would arguably be that of 

the financial engineer. The financial engineer is tasked with devising new financial 

products that cater to the new and emerging needs of the market, drawing from a 

myriad of fields such as mathematics, statistics, computer science and economics in the 

creation of these products. Indeed, financial engineering has led to the explosive growth 

of the options and derivatives market that began in the 1970s after the option pricing 

model was published by Black and Scholes. At the same time, speculative assets have 

also emerged in the market, such as the credit default swaps (CDS) that triggered the 

subprime mortgage crisis and subsequent worldwide financial meltdown. 

Creativity in finance can also been observed outside of the materialities of 

products and services. An example is the credit scoring systems as a calculative device to 

manage risk (Wainwright, 2011), in which statistical methods are employed to simplify 

the making of credit decisions by sorting and identifying ‘good’ customers from the ‘bad’ 

ones. This credit scoring technology, which is automated by software code, has 

transformed the retail banking sector especially in the US and the UK, and has seen 

widespread application in credit card and mortgage applications. Other than the credit 

scoring system, a multitude of calculative tools have been devised to facilitate the 
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valuation of assets e.g. the Black-Scholes option pricing model, evaluate the returns of 

potential investments e.g. the Internal Rate of Return method, among many others. 

Such applications of mathematical logics to justify the validity of financial calculations 

involving risk and return are clear representations of the creative workings of the 

financial mind. 

2.3.5 The ‘Digital’ Economy 

The knowledge economy is also a digital one, as seen from the widespread 

adoption of computers and other related information technologies in many industries. 

This phenomenon is known as the skill biased technological change (SBTC), where 

shifts in production technology benefit skilled workers in the form of higher wages. In 

particular, the prevalent usage of computers in the workplace has increased the demand 

for workers with strong technological abilities, which tends to be concentrated in 

metropolitan areas (Chung et al., 2009). Economists have found international evidence 

that supports claims of the SBTC as a leading factor of rising wage inequality (Berman et 

al., 1998), although this trend of favoring higher skilled labor over less-skilled ones has 

also been partly attributed to greater international trade flows that require higher skills 

in production (Acemoglu, 2003; Gallego, 2012), as well as to increased capital 

investment in productive activities (He, 2012). 

Workers with higher proficiency in computer skills receive higher wages, as 

computer skills are seen to improve productivity by aiding task performance (Peng & 

Eunni, 2011). The SBTC has dramatically restructured the global division of labor and 
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the organization of economic activities, which, in turn, have reshaped the demand for 

skills and their spatial distribution both within and across national borders. As such, 

scholars have called for a closer examination of the impact of skills on the spatial 

distribution of economic activities that focus on the intersection between geographical 

space, innovation and technological change (Boschma et al., 2013). 

As is the case with many other industries, the finance industry has become more 

technologically-oriented to achieve cost efficiencies and increase productivity. This has 

produced a greater demand for workers with higher-level and more comprehensive skill 

sets (Philippon & Reshef, 2007). The increased demand for skilled financial workers has 

attracted highly-skilled individuals from non-finance sectors into the industry, such as 

those from accounting (Palmer et al., 2004). Philippon and Reshef argue that the 

gravitation towards higher and deeper skills has reduced the dependence on low-skilled 

labor in the finance sector, because standard processes have been replaced by 

automated software technologies. This increased job competition and greater prevalence 

of technology have led to more pressure for current finance employees to develop their 

competencies beyond finance-related skills. 

2.3.6 Skills and Wages 

The emphasis on skills in regional development is certainly not new. Marshall 

(1890) argued for the importance of skills in generating knowledge spillovers, while 

Jacobs (1969) highlighted how skills can be deployed to create ‘new work’. More 

recently, Florida et al. (2012) employ wages as an indicator of regional productivity and 
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development instead of using gross domestic product (GDP), as the former better 

captures labor productivity and the human capital stock. The connection between wages 

and skills can be traced to Becker’s (1962) theory of human capital. This theory assumes 

that education equips individuals with skills that can be readily deployed in the 

workplace, and that employers value and reward these skills because of their impact on 

productivity. While skills are typically classified as ‘general’ (valued by all firms) and 

‘specific’ (valued by only a single firm), researchers have devoted considerable interest 

in deciphering the heterogeneous returns to different types of skills in the labor market, 

in what is known as the skills (or wage) premium. 

The payoffs to skills may be examined in terms of demand and supply. When 

employers demand more of certain types of skills, the increased demand may lead to 

higher payoffs in terms of wages. Wages may be pushed up further when there is a 

shortage in supply of these skills. The higher-than-average wages enjoyed by technology 

workers in Silicon Valley, who are viewed as highly-skilled talent with strong 

information technology (IT) expertise, reflects how the forces of strong demand and 

relatively weaker supply interact to push wages up. Therefore, it is important to examine 

the returns to skills because this will help to identify the skills that are currently being 

rewarded or highly valued in the current economy. 

Firms or industries may demand particular types of skills, which can affect 

employee behavior by increasing their motivation to acquire and strengthen certain 

skills that confer higher payoffs, thereby improving employees’ personal outcomes. This 

is especially true for skills that are facing a shortage in supply amidst a rise in demand. 
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Similarly, changes in trends in the premiums associated with different skills are 

reflective of broader changes in the nature of the economy, as defined by human capital 

requirements. 

Indeed, varying premiums associated with different skill types have been found. 

For instance, Ramos et al. (2013) find that planning and problem-solving skills are 

positively associated with wages. Elsewhere, Liu and Grusky (2013) examine the payoffs 

to skill and find that analytic skills, which involve synthesis of information and critical 

thinking, have experienced a very dramatic increase in wage premium compared to all 

other skills, while finding only smaller increases in payoff for technical and creative 

skills. Interestingly, within the same cognitive skills category, they find that in contrast 

to analytical skills, the payoff for quantitative and verbal skills has been decreasing over 

time. 

In addition, the evolution of the global economy along the lines of knowledge, 

creativity and innovation has further increased the salience of skills. This emphasis on 

skills becomes even more important against the backdrop of rapid changes in industrial 

organization, as manifested in the increased globalization of firms, wider geographical 

dispersal of production, and the concomitant spatial division of labor. In addition, the 

use of computer technology has greatly lowered the labor-intensity of work. 

Complicated processes that used to require tedious manual entry of information, such as 

loan approval decisions and tax computations, have been greatly simplified with the 

help of both advanced software and hardware. The automation of such routine work 

means that employees have to be conversant in dealing with multiple systems that 
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perform highly specialized functions. 

Under the SBTC phenomenon (as presented in the preceding section), the 

increasing use of computers and other forms of new technology in the workplace may 

also drive changes in workplace skills requirements. This argument is supported by 

Peng and Eunni’s (2011) documentation of a computer skills premium that rewards 

workers for both the level (depth) and variety (breadth) of computer skills. This 

premium is higher when computer technologies are used to complement the 

performance of non-routine tasks. Similarly, in their chronological study of the varying 

returns to skills, Ingram and Neumann (2006) show that the return to intelligence 

(cognitive) skills has increased dramatically since the early 1980s, while the positive 

return to fine motor and clerical skill has been shrinking since the 1970s. 

As will be argued in a later section, we may expect the finance and accounting 

industry to offer a premium for cognitive skills. Cognitive skills are instrumental to 

many aspects of financial and accounting operations, such as the quantitative models 

that are developed to forecast risk and financial performance, the standardized financial 

contracts that enable high volume trading on market exchanges, the analyst reports that 

are replete with valuation ratios to guide investment strategies, and the prescribed 

accounting standards that facilitate the comparability of financial statements across 

firms. The increased prevalence of computing and information technologies that drive 

the seamless financial network information flows and power automated trading 

strategies contribute further to an even greater demand for workers with strong 

cognitive abilities to adapt to and handle these new technologies. 
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There are only a few studies that specifically look at skills premium in the finance 

industry. For example, Suleman (2012) demonstrates that some banks emphasize 

certain skills, such as cognitive and organizational abilities, over others, as reflected by 

the varying wage premiums associated with those skill types. After analyzing data on 

performance appraisals and skills of retail bankers in Portugal, the author finds that the 

wage premium consists of both an experience component and another for assessed skills 

and performance. Suleman’s findings also show that the size of the premium depends on 

the nature of the skill, in which the premium for cognitive skills was larger than other 

skill types. 

2.4 A Typology of Skills 

The following section will introduce a brief typology of skills. Here, a few skills 

classes that are critical to the success of the new economy are presented. These skills 

categories include cognitive and non-cognitive (‘soft’) skills, managerial, routine, and 

interpersonal communication skills. A discussion of the importance of these skills will 

be helpful in framing their relevance to the finance and accounting industry, and will 

provide the theoretical framework for developing the propositions and supporting the 

results of the data analysis in Chapter 4. It should be noted that the multifaceted nature 

of skills may result in the overlapping of some skills categories. For instance, managerial 

skills can arguably be considered a ’soft’ skill too, and interpersonal communication is 

mostly non-routine in nature. It may be useful to note here that a detailed discussion of 

the taxonomical classification of skills i.e. which category is the most appropriate to 

group a skill under, is not the focus of this thesis. 
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2.4.1 Cognitive Skills 

Bharadwaj et al. (1993) show that some skills have a greater impact than others 

on productivity in service-based firms. Cognitive skills, also known as “hard” skills (Fan 

et al., 2017), or simply as “intelligence”, are especially prized in this knowledge 

economy. Closely associated with both the quantity and quality of schooling, complex 

cognitive skills are regarded as higher-level skills that integrate multiple sub-skills in 

delivering performance. One example of a complex cognitive skill would be critical 

thinking, which combines analytical, logic and reasoning skills to evaluate and the best 

solution to a problem. 

Since cognitive skills are inextricably linked to schooling, standardized tests that 

gauge proficiency in common school subjects, such as mathematics and science, are 

common tools that are used to measure cognitive skills. Although the link between 

cognitive skills and formal education has been extensively documented in the literature, 

research has found other factors such as family and peers, which also influence cognitive 

skills development. Scholars have questioned whether cognitive skills are actually made 

up of a set of correlated skills e.g. creative skills, analytic skills, and managerial skills 

(Liu & Grusky, 2013, p. 1333). 

Studies have confirmed the strong impact of cognitive skills on economic 

outcomes, such as individual earnings and economic growth, which extend to developed 

and developing countries alike (Hanushek & Woessmann, 2008). Liu and Grusky (2013) 

find that analytical skills bring the highest economic return to workers. Cognitive skills 

can be strengthened; effective instructional design systems can be developed to improve 
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the accumulation of both procedural (production-based) and declarative (proposition-

based) knowledge, both of which strengthen the learning processes for complex 

cognitive skills (van Merrienboer, 1997). 

Cognitive skills are highly valued by employers because they are regarded as both 

the source of innovation and entrepreneurship (Liu & Grusky, 2013; Qian, 2017) as well 

as productivity gains (Backman, 2014), all of which produce competitive advantages for 

the firm. As many countries move towards a service-oriented economy, the role of 

human capital in growing knowledge-based industries has become even more 

important. Cognitive skills are integral to firm performance for companies that rely on 

knowledgeable workers for learning and innovation. 

Other than enhancing the basic operations of the firm, cognitive and analytical 

skills boost the innovative capabilities of the firm by strengthening learning processes, 

which allow information and knowledge spillovers to be captured and applied (Ballot et 

al., 2001). Bartel and Lichtenberg (1987) demonstrate that cognitive skills are useful in 

adapting to new technologies, while Murnane et al. (1995) establish their importance in 

the wage-setting process. Companies require workers with more analytical and cognitive 

skills than physical skills in business services jobs. Backman (2014) shows that business 

service firms that have higher levels of cognitive skills in their human capital base 

exhibit higher productivity levels. 
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While it is tempting to think of cognitive skills as benefitting from rising payoff 

due to their increasing demand in the postindustrial age, there are heterogeneous 

returns to the verbal, quantitative and analytical sub-skills that comprise the cognitive. 

As argued by Liu and Grusky (2013), the increased computerization of work under the 

skill biased technological change (SBTC) perspective has had a de-skilling effect. 

Automated or artificial intelligence technologies have replaced many verbal and 

quantitative tasks that used to be performed by human agents. For example, tax 

computation and spreadsheet software have reduced the emphasis on quantitative skills 

in accounting work, where accountants merely perform “number crunching” functions 

involving simple data entry. 

However, analytic skills that are a composite of skills, such as critical thinking, 

synthesizing and interpreting information, and problem solving are less easily replaced 

by automated machines, since this type of skill is more difficult to be routinized. The 

premium for cognitive-analytic skills is likely to become larger in this innovation-centric 

industrial landscape, in response to the demands of rapidly changing markets under an 

increasingly integrated, globalized world economy. 

2.4.2 Non-Cognitive Skills (‘Soft’ Skills) 

The growing awareness of the importance of ‘soft’ skills, also known as non-

cognitive skills, to the economy and to individual outcomes (Autor et al., 2003; 

Heckman & Kautz, 2012) has also contributed to a rapid expansion of the skills 

dictionary. These set of skills are derived from personality, attitudes, and behavior 

44 



 

 

           

        

    

         

           

      

       

          

          

         

          

 

          

          

            

         

           

     

           

           

           

          

          

          

rather than from formal and technical knowledge (Moss & Tilly, 1996), where the latter 

is more closely associated with cognitive abilities. Examples of non-cognitive skills 

include time management, interpersonal communication, teamwork, managerial 

leadership and self-motivation. ‘Soft’ skills typically entail more contact with co-

workers, customers and other actors, as the individual spends more time engaging in 

sociological interaction through activities such as negotiation, brainstorming sessions 

and project meetings. Non-cognitive skills are less tangible compared to ‘hard’ skills, 

making them difficult to quantify using standardized testing tools, such as the 

mathematical and language assessment tests that are used to gauge cognitive abilities 

(Heckman & Kautz, 2012). The intangible aspect of ‘soft’ skills makes them tacit forms 

of inputs to production, rendering them less easily substitutable by technology. 

Research on ‘soft’ skills shows that they complement ‘hard’ skills in raising 

productivity, and that ‘soft’ skills tend to be concentrated among the highly-skilled in 

cities (Bacolod et al., 2009b), while serving as robust predictors of job performance 

(Robles, 2012). Two-factor models of skills that try to distinguish between cognitive and 

non-cognitive skills have shown that the latter do significantly affect wages in a positive 

way (Heckman & Rubinstein, 2001; Heckman et al., 2006; Moss & Tilly, 1996). Non-

cognitive skills can influence individual behavior in decisions on career choices, job 

achievement and wages (Bowles & Gintis, 1976). Adding to the literature on soft skills 

and earnings, Bacolod and Blum (2010) find that the wage returns from ’soft’ skills, or 

‘people’ skills as used in their paper, approximately doubled between 1968 and 1990, 

increasing wages by 3.2% in 1968 and jumping to 6.0% in 1990. Although non-cognitive 

skills are valued by employers, they can be a double-edged sword. Grugulis & Vincent 
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(2009) argue that ‘soft’ skills can polarize the workforce. Technically competent 

employees are able to incorporate ‘soft’ skills that are demanded by the employer into 

their jobs, allowing them to enjoy career advancement. However, those with less 

technical skills benefit less from the same non-cognitive abilities, because ‘soft’ skills are 

perceived by employers to be a substitute for technical skills for this group of workers. 

2.4.3 Managerial Skills 

Managerial skills are socially-oriented in nature because they are focused on the 

handling of both financial and personnel resources. Effective management of these 

resources is achieved by directing activities that go on within the unit that the manager 

supervises. The monitoring and motivating of staff performance towards prescribed 

goals, and the active coordinating of daily activities and staff requirements by having 

effective management of time, are regarded as essential skills for managers. 

In addition, managers are heavily involved in decision making, both strategically 

and operationally, where they exercise their judgment in determining the most 

appropriate course of action for the firm. These include the skills that are used by 

managers and supervisors to coordinate activities, regulate behavior, and motivate and 

monitor subordinates. Aspiring managers use the relevant credentials e.g. the MBA to 

signal their potential to assume managerial roles, which has become an important part 

of the management recruitment process. The high mobility of these managers 

(Beaverstock, 2002) generates intense competition among a global cadre of managerial 

elites who move from one IFC to another in search of better job opportunities. 
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Managerial skills comprise a multitude of skills that collectively enable the 

manager to take on multiple roles and responsibilities in the organization. Gentry et al. 

(2008) reveal organizational and administrative abilities, making decisions, and people 

management abilities to be highly important managerial skills in today’s workplace. In 

their assessment of leadership performance, Mumford et al. (2017) cite the ability to 

effectively define problems and appraise competing ideas as key components of 

managerial effectiveness. They also stress that leaders often work under various sources 

of constraint e.g. information, system, and time, which makes it necessary to plan and 

organize activities at different levels of the organization, with the aim of realizing 

targeted goals within a stipulated time frame. 

Managerial skills are closely associated with administrative skills (Scullen et al., 

2003; Tonidandel et al., 2012). This latter skill category comprises planning and 

organizing work, delegating activities, and coordinating tasks among members of the 

firm across various organizational levels and units, all of which require both effective 

decision making and good time management practices. In particular, Tonidandel et al. 

find that administrative ability is a significant predictor of managerial effectiveness. In a 

similar vein, Laud et al.’s (2016) taxonomy of managerial roles contains elements that 

relate to the performance of multiple functions, such as operational/strategic planning, 

organizing, and handling and solving problems. 

The multi-faceted nature of managerial skills means that workers in managerial 

positions are rewarded with higher earnings for having a more comprehensive skill set. 

This is supported by Kuhn and Weinberger’s (2005), who document a “leadership wage 
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premium” for managers. In addition, they also find empirical support that shows 

managerial skills to be a distinct skill type from cognitive and analytical skills. 

2.4.4 Routinization and Routine Skills 

The organizational behavior literature defines routinization as the automaticity of 

behavior (Ohly et al., 2006, p. 258). Routinization in skills can be developed through 

repeated execution of the same behavior i.e. practice. The performance of routine tasks 

is triggered by familiar environmental cues that automatically elicit a set of related 

behaviors that result in task completion, reducing the demand on cognitive resources 

and the need for conscious processing. For example, an IT support specialist will rely on 

a specific system error message to take the appropriate steps to troubleshoot the 

problem. The efficiency in the execution of routine tasks is improved as the same set of 

behaviors is repeatedly performed over time. Technological change, particularly the 

computerization of work, has been cited as the main factor in accounting for the sharp 

decline of routine-intensive occupations in the last few decades (Cortes et al., 2017). 

Routine tasks generally refer to the more structured work activities that involve a 

narrow skill set and which can be undertaken by following well-defined instructions and 

procedures (Cortes et al., 2017). This means that workers have less autonomy and 

flexibility in how they perform their work. The replacement of human agents in routine-

intensive jobs e.g. clerical work by machines is well-documented in labor market 

studies. One of the most famous frameworks that have been used to examine this 

decline in routine occupations is the task-based approach by Autor et al. (2003). This 
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model conceptualizes skills as different combinations of abilities that are applied 

towards the performance of job tasks, where it is assumed that productive activities can 

be broken down into different groups of tasks based on function. 

Advancements in technology have altered the relationship between workers and 

machines in productive activities, whereby the latter are better suited to performing 

physical and routine tasks that can be directed using codified instructions, such as pre-

programmed software code. On the other hand, humans retain the cognitive upper-hand 

at non-routine tasks that call for skills in problem-solving, creative thinking, social 

interaction and interpersonal communication. As current technology stands, these non-

routine work activities are not readily substitutable by automation. 

Both routine and non-routine tasks can be combined with different skill 

attributes that reflect job-specific characteristics. For example, call center service work 

can be considered routine communication due to the highly scripted nature of 

interaction between the service representative and the customer, while communicating 

with colleagues may be non-routine because of the situational and spontaneous nature 

of the interaction and involvement of nonverbal cues. Similarly, interpreting the 

meaning of information contained in an email or annual report is both a non-routine 

and cognitive task, whereas conducting administrative duties, such as the preparation 

and submission of compliance reports to regulatory authorities are considered to be 

routine-cognitive activities. 
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2.4.5 Interpersonal Communication Skills 

The ability to collaborate with others and work effectively in teams hinges on 

good interpersonal communication skills. Occupations with higher social skills 

requirements are projected to grow the fastest (DeSilver, 2016). Interpersonal 

communication skills refer to communicative abilities that involve the exchange of 

thoughts, ideas and feelings, using both verbal and nonverbal forms. The proliferation of 

new communication mediums with the aid of technological advances has seen workers 

exchanging information and interacting with one another through various digitally-

mediated channels. These communicative devices not only include traditional mediums 

such as the telephone and email, but also emerging formats like instant messaging, 

videoconferencing, and online collaboration workspaces such as Slack and Trello. 

Despite the rise of these virtual communication platforms, face-to-face meetings 

remain an important way to communicate, because a significant part of the 

communicative process is nonverbal. Surveys of business managers and human resource 

officers suggest that strong interpersonal communication skills are highly desirable 

traits that are considered when hiring new personnel and in making promotion 

decisions (DeKay, 2012). Wayne et al. (1992) emphasize the importance of interpersonal 

communication skills in the workplace. They show that verbal skills such as good 

speaking skills e.g. speaking naturally, confidently and assertively, were rated more 

importantly than others. 
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In addition, communicative skills that facilitated interpersonal interaction, such 

as the ability to convey ideas and messages clearly to others, and being able to perceive 

and react appropriately to the verbal and nonverbal cues of others, were perceived to be 

highly important to the organization. A survey of workforce communication skills by 

Arn et al. (2002) indicates that communication skills, which include oral and written 

aspects, were rated as important skills for employees to have. The focus on spoken 

communication is further supported by Gentry et al.’s (2008) longitudinal skills survey, 

which highlights the enduring importance of the ability to verbally articulate 

information and ideas clearly and concisely. 

As argued by Yeung (2005), a relational approach to the firm reveals an 

organizational structure that is essentially made up of a bundle of networked relations 

among social actors. To govern the firm, these actors construct relations with other 

actors within the firm as well as with external agents from other firms and non-firm 

entities. These social linkages are established through interpersonal communication. 

The implication of the relational view of the firm is that beyond the communicative 

component of interpersonal communication skills, the social element of interpersonal 

communication is also central to the understanding of the firm as an organizational 

entity and its functions. 

The significance of social-based competencies is supported by research that 

shows business leaders deem strong interpersonal skills to be more important than 

writing skills in assessing candidates for promotion (DeKay, 2012). During the course of 

their work, employees are sometimes confronted by difficult social situations, such as 
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the resolving of conflicts with co-workers, the giving and receiving of criticism, 

conducting performance reviews, and maintaining good relationships with staff from 

other departments. Indeed, as Yeung (2005) argues, the firm is embedded in a complex 

network of social relations. 

Other than facilitating the exchange of information between people, 

interpersonal communication also governs human-to-human interactions and enables 

the creation of meaningful, professional relationships in the workplace. The nonverbal 

exchange of information, which makes up an important part of the communicative 

process, means that social perceptiveness is a critical aspect of good interpersonal 

ability, as it enables people to be aware of and understand the behavior of others, and to 

respond in an appropriate manner. For example, the ability to accurately interpret the 

body language and facial expressions of others, is a frequently cited measure of social 

perceptiveness. Therefore, good interpersonal communication skills are critical to 

workplace success. 

To the extent that socio-communicative skills are tacit i.e. embodied in human 

actors and cannot be easily replaced by automated technologies, this set of skills would 

be in greater demand in the workplace. Indeed, Deming (2016) finds that occupations 

that demand more of both cognitive and social skills are enjoying stronger growth 

prospects than those that require high cognitive but low social skills content. The 

implication of Deming’s finding is that workers in the former set of occupations are 

likely to command higher wages because of stronger demand for both cognitive and 

interpersonal skills. 
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2.5 The Complementary Role of Tasks 

Since skills should be examined in the context of their use (Stasz, 1997), tasks (or 

work activities) provide a complementary role in the analysis of human capital. Different 

tasks require a mix of different skills. Depending on the job requirements, certain skills 

have higher utility in the performance of a particular task (or set of tasks) (Scott, 2009). 

Grugulis and Stoyanova (2011) argue that skills must be studied in relation to the job 

processes and activities (tasks) where those skills are used in order to establish their 

effect on firm performance. In a similar vein, Peng and Eunni (2011) stress that skills 

need to be examined jointly with their associated tasks to determine wage premiums, 

because specialization in different activities entails different human capital inputs. 

While jobs in the same industrial sector may share a common set of skills, the 

relative importance of each skill to a particular job is determined by occupational factors 

such as job responsibilities. In turn, these responsibilities are made up of specific tasks. 

For example, auditing accounts involves the documenting and recording of information, 

as well as communicating with people from both inside and outside the firm. The way in 

which work is structured in relation to the organizational structure is another factor that 

may influence the tasks that are associated with each occupation. For instance, jobs that 

involve dealing frequently with colleagues from other countries would require more 

cross-border (or intercultural) communication skills. Therefore, specialization in 

different activities at each segment of the value chain requires varying human capital 

inputs. 
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According to GVC theory, activities that generate higher value, such as financial 

product innovation and development, are generally more knowledge-intensive and are 

located at the higher end of the value chain. Such activities, like product innovation and 

development, tend to involve the execution of higher-level tasks, such as solving 

complex problems and thinking creatively. In the finance industry, these higher-end 

activities tend to be clustered in top-ranked IFCs to take advantage of the larger pool of 

financial talent (Clark, 2002; Dixon & Monk, 2014). Tasks at the lower end of the 

financial chain, such as evaluating information for compliance purposes, tend to be 

more routine or technically demanding, and assume a more geographically dispersed 

pattern because they can be easily outsourced. 

Philippon and Reshef (2012) look at human capital in finance by measuring the 

complexity of tasks performed by workers, using a widely employed and standardized 

set of occupational variables. They find that higher-level tasks generally demand higher 

cognitive skills. For instance, financial traders generally engage in more complex tasks, 

such as integrating and interpreting multiple information sources to make informed 

investment decisions especially in volatile markets. Similarly, financial engineers, or 

“quants”, build complex mathematical models that help the company to assess and 

monitor risk. On the other hand, workers in the back office of a bank are tasked with 

more routine and technical responsibilities, such as reviewing and verifying transactions 

to make sure they are executed properly. These differences in job functions emphasize 

some skills over others. Incorporating a task perspective gives context and meaning to 

the skills that are utilized in the performance of job activities. This gives us a richer 

characterization of the human capital in the finance industry. 
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2.6 Chapter Summary 

Human capital has been widely studied, especially by economists, who view 

human capital as being equivalent to educational attainment. Among them, Gary 

Becker’s (1962) theory of human capital made a seminal impact by emphasizing the role 

of formal education as the single most important factor in improving wages. Skills are a 

central concept in discussions of human capital, leading to an ever-growing dictionary 

that attempts to capture different types of skills. An individual’s skills can be developed 

either with experience or with further formal education. As such, educational 

attainment is commonly included as a proxy for skills in wage equations. Highly-skilled 

workers tend to cluster in bigger metropolitan areas. Similarly, financial workers tend to 

be more concentrated in major cities that serve as international financial centers (IFCs). 

The nature of industry has changed dramatically since the Industrial Revolution, 

from one that was focused predominantly on manufacturing, to one that is based on the 

production of services. This transformation of the industrial landscape has brought 

along with it a shift in the demand for skills. At the same time, a skill-biased 

technological change (SBTC) in many industries has shifted human capital requirements 

towards more knowledge-intensive and higher-skilled work activities, as the automation 

of work processes has reduced the need for lower-skilled labor. This emphasis on skills 

in the new knowledge economy has caused certain higher valued-added skills, such as 

cognitive skills, to command higher wage premiums. 
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We briefly discuss two theories that explore urban growth in terms of human 

capital. Florida’s (2002) creative class theory attributes urban prosperity to a class of 

individuals who have high levels of creative capital, while Scott’s (2008) cognitive-

cultural framework argues that creativity arises when individuals with high levels of 

cognitive skill interact with one another. Drawing from psychological and education 

studies, we find evidence that reveals the cognitive origins of creativity. 

The relationship between skills and wages is documented by referring to the skills 

premium literature, which finds that the magnitude of the premium differs based on the 

type of skill. In particular, studies have found a growing premium for cognitive skills. 

The greater use of technology in the workplace has also generated a premium for 

computer skills. Few studies have examined the skills premium in the finance and 

accounting industry. 

A proposed typology of skills to examine human capital in the new economy 

includes cognitive and non-cognitive (‘soft’) skills, managerial, routine and 

interpersonal communication skills. Cognitive skills are a central focus of the current 

knowledge-driven economy. Cognitive skills are highly valued by employers because 

they have a significant influence on innovative processes, entrepreneurship and firm 

productivity. The introduction of new products and services to the market makes 

finance an industry that is dependent on innovation. Therefore, cognitive skills are 

especially valued in the finance sector because such skills spur innovative activities and 

enhance learning processes by capturing knowledge spillovers. 
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Non-cognitive, or ’soft’ skills, are less tangible compared to their cognitive 

counterparts, and are derived from personality, attitudes, and behavior rather than from 

formal and technical knowledge. This intangible characteristic renders them a tacit form 

of production input, which makes them less easily replaceable by technology. 

Managerial skills are socially-focused because they involve the handling of financial and 

personnel resources. Routine skills refer to those that are used to perform structured 

work activities by following well-defined instructions and procedures. Lastly, 

interpersonal communication skills are another form of socially-oriented skills. They 

refer to communicative abilities that involve the exchange of thoughts, ideas and 

feelings, using both verbal and nonverbal forms. 

Tasks are complementary to the examination of human capital because of the 

skills that are required for their execution. Higher-value tasks tend to demand more 

cognitive skills e.g. analytical skills, while lower-value tasks are more routine and 

technical in nature. Incorporating a task perspective gives skills the context to their use 

and offers a fuller description of the activities that take place under an international 

division of labor. Occupations are defined by job responsibilities, which are made up of 

tasks, or work activities. The organizational structure is another factor in influencing the 

tasks that are tied to each occupation. Activities that generate higher value, such as 

product innovation and development, generally involve the execution of higher-level 

tasks, such as solving problems and thinking creatively. These higher valued-added 

tasks also tend to be located in major urban areas that are also top-ranked IFCs because 

of the presence of a large pool of financial talent. 
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Chapter 3 Singapore and China: Stories of Finance Industry Development 

3.1 Global Rankings of Singapore and Chinese Financial Centers 

The latest rankings of the Global Financial Center Index (GFCI) give us some 

insight into the competitive dynamics among financial world cities. This index is created 

by the Z/Yen Group, a London think-tank, and is released semiannually in March and 

September. The latest GFCI (23rd edition, March 2018) ranked 110 major financial 

centers according to a composite indicator of competitiveness that was based on a 

survey of finance professionals worldwide. Singapore was placed fourth. Shanghai (6th), 

Beijing (11th) and Shenzhen (18th) were also ranked. Other emerging Chinese financial 

centers such as Guangzhou (28th), Qingdao (33rd), Tianjin (63rd), Chengdu (82nd) and 

Dalian (96th) were included in the expanded list (Yeandle, 2018). Despite Shanghai 

overtaking Beijing in the rankings, some scholars still regard Beijing as the most 

influential, due to the former’s status as the nation’s political capital, where the central 

bank and financial regulatory agencies are located (Chen & Chen, 2015). 

Although both China and Singapore continue to rely on foreign investment as a 

significant driver of growth, in terms of finance and accounting practices and standards, 

the latter has a more well-developed system that is modeled more closely after the 

Western framework (Meyer, 2015), owing to its early aspirations to become a global 

financial and trading hub by developing a highly open economy. China’s finance and 

accounting system has evolved somewhat to keep up with international standards. Some 

observers comment that the Chinese university curriculum remains heavily technical, 

leading employers to perceive a deficiency in non-technical skills among graduates (Lin 
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et al., 2005). To the extent that a unique contemporary Chinese capitalist model exists 

(Peck & Zhang, 2013), the way in which business is done in China may depart 

significantly from conventional Western practices. This is especially so in the Chinese 

socioeconomic environment that is dominated by the cultural norm of guanxi, where 

ties of family and kinship are highly interwoven into business and other social networks. 

A different way of conducting business in the mainland may require workers to possess 

a different set of skills, or to engage in different tasks, as compared to their industry 

peers in other countries. The following two sections in this chapter give an overview of 

the finance industry for China and Singapore, including the industry structure, 

regulation, employment characteristics, and recent developments. 

3.2 The Dramatic Growth of Singapore’s Finance Industry 

Singapore’s rapid evolution from a tiny British colonial outpost of entrepôt trade 

into a global world city has been nothing short of remarkable. The growth of its finance 

industry has been instrumental to the state’s efforts to remake itself into a vibrant, 

thriving cosmopolitan city. After gaining independence from the Federation of Malaysia 

in 1965, Singapore’s leaders set the country on a path towards economic prosperity, 

under an agenda that focused heavily on trade and commerce. One of the key points of 

the economic blueprint was the development of the finance industry. The finance sector 

serves two roles in Singapore’s economic roadmap – as an engine to drive growth in 

other industries e.g. manufacturing and shipping, and as a core driver of the economy 

itself (Tan et al., 2004). The finance industry contributes to a growing share of the 

economy, making up 12.6% of GDP in 2015, up from 10.9% in 2010. Its importance to 
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economic growth is further underscored by its position as the largest sector contributor 

of value-added to the economy. 

With the Singapore Banking Act of 1970 charting the nascent development of the 

banking sector, early efforts to internationalize the financial sector began with the 

establishment of the first Asian Currency Unit (ACU) in 1968. Also known as the Asian 

Dollar Market, the ACU looked to capture the increasing outflow of money from the 

Euromarket that was seeking higher interest rates in the Asia-Pacific (Palan et al., 

2010). The Singapore ACU proved to be attractive to foreign investors because it was 

less strictly regulated than domestic banking activities and removed withholding tax on 

foreign currency deposits belonging to non-residents3. Besides serving as an 

intermediary between Eurodollar markets and money markets in Southeast Asia, the 

ACU marked the start of Singapore’s offshore banking facility. The Bank of America 

became the first foreign bank to transact in the ACU, and it was soon followed by an 

influx of overseas banks that were attracted to the ACU. 

Following the lifting of foreign exchange controls in 1978, the foreign exchange 

(forex) market in Singapore has grown to become one of the top markets today. 

According to official figures in 2015, a daily average of $401 billion of foreign exchange 

passes through Singapore, making it the third largest forex market after London and 

New York (Bank for International Settlements, 2016b). For international debt securities, 

Singapore commands less than 1% of this highly fragmented market. Despite its small 

3 In June 2015, the MAS announced the removal of different reporting requirements between ACU and 
domestic banking units (DBU), as it noted the convergence in international regulatory practices between 
the offshore and domestic banking. 
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international bond market share, the state is an important issuer of Asian bonds to 

finance booming infrastructure development in Southeast Asia, particularly within 

ASEAN (Association of Southeast Asian Nations). 

3.2.1 Liberalization and Foreign Competition 

As a central pillar of the nation state’s economic development blueprint, the 

finance and banking sector has been highly open to foreign competition. The banking 

scene used to be dominated by four big local banks that remained after consolidation of 

the banking sector (Brown, 2007). This domestic oligopoly prevented foreign banks 

from entering the local market and accessing the domestic clientele. After the 

liberalization of the domestic banking industry in the late 1990s, the presence of foreign 

banks in Singapore has greatly increased. These foreign banks have established 

themselves in the city state to take advantage of local markets, and to serve neighboring 

markets with huge potential, such as Malaysia and Indonesia. The state continues to 

play an active role in promoting the growth of the banking and finance sector by 

attracting foreign financial institutions, while balancing the interests of the domestic 

banking sector. 

The continued enrollment of foreign financial institutions has been pivotal to the 

government’s strategy of enhancing Singapore’s capabilities as a financial center to 

boost its reputation as a key player in the international economy. Given the nation’s 

highly open economy, one of these policies involves giving out numerous incentives to 

encourage foreign banks to operate in Singapore. The aim is to internationalize faster by 
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tapping into the knowledge and learning from these more established financial 

institutions. There are currently 120 foreign commercial banks operating in the country 

compared to just five local banks (Monetary Authority of Singapore, 2016), which 

reflects the island state’s heavy dependence on foreign banks to drive continued 

industry growth and maintain its reputation as an IFC. Besides low corporate and 

personal taxation rates, additional special tax incentives and grants are available to 

financial institutions who wish to establish or expand their presence in the country. It 

has also implemented a series of policies that lower the costs of establishing locally 

incorporated foreign bank subsidiaries and cultivate a business-friendly environment. 

The five-decades of state-led initiatives to shape the fortunes of this tiny island 

state through greater integration into the international financial network have been 

largely successful. The vibrant and dynamic financial sector currently boasts of more 

than 1,200 financial institutions, which provide a comprehensive offering of services 

and products that cater to the needs of a diverse group of customers both domestic and 

international. These institutions include commercial banks, merchant banks, insurers, 

financial advisors, and capital market intermediaries, among many others. A breakdown 

of the number of firms in each of these institutional classes is provided in Table 3.1. 

3.2.2 Regulatory Environment 

Monetary policies are formulated by the central bank, the Monetary Authority of 

Singapore (MAS), which also issues currency. Besides managing the exchange rate and 

overall macroeconomic growth, the MAS has the legal mandate to exercise regulatory 
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oversight of all financial institutions in Singapore. The MAS also formulates and 

implements policies in consultation with industry representatives. Officials frequently 

cite the country’s robust legal system to promote the country’s pro-business attitudes 

and the enshrinement of investors’ legal claims. Singapore’s prudent approach to risk 

management and maintaining long-term stability in the finance sector has allowed it 

escape relatively unscathed from regional and international financial crises, boosted by 

a strong foreign reserve balances and deep liquidity in the market. The MAS adopts a 

proactive stance to monitoring fundamental changes to the financial system and 

macroeconomic trends so that it can mitigate the negative spillover effects generated by 

shocks to the international economy. 

Singapore continues to advocate for and participate in international standards 

and regulatory measures, such as the Basel III Accord, which adds further credibility to 

its commitment to sustaining a stable financial landscape that is in line with global 

practices. The legal framework is updated to reflect and accommodate new trends in 

finance and banking. For instance, Section 47 (Banking Secrecy) was added to the 

Banking Act in 2001, which prevented banks from disclosing their customers’ personal 

and account information to third parties except under special circumstances. This legal 

move was viewed as a strategic intent by the government to enhance its bank privacy 

laws to stimulate further growth in the industry. In particular, the offshore finance 

sector, which counts on strict banking privacy for its operations, was given a strong 

boost by these new banking secrecy provisions that burnished the republic’s reputation 

as a favored destination for offshore investors. 
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Singapore’s reputation as a ‘clean’ IFC has been tarnished by the recent series of 

leaks on offshore tax havens, such as the Panama Papers and Paradise Papers scandal, 

as well as by the city state’s implication in the much-publicized corruption scandal 

regarding neighboring Malaysia’s sovereign wealth fund 1Malaysia Development Berhad 

(1MDB). The country’s financial regulators have come under increasing pressure to 

reduce banking secrecy provisions and strengthen their financial controls and 

compliance measures. In response to criticisms that the city-state’s banking secrecy laws 

are facilitating tax evasion and money laundering, the MAS has signaled a strong 

commitment towards combating illicit flows of money entering and leaving the country, 

while introducing tougher measures that result in heavier penalties for those involved in 

financial crimes (Gough, 2017). One of the latest initiatives in this commitment is 

Singapore’s endorsement of the Common Reporting Standard (CRS). The CRS is an 

international agreement among 100 jurisdictions, including Hong Kong, Luxembourg 

and Switzerland, to set up a common framework for the automatic exchange of financial 

account information, so as to clamp down on offshore-based tax evasion. 

3.2.3 Employment and Skilled Labor 

The Singapore finance industry has about 167,000 workers, which represent 8% 

of the resident labor force (Department of Singapore Statistics, 2015). Within the 

resident workers group, employees between the age of 25 to 39 make up about 50% of 

the workforce, reflecting the youthful demographics of this sector. These numbers do 

not include foreign workers, who form part of the 790,000-strong4 foreign labor pool 

4 This number does not include foreign workers in the domestic helper and construction sectors. 
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across all industries. Although statistics are not available for the number of foreign 

finance professionals working in Singapore, official figures for 2014 estimate the 

number of finance professionals (both local and foreign) to be 5% of the combined 

workforce. Beaverstock’s (2002) account of British expatriates in Singapore’s finance 

industry suggests that Singapore relies heavily on foreign financial talent to build new 

knowledge and shape its financial practices. Median monthly gross wages for finance 

jobs (managerial and professional level) are about S$10,383 (US$7,530) - much higher 

than the average wage of S$6,550 (US$4,751) across comparable occupational 

categories for all other industries (Singapore Ministry of Manpower, 2018). 

To meet the labor demands of the finance sector, three public universities (the 

National University of Singapore, Nanyang Technology University, and the Singapore 

Management University) offer majors in business administration, accounting, 

mathematics, and economics. Singapore’s education system also consists of 

polytechnics, which are post-secondary public institutions that offer diploma programs 

in many disciplines. Graduates from these polytechnics can go on to pursue their 

bachelor’s degree with advanced standing options using their diploma credentials. The 

five polytechnics in Singapore all offer diploma programs relating to finance and 

accounting, providing another source of labor supply to the industry. Other than public 

education institutions, private education enterprises that are accredited by the 

government, also offer courses and programs that add to the supply of finance and 

accounting workers. Many of them offer bachelor’s or master’s degrees in partnership 

with foreign universities from Australia, New Zealand and the United Kingdom, such as 

the University of London and the Royal Melbourne Institute of Technology. 
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Students are encouraged to pursue internships to gain practical work experience, 

apply knowledge from the classroom in a business setting, and pick up soft skills that 

are difficult to impart in school. The different curriculum structure among these schools 

that offer finance and accounting programs produce a steady stream of fresh graduates 

with a heterogeneous set of skills that allow them to perform at the workplace. In the 

absence of major economic downturns, the finance sector has traditionally been able to 

absorb the supply of fresh graduates, as seen from the high employment rates (typically 

above 90%) among business and accounting graduates in annual graduate employment 

surveys conducted by the universities (Singapore Ministry of Education, 2015). 

Notwithstanding the country’s longstanding openness to foreign investment and 

talent, a reversal of Singapore’s open-door policy towards foreign workers occurred in 

2013, when the Manpower Ministry implemented a policy that required all companies 

with more than 25 workers to put up positions with monthly salaries of less than 

S$12,000 on a government sponsored online job bank for two weeks. This move was 

viewed as a response to criticisms that local employers favored foreign talent over the 

domestic labor pool, with some questioning whether the new policy could hurt 

Singapore’s status as an international financial hub by restricting the flow of foreign 

workers into Singapore. 
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3.2.4 Skills Training and Development 

The Singapore government is highly aware that an educated and highly-skilled 

workforce is key to maintaining its global competitiveness. With various national 

strategic plans that are implemented and coordinated by the Ministry of Manpower 

(MoM), the government is highly committed to skills development and the building of a 

highly skilled and productive workforce. Many of the programs that have been created 

under these skills training and development plans are supported by generous grants, 

awards and scholarships from the government and related agencies, such as the 

Workforce Development Agency (WDA). 

The SkillsFuture program is aimed at helping Singaporeans to develop expertise 

in skills that are relevant to future economic and industry needs, based on each citizen’s 

strengths and interests. Recognizing that skills mastery is not only defined by one’s 

educational qualifications and current skill set, the SkillsFuture movement focuses on 

helping citizens to expand their skills and instill a culture of lifelong learning. The wide 

range of courses range from floral arrangement to barista training, and are subsidized 

by the government through a credit-based system. 

The Continuing Education and Training (CET) Masterplan supports the 

SkillsFuture initiative by targeting working adults and, through collaboration with 

employers, enables workers to accumulate skills and competencies that are consistent 

with changing industry needs. In addition, a national skills credentialing system, the 

Singapore Workforce Skills Qualifications (WSQ) has been created to encourage skills 

upgrading. The WSQ is divided by industry, where participation in the numerous 
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programs under the CET allows workers to accumulate skills that are recognized 

nationally, and to meet the changing skills needs of employers. This national skills 

framework enhances skills flexibility as well as skills transferability, thereby improving 

both worker mobility and productivity. 

With regards to skills upgrading and training, the state has allowed the finance 

industry the freedom to uphold and maintain its own standards. At the same time, 

continued professional development is encouraged under various industry-led 

accreditation and training schemes, such as the various national programs outlined 

earlier, which receive strong funding support from the government. The Institute of 

Banking and Finance (IBF) Standards is an industry-led effort to benchmark and certify 

skills for financial occupations. In addition, the Financial Sector Development Fund 

(FSDF) was created in 1999 to support various initiatives that strengthen the finance 

sector, which include skills upgrading and training schemes to enhance the quality of 

human capital in the industry. By partnering with several government agencies like the 

MAS and Ministry of Manpower, the Institute manages accreditation and funding 

support for several training schemes that range from professional certifications to 

continuing professional development programs. 

Other programs, such as the Financial Training Scheme (FTS) and Financial 

Scholarship Program (FSP), encourage finance professionals to learn new skills to move 

into new or emerging areas, or to develop more specialized or sophisticated skills that 

are in short supply, such as in big data analytics and cyber security management. The 

goal of all these programs is to strengthen the professional competencies of the financial 
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workforce in anticipation of the rapidly changing needs of the industry arising from the 

disruptive impacts of technological advancements. 

3.2.5 Future Growth Strategies 

The dynamic nature of the global finance industry has prompted policymakers to 

adopt a proactive strategy of identifying niche and emerging markets such as wealth and 

risk management. To maintain its top-ranked position as an international financial hub, 

the government is actively developing other strengths within the larger domain of 

finance and banking. To become the world’s preeminent private banking center, 

Singapore has turned to public-private partnerships to cultivate a steady pool of finance 

professionals to meet future demands. The government-funded Wealth Management 

Institute was established in collaboration with the Singapore Management University 

and the Swiss banking giant, UBS, to address the lack of talent in private banking (Palan 

et al., 2010). With the establishment of a Renminbi (RMB) clearing facility, the state has 

also positioned itself as an intermediary to capture the growing trade and capital flows 

between China and the region, while deepening financial links between investors from 

Singapore and the mainland. 

Besides developing traditional areas of finance like private banking, Singapore 

has made significant investments in new frontiers that represent future disruptive 

innovations to the industry. Financial technology (“FinTech”) is widely seen as 

revolutionizing to the way financial products and services are delivered, showing huge 

promise in making financial transactions more efficient and less costly while increasing 
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customer convenience and satisfaction. The Singapore government aims to become the 

FinTech hub of Asia and beyond with the setting up of a FinTech office that brings 

together related agencies to offer financial and regulatory support to Fintech firms that 

operate in the country. To this end, it has dedicated S$225 million over the next five 

years with the launch of the Financial Sector Technology and Innovation (FSTI) scheme 

in 2015. The scheme aims to stimulate innovation in this nascent sector by attracting 

financial institutions to expand their R&D operations in the country (Yap, 2015), and by 

relaxing regulations that permit startup firms to test FinTech projects in a controlled 

environment without excessive regulatory monitoring and approval. The FinTech office 

will also identify manpower issues in FinTech and formulate policies that further 

develop the human capital base, so as to address the shortage of talent in this emerging 

field. 

3.3 Banking and Finance in China 

Since its entry into the World Trade Organization (WTO) in 2001, China has 

become increasingly integrated into international finance. The role of the financial 

system has become more important as China’s economy, now the second largest, 

continues to grow at a rapid pace. The Chinese finance landscape has undergone 

dramatic changes with the gradual entry of private players into certain banking sectors. 

Although the financial system remains largely opaque with strong intervention from the 

state, observers note that it is slowly adopting international best practices that 

encourage transparency (Elliott & Yan, 2013). 
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Political influence at the national, provincial and local level dominate all spheres 

of economic activity including banking, where top bank executives are appointed by the 

ruling Chinese Communist Party under a ‘revolving door’ system. The Chinese system of 

guanxi, which relies on the cultivation of trust and reciprocity in building social capital, 

adds an additional layer of opacity to the financial system. Motivated by political 

interest, party leaders are able to implement policies that favor certain firms or 

industries. Experts have claimed that the current rule-based legal framework creates 

high compliance costs, and results in operational inflexibility and inefficiency, with 

weak protection of shareholder rights, especially minority shareholders (World Bank, 

2011). 

3.3.1 Industry Structure 

Banks supply 60% of the total credit to the private sector, where five banks 

account for half of the loan market (Elliott & Yan, 2013). The Ministry of Finance 

maintains both direct and indirect ownership (through a holding company) of major 

commercial banks in the country to exert its considerable influence over the financial 

system. China’s stock markets, located in Shanghai and Shenzhen, serve mainly 

domestic markets, where the majority of the shares are non-tradable and held by state-

owned entities. China’s bond, insurance and asset management markets remain 

relatively underdeveloped and have greater potential to grow. 
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Regulatory responsibilities are divided between different agencies by activity, 

even though there may be occasional overlaps. Banks are monitored by the China 

Banking Regulatory Commission (CBRC), while the securities market and insurance 

market are regulated by the China Securities Regulatory Commission (CSRC) and the 

China Insurance Regulatory Commission (CIRC) respectively. The People’s Bank of 

China (PBOC) serves as the central bank, drafts regulations, implements monetary 

policy and maintains overall financial stability. 

The influence of the massive wave of nationalization that swept the country with 

the founding of the People’s Republic of China in 1949 can still be seen in the mainland’s 

financial and industrial system in the numerous state-owned enterprises (SOEs) that 

power the economy. 1978 marked the start of China’s modern banking development, 

where the PBOC functioned as both the central bank and sole commercial bank. Over 

the next decade, four other banks (the “Big Four”) were carved out from the PBOC, 

namely the Bank of China (BOC), the Agricultural Bank of China (ABC), the China 

Construction Bank (CCB), and the Industrial and Commercial Bank of China (ICBC) 

(Elliott & Yan, 2013). Each of these Big Four banks has a specific mandate e.g. BOC 

specializes in foreign trade and investment (Allen et al., 2012). 

The government has also collaborated with the private sector in creating joint-

equity banks, such as China Everbright Bank, where the state holds a smaller stake 

compared to its ownership in the Big Four banks. Although there are no specific legal 

provisions to protect consumer bank deposits, the high ownership stakes of the state in 

many domestic banks form an implicit government guarantee in times of crisis. This has 
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also led to an expansion of credit marked by interest rates that are deliberately 

suppressed. Other types of banks also developed during that time to meet the growing 

credit needs of the country. These include regional banks that were established to meet 

the financing needs in Special Economic Zones (SEZs), rural and urban credit 

cooperatives that function similarly to credit unions, and trust and investment 

companies, which provide services that are complementary to those offered by banks 

(Allen et al., 2012). 

Tables 3.2 and 3.3 present the breakdown of the financial institutions by type and 

by the size of their asset holdings and the number of employees for each institution 

category respectively. There are 4,262 banking institutions in China that employ 3.8 

million employees. This high industry concentration is reflected in the five large, 

government-owned commercial banks’ (LCB) control of 40% of total banking assets, 

while 19% is held in joint-commercial banks. The LCB’s share of total assets has been 

overshadowed by the rapid growth of other financial institutions, dropping from 78% in 

2003 to 40% in 2015 (China Banking Regulatory Commission, 2016). At the same time, 

the recent interest rate cut in 2014, coupled with the worsening quality of credit in the 

form of non-performing loans, have further reduced the banks’ profitability amid higher 

competition (PriceWaterHouseCoopers China, 2015). Foreign banks do not feature 

prominently in the Chinese financial system, accounting for less than 2% of overall 

assets. 
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3.3.2 China Bond, Stock and Asset Management Markets 

China’s bond market remains largely domestic in nature. International debt 

securities make up only about 1% of total debt outstanding (Bank for International 

Settlements, 2016b). The dominance of banks in the local financial system is extended 

to the bond market. As the single largest owner group of corporate bonds (35% 

ownership), banks account for 70% of the secondary bond market. Reforms to expedite 

the regulatory review process of corporate bonds has spurred recent growth in the 

market, even though the majority of the debt market is still comprised of government-

issued debt. Since the financial crisis, local and provincial governments have responded 

to the central government’s call for fiscal expansion, triggering massive debt issuances 

that were estimated to be about 10 trillion RMB in 2010. Credit ratings are mostly 

undertaken by domestic ratings agencies, the largest one being the state-supervised 

Dagong Global Credit Rating (Dagong Guoji). The agency’s close affiliation with the 

government has cast doubt on its ability to provide fair and objective ratings on the 

quality of bonds issuance. 

Domestic stock market activity occurs mainly thorough the Shanghai Stock 

Exchange (SSE) and the Shenzhen Stock Exchange (SZSE), both of which were 

established in 1990. Stocks are offered under a dual-class system. ‘A-shares’, which 

make up the main bulk of shares of domestic firms listed on the two exchanges, are 

designated specifically for mainland Chinese investors. ‘B-shares’ allow foreigners to 

enjoy equity ownership of local firms. The Hong Kong Stock Exchange (HKSE) serves as 

a platform for raising international capital, where it is used to raise foreign capital for a 

handful of government-owned Chinese firms under the ‘H-shares’ system. ‘H-shares’ are 
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generally tradable only in Hong Kong, although in 2007 this restriction was loosened to 

permit Chinese investors to buy ‘H-shares’ of companies that are listed on the SSE. As of 

November 2016, there are 1,081 ‘A-share’ companies and 57 ‘B-share’ firms on the SSE. 

In 2014, the SSE and HKSE launched the Shanghai-Hong Kong Stock Connect to 

offer deeper integration of the two stock exchanges buy allowing investors from both 

mainland China and Hong Kong to trade eligible shares on each other’s stock exchanges 

under a unified trading system. Stock market participants are mostly individual retail 

investors who trade using their own accounts, because institutional investors such as 

insurance firms and pension funds are not permitted to engage in share trading. As 

such, stock market trading takes on a speculative nature, given that many of the listed 

companies are majority-owned by the state. Individual investors are unable to gauge 

share prices based on the underlying value of the firm, and are subject to changes in 

firm-related matters in these state-owned enterprises, which may sometimes be more 

politically-motivated than business-oriented. 

A few smaller exchanges, each performing a specific function, have been 

introduced in recent years to stimulate the domestic equity financing market. The “Er 

Ban Shi Chang” (second-tier market) caters to small and medium enterprises (SMEs), 

particularly new tech ventures, to obtain equity financing. The “San Ban Shi Chang” 

(third-tier market) provides a marketplace for firms that have been delisted from the 

main exchanges. The most recent initiative saw that launch of a NASDAQ-styled Growth 

Enterprises Market (“Chuang Ye Ban”) to stimulate growth in targeted sectors such as 

technology, pharmaceuticals and entertainment (Allen et al., 2012). 
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Asset management is still in an infancy stage compared to other sectors like 

banking and insurance. Foreign participation in the mutual fund industry remains low, 

because of stringent registration and approval procedures, and quotas imposed on the 

total value of investments held by these Qualified Foreign Institutional Investors (QFII). 

A small number of domestic asset management firms have been permitted to venture 

overseas and internationalize their portfolio holdings. After banking, trust companies 

form the second largest sector by assets. These trust companies cater to high-net worth 

individuals (HNWIs) and corporations with a distinct set of financial offerings that are 

different from those provided by other financial institutions, and they represent an 

important source of credit for borrowers who are unable to access bank loans. As the 

number of HNWIs grow rapidly in China, this sector is experiencing dramatic growth, 

where the assets under management have ballooned 46% between 2012 and 2013 to 

reach 10.9 trillion RMB in 2013 (Bloomberg News, 2014). The trust industry is heavily 

involved in product innovation to engage more investors, rolling out new products every 

year in different sectors, such as real estate and infrastructure. Lately, there has been 

growing concern that the outpouring of credit through government-issued bonds and 

wealth management products offered by banks and trust companies may be creating a 

credit bubble, which may eventually burst if the share of credit defaults continues to 

increase (The Economist, 2016). 
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3.3.3 Alternative Financial Systems and New Competitors 

Interestingly, the main financial driver of China’s growth does not come from 

banks. Rather, an ecology of alternative financial institutions consisting of informal 

financial intermediaries, internal financing and trade credits, and public-private 

partnerships finances a significant portion of the country’s economy (Allen et al., 2012). 

These alternative financial channels operate mostly at the local government level, 

outside of the regulatory arm of the state’s agencies, and rely on governance structures 

underpinned by relational elements such as trust and reputation. The growth of this 

sector has been much faster than the other sectors in the formal financial industry. 

China’s biggest technology companies present themselves as new competitors in 

the financial scene, making aggressive inroads into the domain of traditional financial 

services with the help of internet and mobile technologies as new distribution and 

marketing channels to reach out to the millions of potential customers in the mainland. 

Big names like the Alibaba Group and Tencent have already launched their own set of 

online wealth management products (WMPs) and peer-to-peer (P2P) loans that target 

hundreds of millions of existing users of their mobile apps and e-payment systems. The 

convenience of mobile transactions, high liquidity, and high yields make online WMPs 

very attractive to investors over similar products offered by mainstream banks. This has 

prompted traditional financial institutions to introduce their own online offerings 

(PriceWaterHouseCoopers China, 2015). With the growing popularity of third-party 

digital payment systems like Alipay and Tenpay in both electronic commerce and bricks-

and-mortar stores, banks suffer from lowering profit margins, as they are excluded as 

payment processing intermediaries under this new system. 
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3.3.4 China’s Skilled Financial Labor 

The government’s push to increase access to higher education has resulted in a 

rapid expansion in the country’s stock of high-skilled labor in anticipation of future 

needs as the economy continues to expand (Heckman & Yi, 2012). The finance sector is 

a popular industry among fresh college graduates because of the prestige and high pay. 

Table 3.4, taken from the China Statistical Yearbook Database (CNKI, 2014), presents 

employee information by age, educational position and management level for selected 

banks, trust companies and insurance firms. Banks have a significant proportion of 

middle-aged workers, where about 40% of employees are aged 46 years or higher. This 

observation suggests that both experience and seniority are important factors in these 

state-owned banks. About half have at least a bachelor’s degree, but a large proportion 

have only a college education or lower. Trust companies have a slightly younger 

employee profile, but have different educational attainment characteristics compared to 

banks, with one trust company having 60% of employees with a Master’s degree. On the 

other hand, insurance companies have a much higher proportion of younger workers 

compared to banks and trust companies. The percentage of insurance employees who 

have a baccalaureate degree ranges from 42% to 55%, with the remaining having only a 

college education or below. 

3.3.5 China’s Financial Industry - Moving Forward 

An assessment by a team of experts from the International Monetary Fund (IMF) 

and the World Bank has concluded that while China’s financial system has made 

significant progress in reforms, there remains much room for improvement (World 
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Bank, 2011). There are encouraging signs that the government is gradually reducing its 

significant control over the financial system and moving towards more market-based 

governance. Besides recent policies that require banks to increase their capital buffers to 

cushion against shocks to the banking system, as well as the adoption of a revised set of 

accounting standards that are more aligned with international standards, the report 

recommends that much work remains for China to develop deeper capital markets by 

tapping into the stock exchanges and fixed income market as alternative channels of 

credit. The allowing of non-state actors, such as institutional investors and foreign 

financial institutions to participate more in China’s financial system, would be another 

important step towards market improvement. 

3.4 Chapter Summary 

Singapore’s ambitions to become a global financial hub began in the early 1970s 

with the introduction of the Asian Currency Unit (ACU) that attracted foreign banks to 

the country. A series of measures, such as the lifting of exchange controls and the 

opening up of the banking sector to foreign players, has stimulated tremendous industry 

growth. The finance industry currently contributes about 13% of the nation’s GDP, and 

provides the single largest value-added by sector to the economy. The highly diverse 

banking system is home to five local banks that used to enjoy a monopoly prior to 2000, 

and more than 100 foreign banks. 
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Singapore’s strategy to build up its international reputation has always been 

focused on attracting foreign banks to establish operations in the city state, so that it can 

accelerate the development of the financial sector by learning from the best practices of 

these banks, especially those from Western economies with much longer histories of 

banking and finance. The state’s strong legal system, rooted in British law, has often 

been used as a selling point in promoting Singapore as a pro-business and open 

economy. The central bank proactively monitors ongoing trends on top of adopting a 

prudent attitude to risk management, so that it can contain economic shocks in a timely 

manner. Legal statutes pertaining to the finance sector are revised in to capitalize on 

emerging trends in financial markets. 

Around 8% of the domestic workforce is employed in the finance sector. 

Combined with the pool of foreign workers, this adds up to about 5% of the total labor 

supply. Singapore’s public and private universities and colleges supply the main bulk of 

new hires, who are drawn to the higher-than-average wages offered compared to other 

industries. The government places a strong emphasis on skills development for workers 

to remain competitive and productive. It has implemented several joint initiatives with 

industry associations and related agencies to encourage finance workers to improve and 

upgrade their skills. 

To ensure that it remains as a top-ranked IFC, Singapore has looked to new areas 

for growth, such as private banking and by serving as a Renminbi clearing house. The 

country has developed a lot of recent interest in the fledging domain of financial 

technology (“FinTech”), where it aims to become a global hub for FinTech companies, 
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by allowing firms to develop and test new products under a less regulated but controlled 

environment. It is collaborating closely with the public universities and with the 

industry to train talent in these new areas to address future labor needs. 

Banks form the backbone of China’s financial system. Much of the nation’s credit 

needs are fulfilled by banking institutions, of which the majority are state-owned and 

subject to considerable political influence in their operations. Top bankers are 

appointed by the central government in exchange for political favors, which allows the 

state to dictate important financial policies. Other channels of capital, such as the bond 

and stock markets, remain relatively undeveloped. Bond issuances are used mainly to 

finance local government projects, where domestic bond ratings are assigned by a state-

affiliated agency. Trading activity on the Shanghai and Shenzhen stock exchanges is 

marked by high volatility, driven by the speculative behavior of individual retail 

investors (Allen et al., 2012). Many firms listed on the exchanges are state-owned 

enterprises, which make it difficult for investors to make informed trading decisions, 

because share prices often deviate from fundamental firm values. Foreign ownership of 

Chinese stocks is curtailed under the dual share (‘A’ and ‘B’) class system, in which only 

a very small number of ‘B-share’ firms are open to foreigner ownership. Stocks of ’A-

share’ firms are purchased and traded exclusively by Chinese citizens. 

Following the rapid expansion of a wealthy middle class in China, asset 

management has experienced dramatic growth, as has the alternative financial system 

of local-government initiated bodies that provide financial intermediation, where 

transactions are governed more by relational aspects such as trust. New entrants to the 
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financial system include high-tech companies, which have established their own 

financial arms to provide wealth management, digital payments processing, and loans to 

millions of existing users. These competing products are highly attractive to consumers 

and have resulted in the shrinking of bank profits, as competition in the consumer 

financial space intensifies further. International experts such as the IMF have suggested 

a series of reforms to improve the resilience of the Chinese financial system, especially 

with non-performing loans and speculative asset bubbles in real estate and credit 

financing looming in the background. The Chinese finance sector continues to attract a 

steady stream of fresh university graduates who enter the industry in search of prestige 

and high pay. 
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Chapter 4 Research Design 

4.0 Introduction 

Chapter 4 begins with the development of the propositions that will be tested in 

this thesis. This is done by identifying and discussing some of the skill categories that 

can be used to examine the characteristics of human capital in the finance and 

accounting industry. These skills categories are based on the typology that was used to 

conceptualize skills, as presented in the literature review in Chapter 2. The selection of 

these skills types is justified based on their relevance to finance and accounting work. 

Propositions are then developed to determine the relationship between each skill 

category and wages (the latter as the dependent variable). After the propositions are laid 

out, the skills and tasks variables that will be used in the data collection instruments are 

briefly explained. An elaboration of the data collection methods follows. 

4.1 Cognitive Skills 

As elaborated earlier in Chapter 2, cognitive or mental skills refer to those skills 

that are associated with mental processing capabilities, and the ability to absorb, 

interpret and process information. These skills also facilitate the learning process in 

conjunction with the acquisition of new knowledge. Mental skills, which can be further 

developed under training and practice, are deployed in the acquisition, comprehension, 

and transformation of information during task performance. Devising solutions to 

problems, and using logic and reasoning to critically evaluate competing solutions 

before choosing the best approach are some of the common characteristics of cognitive 

skills. Recent empirical studies have embraced a multidimensional concept of cognitive 

85 



 

 

       

       

         

        

          

          

      

 

             

           

          

         

            

             

       

           

       

 

 

 

                                                                 
                  

                   

                    

               

                  

    

intelligence (Schneider & Newman, 2015; Valente et al., 2016). These dimensions of 

intelligence, which draw heavily on established cognitive models such as the Cattle-

Horn-Carroll (CHC) model of specific abilities5, include abilities such as reasoning skills 

(inductive and deductive), learning new things, and verbal comprehension of 

information, among many others. These abilities are supported by a large body of 

empirical research that establishes a strong relationship between multiple constructs of 

cognitive skills and job performance (Schneider & Newman, 2015). 

Cognitive skills are defined in this thesis as those analytical components that are 

not easily substitutable by computing technologies because of their non-routine nature. 

The investment recommendation reports written by financial analysts are a good 

example of the cognitive components that are difficult to be computerized. To write 

those reports, analysts need to gather and integrate different sources of information and 

draw on critical thinking skills. The information may come from making phone calls or 

meeting face-to-face with contacts in their professional network. The analyst’s 

experience also matters in the evaluation of the future prospect of the company or 

industry that is being covered in the report. 

5 The CHC theory is an integrated work by Raymond Cattell, John Horn, and John Carroll. It is widely regarded as one of the most influential psychological studies 

on human intelligence. The theory was developed using a large body of research and by applying the psychometric method and factor analysis to break down the 

concept of “intelligence”. It is the foundation on which many intelligence tests are based. This theory states that individual differences in cognitive skill can be 

broken down into three different strata: stratum I, "narrow" abilities e.g. inductive reasoning and mathematical knowledge; stratum II, "broad abilities" e.g. 

comprehension knowledge and fluid reasoning; and stratum III, consisting of a single "general ability”, or the general intelligence (“g”) factor. See McGrew (2005) 

for a more detailed overview. 
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In contrast, technical skills, which also contain some of cognitive content, tend to 

contain more routine attributes, such as the diagnostic troubleshooting of computer 

system that is performed according to a set of well-documented steps and procedures. 

Under such highly scripted performance conditions, the worker has little discretion in 

deciding how work is to be done. Cost-cutting and efficiency measures have resulted in 

the growing “automation” and “computerization” of finance and accounting work, 

reflecting an overall deskilling trend in routine and technical work (Liu & Grusky, 2013). 

The growing adoption of systems-based assessments of creditworthiness and tax 

computations, among others, has weakened job security in the finance industry, where 

workers take on reduced job functions that involve less cognitive content, such as data 

entry and monitoring systems performance. 

Besides enhancing individual job performance, cognitive skills also augment 

earnings (Valente et al., 2016) because of their non-substitutable nature, whereby such 

skills are generally not easily replaceable by computers and other technology. Carbonaro 

(2005) documented heterogeneous returns to cognitive skills across occupations, where 

he found higher payoffs for occupations that require more cognitive ability. Similarly, 

the returns to cognitive skills are higher for more skill-intensive occupations, because of 

a better match between the skills level of the employee and the occupational 

characteristics, which translates into higher productivity (Carbonaro, 2007). 
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Cognitive skills have been extensively researched in the context of firm 

productivity and economic growth. Research has shown that firms with a higher 

concentration of cognitive skills in their workers exhibit higher productivity (Backman, 

2014). Besides enhancing worker and firm productivity, cognitive skills are an 

important source of innovation. This happens when cognitive abilities strengthen 

learning processes and transform knowledge into new, firm-specific applications (Ballot 

et al., 2001), making this type of skills especially important for companies such as 

financial firms, which rely explicitly on human capital resources to innovate and 

compete strategically. 

4.1.1 The Role of Cognitive Skills in Finance 

Innovation is especially important in the finance industry. Financial institutions 

regularly introduce new products and services. These new innovations in the 

product/services side come about from active learning processes, whereby workers 

gather information from various sources, such as surveying current market trends and 

understanding how customer needs are changing. They then interpret the information 

to develop and market those new products and services. Innovative activities in the 

financial industry not only benefit firms within that industry, but also companies across 

virtually all industries, who use financial markets to raise capital to finance and grow 

their operations. Therefore, it is important to understand the role that human capital 

plays in the financial innovation process. 

88 



 

 

        

     

          

             

        

          

         

         

           

           

           

       

 

           

         

          

           

         

           

        

         

         

          

 

According to Vargas (2009), financial innovation can take three forms: (i) 

product/service innovation, (ii) process innovation and (iii) organizational innovation. 

Product/service innovation is the creation of client-focused new products or services 

that address the unattended needs of either existing or new users. They can be 

generated by combining new knowledge or technologies. For instance, the introduction 

of online banking applications (“apps”) on smartphones has made it more convenient 

for customers to conduct transactions, such as check deposits and balance inquiries, 

without having to visit a physical bank branch. Credit default swaps, adjustable-rate 

mortgages, and inflation-indexed bonds are just some of the many products that have 

been created to meet consumer demands. The forecasting of risk and return and the 

structuring of these products using complex financial modeling requires a lot of 

cognitive skill in order for these product innovations to occur. 

The high level of cognitive skills that underlie product innovation is supported by 

research on the commodification of nature in financial production, such as securities 

whose returns are tied to environmental risks. By linking environmental conservation 

concerns to financial theory and reframing those concerns as new investment 

opportunities (Sullivan, 2013), financial engineers have been able to create entirely new 

asset classes in which investment returns are connected to metrics of environmental 

management. Johnson (2013) argues that complex financial engineering skills are 

integral to the repackaging of contingent risks e.g. earthquakes and disease outbreaks 

into financial risks with the help from complex stochastic models, which allow for these 

new risk management securities to be priced and sold in the market. 
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Process innovation refers to new production processes that improve the efficiency 

with which financial products (new and existing) are created and delivered to the 

market. Often associated with technological change, process innovations support 

product and service innovations. One example of such an innovation would be credit 

scoring systems, which provide an objective and efficient manner of credit provision 

that is virtually automated. Likewise, banks and accounting firms are investing in 

blockchain technology to authenticate and verify transactions in a more efficient 

manner. For instance, Singapore’s OCBC Bank became the first bank in Southeast Asia 

to implement blockchain technology in its payment and funds transfer services, in a bid 

to enhance the customer experience by increasing the efficiency and security of 

transactions. 

Organizational innovation is focused on new organizational structures or 

institutions that govern how production processes operate. These institutional and 

organizational changes are implemented to enhance firm performance by achieving 

various goals, such as reducing overheads, improving customer satisfaction, enhancing 

operational efficiency, and so on. “Online-only” banks, which aim to keep costs low by 

doing away with traditional physical bank branches, are an example of how traditional 

financial companies have evolved in the financial system as a result of organizational 

innovation. 
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The centrality of innovation to financial and accounting services implies that this 

sector values cognitive skills highly. Cognitive skills are instrumental to many aspects of 

financial and accounting operations. Financial engineers develop sophisticated 

quantitative models that forecast firm financial performance, and craft highly-

standardized financial contracts that facilitate rapid, high-volume trading on market 

exchanges. Financial analyst issue recommendation reports on firms and industries that 

contain a wealth of well-summarized information, which are contained in numerous 

financial metrics such as valuation and earnings ratios. These reports are widely 

followed and relied upon by both institutional (large) and retail (individual) investors in 

shaping their investment strategies. In preparing a company’s financial statements, 

financial accountants follow numerous prescribed accounting standards such as 

Generally Accepted Accounting Principles (GAAP) that allow for the comparability of 

financial statements across firms. 

At the same time, the increased prevalence of computing and information 

technologies that drive the seamless financial network information flows and power 

automated trading strategies further contribute to an even greater demand for workers 

with strong cognitive abilities. Suleman (2012) demonstrates that some banks 

emphasize certain skills, such as cognitive and organizational abilities, by offering 

higher wage premiums. After studying the performance appraisals and skills of retail 

bankers, Suleman finds that both experience and an assessment of skills and 

performance are used in wage determination. Therefore, the individual (or group) who 

create(s) the next artificial intelligence trading system to execute stock trades 

automatically in response to algorithms that collect and process large amounts of 
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market information will stand to reap huge rewards for this highly innovative endeavor. 

Likewise, the financial wizards, or “quants”, who are able to develop the next popular 

financial product, or a model that measures risk more accurately, will also be rewarded 

handsomely by the firm. 

To the extent that cognitive abilities can be augmented with higher levels of 

schooling, the increasing demand for cognitive skills can be inferred from the general 

observation (from Chapter 3) that most workers in finance and accounting have at least 

a bachelor’s degree. The output resulting from these cognitive-intensive activities ranges 

from the highly detailed investment recommendation reports, to the comprehensive risk 

analysis that requires the analyst to gather and synthesize information from multiple 

sources. Since cognitive-analytical skills have been associated with a significant wage 

premium (Liu & Grusky, 2013), we can expect these analytical-based cognitive skills to 

generate higher payoffs for employees who possess these skills. The following 

proposition tests whether this wage premium for cognitive skills holds true in the 

finance and accounting industry: 

Proposition 1: Cognitive skills have a positive effect on wages 

4.2 Managerial/Leadership Skills in Finance 

The global division of financial labor has led to increased managerial supervision 

of workers, so as to coordinate and control a geographically dispersed network of 

financial activities (Liu & Grusky, 2013). The modern financial manager not only has to 
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maintain supervisory oversight of a local team, but also has to coordinate plans with 

overseas teams who are performing the same or related functions. For example, a tax 

team in Singapore may have to coordinate closely with the team in the Philippines that 

supports the daily activities of the Singapore team as an offshore office. The outsourcing 

of finance jobs to take advantage of lower wages and an abundant supply of labor means 

that the overseas teams in those offshore locations are often bigger than in the home 

country. Given that the global finance services industry has retained a very well-defined 

hierarchy that translate into highly specialized job functions (Staats & Gino, 2012), 

where each human operator performs a specific role in the overall financial system, such 

a trend in the production of financial services calls for strong worker competencies in 

coordinating, planning, and organizing. 

Furthermore, the team-based nature of finance and accounting activities e.g. 

country-based risk management teams and audit teams, coupled with a greater 

emphasis on project-based work (this is common especially in accounting), have placed 

further pressure on managers to maintain oversight of work groups. The organization, 

planning and prioritizing of work becomes even more important amidst a downsizing 

trend among global financial institutions, which have shrunk their workforce and 

slowed down hiring, while restructuring operations with more digitization and 

automated technologies (Yahya, 2017). Employees who have strong leadership and 

decision-making abilities are often given opportunities to develop their managerial 

capabilities through management training programs. These workers are rewarded with 

higher wages in exchange for taking on managerial responsibilities, which often involve 

juggling between multiple roles and managing a bigger team across the organization. 
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Proposition 2: Managerial/leadership skills have a positive effect on wages 

4.3 Interpersonal Communication Skills in Finance 

Most jobs in finance require reporting to a supervisor and working in a team. The 

team- and project-based nature of finance and accounting work highlights the 

importance of possessing socially-oriented communication abilities. Although finance 

and accounting workers deal a lot with numbers, communication skills are essential 

especially when they are conveying what those numbers mean to colleagues from other 

departments, or to people outside the organization, who may be unfamiliar with 

technical finance and accounting jargon. Developing good relationships is a core skill in 

finance. In particular, for the bankers and managers at the “front office”, whose 

responsibilities center on the cultivating and maintaining of client relationships, good 

interpersonal communication skills are indispensable to bringing in more business. 

These “dealmakers” represent the firm in their dealings with external customers, 

where they use an array of socially-oriented skills that include networking and 

interpersonal communication to secure new contracts. Developing good relationships 

with other people helps to solve problems more easily, because the resources and 

expertise of a wider network of people both internal and external can be tapped into to 

overcome those problems. Therefore, this networked aspect of knowledge exchange, 

transfer and circulation among internal and external actors (Agnes, 2000; Lai, 2011) in 

financial circles emphasizes the need for workers to be proficient in communicating on 

an interpersonal level. 
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Good and regular communication is essential to the success of every role for 

effective coordination, increasing visibility and achieving goals. Finance is used for the 

reporting of information and to tell or verify a story, such as the narrative that is 

conveyed to investors when an analyst forecasts the growth prospects of a company. To 

be able to understand or forecast the information requires the finance worker to interact 

with other people to gather and understand information. Individuals with excellent 

socio-communication skills are able to strengthen their professional network and 

improve relationships with both their team and with other teams. This will help to get 

the job done faster and benefit the rest of the team, because with better social 

connections, people will tend to get your message faster and allow you to complete the 

task more efficiently. A relationship manager in the front office who is trying to 

troubleshoot some transaction difficulties for his or her client and who knows a co-

worker in the back office can simply call that co-worker to help resolve the problem. 

That co-worker would be more willing to do that for the manager because of the trust 

that exists between them. 

The cultivation of trust becomes easier with good interpersonal communication 

skills (Thomas et al., 2009). When a person is perceived to be trustworthy, a good 

rapport with others can be established, which allows for problems to be openly 

discussed and joint solutions to be developed. Brown et al. (2015) theorize that higher 

trust levels result in increased work effort, higher involvement in training, and increased 

willingness to adapt to workplace changes. Their research establishes a positive 

relationship between employee trust and firm performance, as represented by financial 

performance, labor productivity and product or service quality. By reducing information 
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asymmetries, interpersonal trust is an important factor for increasing productivity, 

through the effective delegation of tasks and decision-making (Bloom et al., 2012) 

among members within the organization. The productivity gains are particularly 

significant for large organizations (La Porta et al., 1997) such as banks and accounting 

firms, which can leverage trust to improve the efficiency of a large pool of resources. 

Studies frequently cite the central role of knowledge in the innovation process. 

Building a cognitively-driven labor pool is advantageous to building the knowledge base 

of the organization that can be deployed towards enhancing the firm’s innovative 

capabilities. Knowledge exists in both codified and tacit forms. The former is tangible, 

and can be recorded and transferred among human agents through verbal means e.g. 

books and instruction manuals. Codified knowledge can be transmitted over vast 

distances across geographical borders using global “pipelines” (Bathelt et al., 2004) that 

consist of flows of talent and a global information and communications technology 

(ICT) network that facilitates the sharing of knowledge through electronic means. 

Non-codified, or tacit knowledge, is embedded in industrial clusters. Tacit 

knowledge requires close proximity to be effectively shared through local ‘buzz’ (Bathelt 

et al., 2004), which includes communicative activities such as gossip, networking, or 

even random chats in the elevator. These fluid and spontaneous interactions in which 

knowledge and information are exchanged within and across firms are highly dependent 

on face-to-face contacts and the co-presence and co-location of people and firms. As 

such, the knowledge that is created under ‘buzz’ constitutes the untraded 

interdependencies (Henry et al., 1996) that promote innovation and growth. Since tacit 
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knowledge is embodied within human actors, the sharing of this type of knowledge 

under conditions of close physical proximity may require socially-oriented skills, such as 

networking and interpersonal communication. 

Proposition 3: Interpersonal communication skills have a 

positive effect on wages 

4.4 Methodology 

A mixed-methods research design was employed to collect primary data using 

surveys and semi-structured interviews. The target population was workers in the 

finance and accounting industry in Singapore and China. We combined the accounting 

industry with the finance industry to form the study population because of their close 

occupational ties and the significant overlap in skills between the two (Palmer et al., 

2004). This mixed-methods approach enhances research quality by combining the 

benefits of both a quantitative and qualitative approach (Creswell, 2003). Such an 

approach also answers Yeung’s (2003) call for a triangulation approach in economic 

geography research, instead of taking sides in the highly polarized qualitative-

quantitative debate. 

Data from the quantitative survey was useful in comparing the different skills and 

work activities for workers in these two countries. The total population of finance and 

accounting workers in either country is very large. The survey method is an efficient way 

of collecting data because it provides the ability to estimate with considerable precision 

the variables of interest by only surveying a small but representative proportion of the 
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population (Dillman, 2007). Besides being a cost-effective solution to gathering data 

from the sample population in two locations, posting the survey online using the 

SurveyMonkey website allowed for subjects to participate at their own convenience. 

Many accounting and finance workers lead busy lives and may not have time to 

complete and return a paper survey, which makes an online survey more appealing to 

them. 

However, an online survey has its drawbacks. Studies indicate that the response 

rate for online surveys are lower than that for traditional mail surveys (Simsek & Veiga, 

2001). Coverage error may occur when the lack of internet access prevents some 

members of the target population from participating. The probability of this happening 

is low given the high rates of internet penetration and access in most of urban China and 

in Singapore. The high ownership of mobile devices such as smartphones further 

reduces chances that a member of the sample population is excluded from participation. 

Sampling bias, which occurs when only a subset of members who are not representative 

of the population are surveyed, may affect the generalizability of results (Dillman, 

2007). This bias was mitigated by using different channels besides snowballing e.g. 

joining and using LinkedIn groups of finance and accounting professionals to generate 

the target sample. Nonresponse error may happen when a significant proportion of 

members in the sample do not respond to or fully complete the survey. This problem is 

particularly serious when the characteristics between nonrespondents and respondents 

are different (Reio, 2007). Procedures to reduce these potential survey errors are further 

elaborated in the data collection section of this chapter in Sections 4.6 and 4.6.1. 
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Data gathered from the surveys can be analyzed statistically to test the 

propositions and identify important relationships between variables. Reliability (the 

ability to replicate the study and obtain the same results) and validity (the research 

instrument measures the variables that it purports to measure) are two strengths of a 

well-designed survey. However, a survey does not account for the rationale and behavior 

of individual economic agents (Yeung, 2003, p.448). Neither does it consider the 

context, such as the different experience and background of each actor, which can offer 

a deeper layer of insight into the subject of inquiry. 

In this digital age, people are constantly bombarded by many requests (mostly 

through spam mail) to take part in surveys for market research, to improve customer 

satisfaction, among many other purposes. This “survey fever” may create negative 

attitudes towards surveys, making it difficult for researchers to achieve their desired 

response rate. It is difficult, especially for self-administered surveys, to include open-

ended questions that require more effort from the survey taker to answer, as too many 

of such questions increases the probability of non-completion when the participants 

find it too time-consuming to finish the survey. 

Conducting interviews allowed for more open-ended questions to be asked, which 

are more difficult to include in the survey (Schoenberger, 1991). In some instances, the 

interview can help to clarify the survey results. The subject can be probed further on 

questions that require more elaboration, and the interviewer can observe nonverbal cues 

that may further contextualize the survey results. Besides taking more time for data 

collection compared to the survey method, interview-based data require more time for 
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analysis, as such data that is difficult to analyze statistically. Due to the preference for 

anonymity, the sample size of interview participants is usually small. The ability to 

access informants may be structured by power relations (Clark, 1998), where a 

recognized expert in the field is more likely to experience a better participation rate, and 

a higher quality of response from interviewees than a young researcher or doctoral 

student. 

The direct participation of the researcher in the interview process may create an 

effect where the interviewee is inclined to moderate their behavior, or to give responses 

that he or she feels are “correct” in terms of helping to answers the research questions, 

but which are inconsistent with their underlying beliefs or actual behavior. Such 

tendencies may be reduced by reassuring them about the anonymity of the interview 

and the confidentiality of the recorded information. Another way is to hold the interview 

at a location that the subject is comfortable with, so that they will be more forthcoming 

during the conversation. 

The ability to draw responses from the subject is largely dependent on the 

interviewer’s ability to control the flow of the interview and to keep the interviewee 

engaged. The semi-structured format calls for strong interviewing skills, such as being 

able to identify new themes that surface during the interview, and exploring those 

themes further by coming up with additional questions as the interview progresses. The 

inclusion of interviews in the research methodology augments the reflexivity of the 

overall research process, as it affords the researcher a more intimate understanding of 

the subject’s environment, and the context in which the subject operates. This reflexivity 
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element is somewhat lacking in surveys, which are designed with the specific purpose of 

gathering large amounts of data efficiently (Yeung, 2003). 

4.5 Identifying the Skill and Task Variables 

The skills and tasks variables for inclusion in the survey and interview questions 

were selected from the Department of Labor’s O*NET database (“O*NET”). This 

database contains occupation-level data, which is collected from questionnaires 

conducted among workers. The survey approach was used because skills are difficult to 

measure objectively using standardized tests (as compared to academic ability). This 

self-reported data obtained from the questionnaires breaks down occupational 

information using a content model that was developed by both industrial and 

occupational analysts. This content model features a standardized and measurable set of 

277 variables (“descriptors”), which allow for comparison of the knowledge, skills and 

abilities across occupations. The content model of O*NET integrates both occupational 

and worker characteristics into a theoretically and empirically grounded framework. 

The O*NET database is updated to reflect major shifts in occupational trends with 

annual surveys of the workforce and supplemented with input from occupational 

experts. Combined with data from the O*NET-Standard Occupational Classification 

(SOC) taxonomy that defines the universe of occupations, O*NET is considered the 

nation’s most comprehensive resource for occupational information. Recently, O*NET 

has seen increasing use in human capital studies (see Florida et al., 2012; Scott, 2009). 
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Figure 2. O*NET Content Model 

Source: O*NET Resource Center (https://www.onetcenter.org/content.html) 

The O*NET content model consists of six components (Figure 2). Worker 

characteristics, worker requirements and experience requirements make up the worker-

oriented aspect. Occupational requirements, workforce characteristics and occupation-

specific information make up the job-oriented aspect. We focus on worker requirements 

(which look at skills) and occupational requirements (which look at work activities6) in 

this thesis. These two components are selected because skills and tasks represent the 

worker-oriented and job-oriented aspect of occupations respectively. In addition, tasks 

complement skills by providing the context from which skills derive their relevance. 

6 We used work activities and tasks interchangeably in this dissertation, even though tasks are not the 
same as work activities in the O*NET terminology. 
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Skills are defined in the O*NET content model as the developed capacities that 

enhance learning or knowledge acquisition, or those that aid the performance of 

occupational activities. Work activities, as they pertain to occupational requirements, 

are classified into three levels (generalized, intermediate and detailed), which combine 

to form a universal set of variables that describe a broad range of occupations. The 

variables contained in the skills list and work activities list are the same across all 

occupations to ensure comparability based on a standardized set of items. The 

importance of each work activity and skill item to a particular occupation is scored on a 

scale of 0 to 100, with 0 being not important at all and 100 being extremely important, 

as rated by sampled workers in the same occupational group who respond to the O*NET 

questionnaires and is presented as an average score in the O*NET database. 

An illustration of the O*NET data is provided in the context of the finance 

industry. Tables 4.1.1 and 4.1.2 compare the self-reported scores (obtained through 

occupational surveys) that gauge the importance of the 35 skills and 41 work activities 

respectively for two occupations - financial analysts and accountants. Some of the scores 

are the same or similar between the two jobs e.g. reading comprehension and active 

listening. However, the scores for other skills differ greatly. For example, the rated 

importance of coordination was 35 for financial analysts and 50 for accountants, while 

the average score for “management of personnel resources” was 22 (financial analysts) 

versus 44 (accountants). This means that financial analysts tend to use more 

coordinating abilities in their work compared to accountants, and that the latter are 

more involved in managing people. 
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Similar observations can be made for work activities, where one group rated the 

same skill/task higher (lower) than the other. For instance, there is a large difference in 

the average score for “resolving conflicts and negotiating with others” (22 versus 47). 

This could mean that compared to financial analysts, accountants deal more with people 

from both inside and outside of the organization, which calls for good relationship 

management and bargaining skills. The different scores assigned to the same set of skills 

and tasks by each occupational group illustrates that heterogeneity exists in the 

perceived importance of skills and tasks even among occupations within the same 

industry, and that skills and tasks are utilized differently based on occupational 

requirements. 

25 occupations that are representative of the finance and accounting sectors are 

selected. Occupations listed under the industry categories of Finance and Insurance, as 

well as other relevant occupational/industry categories like Professional, Scientific, and 

Technical Services, and Computer and Mathematical Occupations are considered in the 

selection process7. Among the 25 selected occupations are: (1) accountants; (2) auditors; 

(3) financial analysts; (4) risk management specialists; (5) financial examiners; (6) 

securities and commodities sales agents and (7) financial managers. These 25 

occupations and their sample job titles are listed in Table 4.2. 

7 Two occupations, namely financial quantitative analysts and investment underwriters were excluded 
because data was not available at the time the selection of relevant occupations took place. 
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Referring back to Table 4.1, a total of 35 skills and 41 tasks (making up a grand 

total of 76 variables) are associated with these 25 occupations. It would be impossible to 

conduct a survey with so many variables. Not only would it be difficult to design the 

survey with so many items, but also a very lengthy survey would deter completion and 

adversely affect the response rate. A smaller set of variables would aid in designing a 

survey of reasonable length and make it more meaningful to analyze the data and 

interpret the results. Moreover, a parsimonious set of variables will facilitate the 

comparison of skills and tasks patterns between China and Singapore finance workers 

and help in the explanation of any similarities and differences between the two groups. 

Therefore, I reduced the number of variables by first calculating the average score for 

each of the 76 skill and task variables that are captured across these 25 occupations. 

Following that, we sorted the variables by their average score, which would 

indicate the relative importance of each variable to finance and accounting work. The 

mean score for skills was 40.66, and 50.50 for tasks. Based on these mean scores, I 

assumed that variables with an average score of 50 or below are considered to be 

unimportant, such as “equipment maintenance” skill (average score = 0.96) and the task 

of “repairing and maintaining mechanical equipment” (average score = 5.33). Clearly, 

those variables with very low scores have little or no bearing to finance and accounting 

work. The threshold for tasks was raised higher to 60 because setting it at 50 would 

result in the inclusion of too many (23) variables. Variables that did not meet the 

appropriate threshold were removed from the list accordingly8. Variables that are 

8 Programming skill, which had an average score of 28.25, was added back to the final list because I 
wanted to specifically test if this skill was important in the light of the SBTC argument, which claims that 
technology skills are important in the knowledge economy. 
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similar to each other were combined into a single variable e.g. “analyzing data or 

information” and “processing information” were grouped under “processing and 

analyzing data or information.” 

After this second round of data reduction, the final set of human capital 

indicators contains 16 skills and 13 work activities variables, representing 43% and 32% 

of the original number of skills (tasks) variables respectively. The skills with the highest 

and lowest average score (as indicated in parentheses) are “critical thinking” (73.04) 

and “systems evaluation” (51.79), while that for tasks are “getting information” (88.38) 

and “thinking creatively” (60.92). The lists and descriptions of these 16 skills and 13 

tasks variables are presented separately in Tables 4.3 and 4.4 respectively. 

These two tables of skills and work activity items were then compared with the 

management literature on workplace skills (e.g. Suleman, 2012) to ensure consistency. 

To account for an increased diffusion of accounting skills into the finance industry 

(Palmer et al., 2004), we also cross-referenced the two lists with accounting-related 

skills from Lin (2008). Some of the variables that Lin used in his survey of accounting 

professionals include interpersonal, analytical & judgmental thinking, decision making, 

written and oral communication, and information system and computer techniques. The 

results of this cross-referencing exercise showed that the skills and tasks variables used 

in this thesis are consistent with those found in the literature. 
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4.6 Design of Survey and Interview 

After finalizing the list of skills and tasks variables, we develop our survey 

instrument as the main data collection tool. The survey underwent pilot testing with a 

small group of ten Singapore-based workers from the target population. This was done 

to improve the quality of the survey. The feedback collected during pilot testing was 

used to reword certain questions to improve clarity, to change the order of the 

responses, and to elaborate on key terms to enhance comprehension. These changes 

were made in the final version of the survey. The pilot testers were excluded from the 

target sample when the survey was administered. 

A copy of the survey is given in Appendix 1. A logical flow was built into the 

survey that allowed participants to skip through certain questions depending on their 

answers to earlier questions. We included two preliminary questions to determine the 

survey taker’s eligibility to ensure that the survey responses came from the desired 

target sample. The first question asked whether their current location of work is in 

Singapore, while the second question was about whether their current job is in the 

finance or accounting industry. The respondent had to answer “yes’ to both questions 

before they can take the survey9. Ineligible participants were directed to a page 

informing them that they were not part of the target population and thus were unable to 

proceed further with the survey. 

9 Some respondents who took the survey early gave feedback that the preliminary questions did not work 
correctly as they were led to a disqualification page even after answering yes to both questions. I tested 
the two questions myself and did not find any problems. Because of this issue, I disabled the function that 
restricted the survey to be taken only once from a unique internet protocol (IP) address. 
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The first section of the survey contained questions on worker characteristics, 

such as age, gender, education background, job title/position, department of work, work 

experience, etc. The second section pertained to firm characteristics, such as the type of 

firm, location of the business and company headquarters, market orientation (domestic 

versus foreign), firm profitability (return on assets and return on equity). In this thesis, 

a domestic firm is defined as a company that operates and serves only a local market, 

while an overseas firm is one that has its headquarters located outside of the host 

country (countries) where it does business in. For the China version of the survey, I 

included an additional question on whether the firm is a state-owned enterprise (SOE), 

as SOEs are an important feature of the Chinese finance industry. 

Following these questions, survey respondents were asked to select what they felt 

were the five most important skills to the performance of their department among the 16 

skills variables identified earlier. Thereafter, they had to rank those five skills according 

to their perceived relative importance. Next, informants were asked to choose the five 

least important skills (regarding departmental performance) from the remaining ones 

on the list, followed by a question that involved ranking these five skills by their degree 

of non-importance. The same question format was applied for the list of 13 work 

activities, where subjects had to select and rank the five most important and five least 

important work activities to departmental performance. Two separate lists, one for skills 

and the other for tasks, with descriptions to explain the meaning of each skill and task, 

were provided for survey participants to refer to during the survey. Similar to the 

O*NET database, this survey section on skills and tasks relies on the worker’s self-

assessment and identification of the specific components of human capital that matter 
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in the industry. The last section surveyed participants on skills upgrading and training. 

4.6.1 Survey Outreach 

Personal contacts were used to recruit the initial batch of research subjects. After 

these contacts were recruited to participate, their social and professional networks were 

used to gather additional survey responses through snowball sampling. A short 

introduction to the thesis, which explained the aims and scope of the research, was 

provided to all potential respondents so that they understood the benefits of 

participation. The introduction also clarified how the data will be used, and how the 

results and respondent information will be kept confidential. Other channels were used 

for participant outreach. Facebook and LinkedIn were used to reach out to contacts in 

my social network, and to encourage them to promote my survey in their own networks. 

Data collection in China was more challenging. With very few personal contacts 

there, I had to focus on widening my social and professional connections when I was 

there during the fall semester of 2016 for fieldwork. The contacts provided by University 

at Buffalo alumni provided a good starting point for finding potential survey 

participants. Once these connections were made, it became easier to ask for their help to 

disseminate my survey. I also used LinkedIn to join several China finance association 

groups (some with more than 10,000 members), so that I could post my request for 

survey participation to recruit more participants. Snowball sampling was especially 

helpful in generating additional research leads to increase my sample size for China. 

Knowing people who were well-connected was crucial to getting sufficient survey 
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responses. Frequent posts about my survey were also made on the widely-used Chinese 

mobile communication app, WeChat, to generate additional responses. Finally, the 

students and faculty of the Department of Geography at Beijing Normal University 

(BNU) provided further assistance in promoting my survey among their contacts. 

I assumed that the survey participants in Singapore had the minimum English 

proficiency to complete the survey, as English is the working language of the country 

and Singaporeans are highly fluent in the language. Moreover, English is also the 

medium of instruction in schools and universities in Singapore. A translated version of 

the survey in Chinese was provided for participants in China because the official 

language is Mandarin, and the lack of English proficiency may affect the ability of China 

respondents to complete the survey. The potential language barrier may also drive up 

the non-response and non-completion rate. 

I translated the survey myself because of my proficiency (both written and 

spoken) in Chinese. During the translation process, I frequently used a free Chinese 

translation service, Baidu Translate, to ensure that my translation was accurate. The 

translated survey was shown to students and faculty at the geography department at 

BNU for feedback, such as the choice of wording and expression, and other issues for 

improvement. For instance, I changed the question on salary (Question 14 in the English 

version) to ask survey participants about their pre-tax, monthly salary, because wages in 

China are calculated on a monthly basis (before taxes) rather than on an annual basis. 

Similarly, the wording of the options in the question on frequency of usage of learning 

channels (Question 31 in the English version) was amended to make the options clearer 
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to understand. Their suggestions from the fruitful discussion and feedback on my 

translated survey were incorporated into the final version. 

An electronic survey service (SurveyMonkey) was used to create, disseminate and 

collect the survey results. This survey provider is popular because of its ease of use and a 

comprehensive suite of tools to help create attractive and user-friendly surveys. I could 

also track the progress of my survey rollout and get updates on new responses received 

using the SurveyMonkey app on my smartphone. In view of China’s internet censorship 

policy, I verified that users in China could access the survey. Care was taken to ensure 

that the Chinese fonts were properly displayed in the survey. The SurveyMonkey service 

provided automatic coding of responses when the survey was completed to reduce data 

entry errors, which helped to save time during the data analysis stage. The Singapore 

survey was conducted between March and May 2016 (three months), while the China 

survey began in September 2016 and ended on Dec 2016 (four months). 

4.6.2 Semi-structured Interviews 

Interview participants were recruited at the end of the survey, where they 

indicated their interest by providing contact details for follow-up. Potential interviewees 

were contacted by email or a text message to schedule a convenient date and time to 

hold the interview. The aim of the interview was to corroborate the quantitative 

responses obtained through the surveys, and to probe deeper into the skills that are 

manifested in actual work behaviors. The qualitative interviews complemented the 

surveys by providing contextual meaning to the survey results. The interviews offered 
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qualitative information that was difficult to gather using the survey, such as detailed 

descriptions of their daily job routines, and facilitated the identification of other 

important skills and tasks that may have been omitted from the survey. 

The responses elicited during the interviews also generated insights into why 

each informant felt that certain skills and tasks were more (or less) important than 

others, and why they ranked selected skills and tasks in a particular order. Open-ended 

questions on financial innovation e.g. “how much do you know about the term financial 

innovation?”, which required some elaboration were asked during the interviews. A 

semi-structured interview format was chosen to allow for the flexibility to develop 

questions on the spot, in response to new themes that emerged over the interview. Ten 

participants were interviewed in Singapore, but no interviews were conducted in China. 

All of the survey participants from China declined to be interviewed. This could be due 

to a weak personal relationship with the researcher, or because of difficulty in 

scheduling an interview at a time and place that was convenient for the participant. 

Other researchers have faced similar difficulties in conducting participatory 

social science research in China because of the significantly different social context. 

Research experience from Zhou and Nunes (2013) indicates that cultural barriers arise 

when conducting interview research in China, making it difficult to secure access to 

informants and to gain their trust in the researcher. One of the cultural issues faced by 

Zhou and Nunes was the lack of social connections (“guanxi”) to authority figures who 

served as the gatekeepers to access potential informants, which led to highly 

unsuccessful attempts to contact participants directly, because they were neither 
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interested in the project nor in being interviewed. 

Appendix 2 provides a list of the questions that were used to guide the interview, 

while the profiles of the ten interviewees (age group, gender, job title, industry 

experience etc.) are given in Appendix 3. The majority of the interviewees have 

significant industry experience, with many of them occupying managerial positions, 

which allowed them to share some insightful comments on human capital requirements 

in the industry. The interviews in Singapore took place in May 2016, where they were 

conducted at a mutually agreed location. Most informants preferred to meet outside of 

their workplace. Many of the interviews took place in public areas such as a coffee shop 

or a restaurant in a shopping mall. 

All the interviews were recorded using a digital voice recorder. A similar voice 

recording smartphone app was used as a backup in case of technical problems10. The 

questions that guided the interviews were based on the survey results. Before starting 

the interview, participants were given assurance on the anonymity of the interview and 

the confidentiality of the recorded information, after which their willingness to 

participate was confirmed again. The online transcription service, Wreally Transcribe, 

helped to transcribe the interviews. This browser-based service has an interface where 

the audio player and text editor are integrated within the same screen. Therefore, the 

user can control the audio playback, such as slowing down the playback speed and 

repeating certain segments while typing at the same time, without having to switch 

10 This backup proved to be useful during one interview in Singapore when the digital recorder failed to 
work properly. 
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between two separate applications. 

Several difficulties were encountered during the interview and transcribing 

process. Sometimes, the interviewee could not meet at the scheduled time because of a 

conflicting appointment. This challenge was overcome by sending an email or text 

reminder in advance to remind the interviewee about the appointment, or by 

rearranging the interview for another time in the case of last-minute cancelations by the 

interviewee. Some informants arrived late, but they were willing to extend the meeting 

so that there was sufficient time for the interview. When there were two or more 

interviews on the same day, the meetings were scheduled to include time buffers in case 

of any contingencies, such as interviews exceeding the allotted time, or traffic delays 

during rush hour etc. Sometimes during the interview, the subject had problems 

understanding the question, staying on topic, or in expressing themselves clearly. 

Solutions to these problems included rephrasing the question in another way, repeating 

the question, and allowing them to have sufficient time to think about the question 

before answering. When I had difficulty understanding what the subject had said, I 

would clarify the points made by repeating them back to the informant in the form of a 

question. 

4.7 Data Clean-up and Pre-Analysis 

The electronic survey was rolled out between March and May 2016 (three 

months) for the Singapore site, while the China survey ran from September 2016 until 

Dec 2016 (four months). 127 observations were recorded from Singapore participants, 
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while 90 responses were collected from China. SurveyMonkey does not differentiate 

between complete, partially complete, or invalid submissions. A survey response is 

recorded as long as at least one question has been answered. Therefore, additional data 

clean-up was required. I removed responses that met any of the following criteria: (1) 

the subject did not work in either Singapore or China; (2) the subject’s job was not 

related to finance and accounting; (3) more than half of the questions were unanswered, 

or (4) duplicate responses from the same survey taker11. After cleaning up the data, the 

final number of usable responses stood at 55 (43% of total collected responses) and 44 

(48% of total collected responses) for Singapore and China respectively. 

According to the model of continuum of resistance, members of the sample target 

who require more reminders to complete the survey are most likely to be 

nonrespondents (Lin & Schaeffer, 1995) especially when the survey is ended earlier. Late 

survey responders may lead to nonresponse bias because they share similar attributes as 

nonrespondents, making the former group a suitable proxy for nonrespondents (Lahaut 

et al., 2003). To address this potential bias, I ran an independent samples t-test on 

several of the variables (education level, number of firms previously worked in, and 

years of experience in finance) to test whether the sample means are equal between the 

early respondents and late respondents. 

11 Same survey takers were identified by their internet protocol (IP) addresses, time when the responses 
were recorded, and the pattern of their responses. 

115 



 

 

                

         

           

             

           

           

           

    

April 29 and Oct 18 were used as the cutoff dates for the Singapore and China 

groups respectively to partition informants into early and late respondent groups. These 

dates were chosen as they created two subsamples with about the same number of 

members. The results of the t-tests, provided in Tables 4.5.1 and 4.5.2, show that there 

was no significant difference in the means of the variables between the early responders 

(Group 1) and late responders (Group 2) for both the China and Singapore samples. 

Therefore, nonresponse bias does not appear to affect the validity of the results 

presented in this chapter. 
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Chapter 5 Skills and Wages: Findings for Singapore 

5.1 Characteristics of Finance and Accounting Workers 

Tables 5.1.1 to 5.1.11 provide an overview of the characteristics of the informants, 

such as gender, age, work experience, educational qualifications, type of firm, and 

annual salary. 58% and 42% of the respondents are female and male respectively. 58% 

are below 40 years old, with only 5% of respondents over 60 years old. This supports the 

observation that the finance industry is generally made up of younger workers. 

According to a Forbes article (Higginbottom, 2014), age has become a barrier for 

older employees when they switch jobs within the finance industry. The older and more 

experienced finance workers may be disadvantaged because of stronger competition 

from a younger and more technologically-competent group, who are more willing to 

accept a lower pay. The perception by firms that older workers are less easily trainable 

with their more narrow skills set, yet command higher wages, has led to further 

employment insecurity. During a recession, it is more likely that the older finance 

workers will be retrenched. Therefore, experience and seniority may actually work 

against this group of workers because of hiring trends that favor the recruitment of 

younger and cheaper workers who are viewed as quick learners. 

Most of the subjects have at least a college-level education. 67% of them hold a 

bachelor’s degree, and another 18% have a graduate degree. The high proportion of 

respondents with a baccalaureate degree or higher may reflect the government’s push 

for tertiary education among the population. The following official government statistics 

(Statistics Singapore, 2018) illustrate the rapid growth of a highly-educated populace. 
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Between 1990 and 2017, the proportion of Singapore residents with a university degree 

increased dramatically from 5% to 31%. This trend is fairly similar to that in the United 

States (Poon & Yin, 2014). The percentage of young Singapore residents who possess 

university qualifications is even higher than the overall. More than half of the 

informants in each of the following age groups have at least a bachelor’s degree - 25 to 

29 years (54%), 30 to 34 years (57%) and 35 - 39 years (53%). 

The fact that most of the respondents have university qualifications could also 

signal the industry’s shift towards higher educational requirements for new workers 

entering the industry, where minimum educational qualifications are set at a bachelor’s 

level. This observation of a highly-educated finance workforce is consistent with the 

theory of human capital by economists such as Gary Becker (1962), who argue that an 

individual’s human capital level is largely determined by the level of schooling attained. 

Following this line of argument, a person can enhance his or her human capital, and 

signal their enriched skills set to potential employers by pursuing a bachelor’s or an 

advanced degree. The importance of having the educational qualifications and 

professional credentials that are desired by employers in terms of career advancement 

was highlighted by this interviewee: 

“Most of my colleagues have at least a bachelor's degree. A lot of them, you 
may find at least 30-40% with a master’s degree. Normally, they have an 
MBA degree or certain professional certification like a CFA. Especially in 
Hong Kong and Singapore, if you want to work for a global bank, you 
really need that. Depending on what kind of professional certificate, like a 
CFA or CPA, it is a must if you want to take on a certain level of position. If 
you want to be an accountant, or if you want to be a fund manager, then 
they expect you to have this kind of educational background and 
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certificate, but if you are just a middle-level or entry-level staff, then 
probably you are OK.” (Interview #5) 

Among those with at least a bachelor’s degree or higher, a majority of their 

majors were in fields that are cognate to their line of work. About 80% of the 

undergraduate majors were in finance, business, accounting, math and economics, 

while the remaining 20% came from engineering, humanities, and information 

technology backgrounds. Graduate majors were concentrated in finance, business 

(MBA), and accounting disciplines. From the respondents’ educational backgrounds, it 

can be said that the finance and accounting industry tends to mainly recruit workers 

based on their major of study. Even though the industry’s preference is for workers to 

have educational backgrounds that are related to finance, employers are still willing to 

accept those from other non-finance related majors. These exceptions suggest that the 

underlying motivation for hiring workers with at least a bachelor’s degree may be the 

general cognitive skills that are associated with a higher education level, rather than 

being based strictly on specific areas of study. 

“I received my bachelor’s, majoring in finance. I think that opened up the 

door for the interviews for my first banking job. From 1997 until about 
2012, I was in the corporate banking sector in Citibank, then I moved 
around a few banks before ending up as the Regional Head for Cash 
Management, Corporates and Trade Finance under Deutsche Bank for the 

Middle East and North Africa markets. So, I think what helped me was 
getting the certificate and that diploma that opened the doors.” 
(Interview #7) 
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“What you studied for your bachelor’s degree is more like a stepping stone 
for you to secure an interview. For my teammates, most of them are 
graduates in finance, mathematics, business stream, so it's in a related 
field to what they are doing. I believe this comes from the company’s 

perspective in terms of hiring those graduates with finance or business. 
Somehow, the company believes they will be able to apply the knowledge 
after they are hired.” (Interview #6) 

Another reason for the homogeneous education background may be because 

firms can afford to be selective. They can pick the best candidates from the constant 

supply of finance and accounting undergraduates who enter the industry for the high 

prestige and high pay. Individuals who do not have the relevant educational background 

face high barriers to entry. However, as mentioned earlier, some of them may still be 

able to join the industry using other means. One such means is internships. Becoming 

an intern helps undergraduate students to gain relevant work experience, develop 

professional network contacts and to give them the opportunity to impress their 

supervisor in the hopes of securing future employment. 

Another way is by gaining the professional licensing qualifications that 

demonstrate proficiency in the skills that are demanded by the industry. Two important 

industry credentials are the Chartered Financial Analyst (CFA) and Certified Public 

Accountant (CPA). These globally recognized qualifications are programs with different 

levels of exams that test the candidate’s knowledge and competency in finance or 

accounting. By earning these credentials, individuals can show that they have the 

highest standard of ethics and professional competency and use these qualifications as 

symbols of quality assurance. The exclusive nature of these credentials also 

demonstrates the high level of achievement attained as a finance and accounting 

121 



 

 

           

       

           

                

     

 

         

            

         

         

          

       

 

          

          

        

            

     

 

            

           

      

            

        

           

              

               

                                                                 
           

  

professional. For instance, it is estimated that there are only about 155,000 CFA 

charterholders worldwide12. Besides using these qualifications to negotiate entry into the 

industry, workers can use them to enhance their career prospects, as employers may 

show a stronger preference for a candidate with a CFA or CPA license over another who 

does not have these credentials. 

“I think there are sufficient candidates with the relevant backgrounds that 
they need not look beyond such criteria. I think it would be difficult for 
someone to join finance with a non-relevant degree unless they have 
embarked on their own self-study programs (e.g. CFA or CPA). Even then, 

it would be difficult to pick up the knowledge without considerable time 
being invested, which would be at least two months.” (Interview #2) 

“Someone who's coming from a totally different background other than 
accounting, finance or tax can be recruited, but provided he or she is an 
intern first. After becoming an intern, the management might see the 

potential in him or her, and then take her or him in, even though he or she 

doesn't have the relevant qualifications.” (Interview #9) 

Some of the respondents who were interviewed felt that there is insufficient 

diversity in terms of the educational backgrounds in the industry, because of the 

industry’s practice of recruiting mostly workers with “compatible” (relevant) degrees. 

While this hiring practice may help to simplify the hiring process, this may become 

problematic in the future, because the “filtering” of job candidates by educational 

background engenders homogeneity in the skills set of employees. This may prevent 

finance firms from recruiting from a larger labor pool that includes workers whose area 

of study lies outside of majors that are deemed “relevant”. This use of academic major as 

12 Statistic obtained from the CFA Institute, which manages CFA membership worldwide 
(https://www.cfainstitute.org/membership/join). 
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a “filter” in the recruitment process may hinder finance and accounting firms from 

effectively developing the organization’s human capital base, where it can broaden the 

skills set of the firm by hiring workers from non-finance or finance compatible 

backgrounds. 

“Personally, I think the finance industry is a little behind when it comes to 

accepting non-finance graduates, or non-streamlined graduates. And I 
think until today itself, when I was doing mentoring for newcomers, most 
of them come with the relevant backgrounds, finance and HR. We are not 
like the IT industry, where they come with diverse backgrounds, and they 
try to adapt to different diverse backgrounds. So the finance industry has 
been lagging behind in that sense.” (Interview #1) 

“Most of the colleagues I have asked, their degree is in business, it could be 

in different fields of business, like maybe finance or economics. I have 
encountered a few with engineering background. So far, I have yet to meet 
anyone with a totally different major, it has to be in a related field.” 

(Interview #10) 

The length of total work experience varies, with 75% of respondents having more 

than seven years of experience. 69% of respondents have at least eight years of work 

experience in finance or accounting, while 55% of them have more than ten years of 

industry experience. The difference between total and finance-related experience 

indicates that some of them were engaged in non-finance/accounting work prior to 

entering the industry. When we break down industry experience by age group, among 

those aged above 30 years, 84% have at least eight years of finance or accounting related 

work experience, and 91% have eight years or more of total work experience. About 42% 
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of the respondents13 have worked in three or more other companies in the same industry 

(excluding their current firm), which suggests that the finance sector has a relatively 

high turnover, where employees move to a different company (possibly for higher pay 

and a better position) every few years. 

The responses to the question on overseas work experience in other cities reveal 

some interesting findings (Table 5.1.10). Excluding the current city of work, a 

considerable proportion (53%) had worked at one other city14, with another 15% 

indicating they had worked in two other cities before. This observation could be due to 

the industry practice of sending employees to other overseas branches or subsidiaries 

for training, or to gain exposure to overseas operations. Some corporate functions, such 

as treasury, may be centralized at the regional or headquarter level, making it necessary 

for workers in Singapore who report indirectly to these higher-level managers to work 

overseas and to gain more experience. The informants work in a diverse spectrum of 

firms, ranging from various types of banks (commercial, retail, investment) to asset and 

investment management. Such diversity illustrates that each type of firm specializes in 

offering their services to a specific and targeted clientele. 

From Table 5.1.11, a comparison of the median monthly wages from the latest 

round of occupational wage survey (Singapore Ministry of Manpower, 2017) shows that 

finance occupations generally enjoy higher wages than those in other sectors. As an 

example, a manager in a finance firm earns a median salary of S$8,700 (US$6,517) 

13 Only 50 respondents answered this non-mandatory question. 
14 It may be possible that informants have worked in one other city because they are foreign-born, but we 
are unable to ascertain this because the survey did not ask about their country of origin. 
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compared to the median wage of S$7,118 (US$5,332) for a manager in real estate 

services. The survey results in Table 5.1.12 corroborate this observation - informants’ 

overall salaries are high, with some of them disclosing that they earned more than 

S$250,000 (US$183,900) annually. More than 50% of the subjects’ salaries were above 

S$100,000 (US$73,600). 

The survey also asked respondents to benchmark their current salary against 

their peers in Singapore with a similar position and experience. According to Table 

5.1.13, about a third of the subjects felt that their salary was lower than their peers. 75% 

of the respondents either felt that their salary was somewhat higher or somewhat lower. 

We split the survey takers into high-wage and low-wage groups using S$150,000 

(US$112,372) as the threshold. This threshold was chosen because the average annual 

salary in Singapore’s finance industry is about $110,000, according to salary survey 

figures released by professional recruitment services firm Morgan McKinley15. 

A chi-square analysis was run for these two groups based on their perception of 

salary comparison. The results (Table 5.1.14) show a statistically significant difference 

(Pearson chi-square = 7.09, p-value = 0.0080) between salary levels and workers’ 

benchmark of their relative salary; high-salary earners were more likely to rate their 

salary as being higher than their peers. The converse was true for respondents in the 

low-salary group. 

15 The salary survey can be accessed at https://www.morganmckinley.com.sg/article/banking-financial-
services-salary-survey-guide-contract-rates [retrieved Oct 1, 2017] 
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5.2 Ranking of Skills (Singapore) 

Each subject was asked to select the five most important skills to the performance 

of the department. Table 5.2.1 shows the breakdown of their choices. One respondent 

identified networking as an important skill that was not included in the original list of 

given skills. Judgment and decision making was chosen by the most number of 

respondents (73%), followed by critical thinking (62%). Time management (53%), 

complex problem solving (51%), and coordination (51%) were the other three most 

frequently chosen skills. Judgment and decision making, complex problem solving and 

critical thinking are related skills that complement one another. Critical thinking is 

required to undertake problem solving to come up with alternative solutions to complex 

problems. Among competing solutions, one needs to exercise judgment to select the best 

option. As expressed in this interview excerpt below, even the seemingly simple task of 

deciding the appropriate interest rate to charge a client is a complicated process: 

“There are many complex decisions that require not only experience but 
also getting different sources of information and integrating them. For 
example, in loan creation, I have to charge the client an interest rate. It's 
the RM (relationship manager) who decides the margin. Similarly, for FX 
(foreign exchange), you determine how much you want to charge the client 
for the transaction and how much margin you want to make. You compare 
with customers of a similar background and check our internally approved 
rate. It has to be within the approval rate plus a certain premium, so you 
don’t lose money.” (Interview #10) 
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Coordination may be involved if the solution is a comprehensive one, as 

colleagues from different departments or people from other organizations may be 

involved. Time management skills reflect the fast-moving nature of finance and the need 

for workers to handle multiple responsibilities. Finance and accounting workers are 

expected to be able to perform their work quickly and efficiently so that the operations 

of the company can flow smoothly. The fast-paced and dynamic work environment 

means that they have to be able to prioritize and organize multiple ongoing projects and 

pieces of work in order to be efficient. The theme of time being a precious resource that 

needs to be managed well is brought out in the following quotes: 

“Time is money, you know, I started at a time where there was no internet, 

no email, the handphone was just coming out, to now whereby even when 
you're on an airplane, you have access to email. Before this invention of 
internet on the airplane, I can tell you I'm on the plane, so I can't answer 
your email. Before the invention of Blackberry or the internet, I can say 
I'm outside the office, I cannot answer now until I return to the office, or 
I'm on holiday. But now the pace is just getting faster and faster, and the 

information that you can get is a lot faster, so they expect a response very 
fast. There are a lot of things that go on at the same time, and that's why 
you need to understand time management.” (Interview #7) 

“In securities and settlement, we have a lot of time deadlines to meet every 
day, so if we are not capable in managing our time, not meeting the 

deadlines for example, that will be very disastrous for the roles that I'm 
undertaking, it will just screw up the markets that you are serving, create a 
bad impression for the company, and the clients will be unhappy.” 

(Interview #6) 
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The high industry turnover translates into a competitive job market that creates 

additional pressure for finance workers to achieve high performance expectations. These 

expectations can include being fast learners and taking on additional responsibilities 

outside of their job scope. For managers, they not only have to manage their own time 

well, but also help those who report to them to plan their time so that they can complete 

their deliverables on time. More than 40% of respondents chose active learning. As 

suggested in the following interview excerpt, this skill entails keeping oneself up-to-date 

with new knowledge and information, which is related to another cognitive-based skill 

of interpreting information in solving problems. 

“The tax act and tax law are always evolving and changing, so you need to 

update yourself to have the most relevant knowledge…even though it is 
just a set of rules, but having the updated knowledge helps you to do it 
efficiently, to do it fast and correctly.” (Interview #9) 

A significant percentage of them chose communication-related skills. 40% ranked 

active listening among the top five skills, while 36% felt that speaking was important. 

While the survey did not distinguish between face-to-face or technology-mediated 

interaction (email, conference calls, etc.), the fact that a significant number of 

respondents indicated that these skills are important implies that a considerable 

amount of work activities involve interaction with others. About a third chose 

monitoring, which was reasonable since more than half of the informants hold 

managerial positions that entail the supervision and direction of subordinates. 
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Besides choosing the five most important skills, subjects were asked to select the 

five least important skills that affect department performance. The results are shown in 

Table 5.2.2. Programming appeared as the most frequently selected skill, with 85% of 

respondents choosing it. The other two most unimportant skills that were chosen are 

systems evaluation and systems analysis. All three skills are related to information 

technology (IT). Within a finance or accounting firm, the IT function typically exists as a 

separate department that supports other departments in the firm. The organization 

“silos” that compartmentalize work functions means that finance workers can rely on 

the IT team to assist with projects or troubleshoot systems, which require highly IT-

oriented skills like programming. Consequently, finance workers are not required to 

have these IT skills themselves. The highly specialized and disaggregated nature of work 

activities within the industry can be inferred from the following comments about the 

separation of IT and investment banking functions: 

“There's another team in [Bank X] that does the programming. That team 
is not located in Singapore but elsewhere in India. We do have a separate 
system for risk management, SAP, that is built by the team in India and 
UK. Systems analysis. We have a dedicated IT team for systems analysis 
and evaluation. I guess a lot of traders and bankers have zero IT 
knowledge. They just go out there and network and think about how to 
make money.” (Interview #4) 

“I don't need programming, that's the least important. Mathematics, I do 

need some, because I need to run Excel, but not that much for my 
level…Unless you are working in IT application development, you don't 
really need programming…because I am just the user, why should I need 
to change the program? Someone from IT should make sure that the 

application works well. If there are any bugs, they fix them. If there is any 
enhancement, they will fix it.” (Interview #5) 
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The two comments above suggest that the spatialization of finance work is 

determined partly by the ability to codify knowledge. Work that relies on codified 

knowledge is geographically mobile, meaning that it can be outsourced to a different 

location depending on the firm’s requirements, such as the availability of cheap but 

highly skilled labor (as is the case with India drawing foreign companies to tap into the 

vast, local pool of technology workers). Generally speaking, IT knowledge is technical in 

nature, thus IT service workers do not have to be physically present in the same place 

where the system is located. This separation of the digital worker from the place where 

the work is “performed” allows them to diagnose systems, troubleshoot problems, 

deliver system updates, and perform other IT-related activities from a geographically 

distant location. The interview comments also reinforce the importance of cognitive 

skills, which are less routinized and rely less on codified knowledge. Similar to the 

spatial ‘stickiness’ of tacit knowledge (Morgan, 2004), cognitive skills also assume a 

tacit feature that makes them relatively immobile, which may explain why financial 

workers tend to congregate in dense urban agglomerations i.e. IFCs. 

Another related theme that can be gleaned from the interviews pertains to 

automation. The proprietary software systems used by finance firms are customized for 

each company. These systems have been designed such that they can execute a series of 

complicated functions in the background without the need for much intervention from 

the user. Given the strong emphasis on precision and efficiency in finance, where even 

an additional zero can make a huge difference in transactions, finance work has become 

more automated to reduce human errors and aid worker productivity. Because financial 

processes have been automated, human workers perform other functions, such as 
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inputting data (“number crunchers”), verifying that the automated processes are 

running properly, and interpreting system output. These functions rely on the worker to 

follow a series of highly scripted steps to ensure correct performance, with little room 

for deviation. Consequently, routinization is still a prominent aspect of finance and 

accounting work because of automation. 

This “automation factor” may explain why 56% of respondents rated 

mathematics as an unimportant skill. This result seems counterintuitive as both finance 

and accounting are disciplines that are grounded in mathematics. University 

curriculums for these two majors usually demand students to have strong numeracy 

skills in order to handle courses that require high mathematical proficiency, such as a 

financial options or financial accounting class. That respondents indicated that 

mathematical skills are unimportant in their work implies a mismatch between the skills 

imparted in an educational setting and the actual requirements in the workplace. One 

interview participant who works at a large U.S. bank felt that being well-versed in 

mathematics is not really essential, while another two argued that many processes have 

been automated and computerized, so manual calculations are not necessary. 

“I believe basic mathematics calculation would suffice. Unless it’s a 
manual booking of trades, usually the calculations are performed by the 

system automatically. I think the accounting module might have helped a 
little during profit and loss calculation. Otherwise, I think the modules I 
took in school have minimal impact on my current job. Overall, I think my 
degree has not exactly helped in my current and previous role.” (Interview 
#3) 
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“In university, we do learn a lot of formulas and how to apply mathematics 
and concepts, but, in my current position, there is not so much of that. 

Everything has been automated, in terms of formulation, you can use 
Excel, or you can just use the in-house software, or any other program that 
aids you in doing the calculations, not so much on human manual work in 
calculating those simple or complex situations.” (Interview #6) 

“It's a credit database, credit data system, all you have to do is input the 

financial figures, and then it will just calculate, let's say, the ROI (return 
on investment), all kinds of turnover rates. Instead of you manually 
counting it, everything will just come out. You just take the figure and then 
you can start to analyze it.” (Interview #10) 

This trend in the automation of financial and accounting work illustrates how the 

prevalent use of computers and packaged software solutions in financial firms has 

largely removed the need for finance workers to perform mathematically-based or 

calculation-intensive activities. The mechanization of work processes by systems with 

powerful computing capabilities has allowed manual and tedious functions to be 

delegated to machines. The low level of importance attached to mathematical skills also 

leads us to question whether cognitive skills, in the context of finance, actually refer to 

other skills that are of a higher-level order than math-based abilities. 

Returning to the topic of codified versus tacit knowledge, many interviewees felt 

that experience (representing tacit knowledge) was more important than academic 

(codified) knowledge. This finding is puzzling in light of the earlier finding that the 

finance industry’s recruitment practices tend to favor candidates with relevant degrees 

in business, finance or accounting, which seemed to imply that finance firms prefer 

workers with the requisite background knowledge or perceived skills that are desired by 
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the firms. It may well be that having the “right” paper qualifications only goes so far in 

helping potential candidates to negotiate entry into the industry. Having the appropriate 

education credentials enables individuals to present themselves as being the right “fit” 

for the industry and increases their chances of getting hired. However, actual job 

performance would depend mostly on experience and training. 

“My banking knowledge is mostly from the banking experience and also 

the training programs that the banking institution provided for me. 

Because we don't learn about trade finance in universities, we don't learn 
about cash management focus. We learn a little bit of FX (foreign 
exchange), but not a whole lot. So I would say maybe 80% of the skills I 
acquired for me to be a banking professional, was from the banking 
industry itself.” (Interview #7) 

“You pick up everything on the go. Most of the things that you're doing 
now is based on your experience in the job. I mean, as a fresh grad, you 
wouldn't be able to do your tasks independently, so you have to pick up 
along the way, accumulate experience, and then move on from there.” 

(Interview #8) 

More than half of the respondents picked social perceptiveness as one of their top 

five unimportant skills. In the O*NET database, social perceptiveness is described as 

“being aware of others’ reaction and understanding why they react as they do”. From 

this definition, social perceptiveness can be considered as a nonverbal communication 

skill. The nonverbal aspect of communication, or the ability to read body language and 

other subtle signs like tone of voice and facial expressions, is important in deciphering 

the message being conveyed. Social perceptiveness is a feature of political skill, as it 

allows one to recognize and understand the behavior of others (Ferris et al., 2005). An 

individual who is astute in observing others and has an accurate reading of social 
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situations can use it to skillfully navigate tricky political situations in the firm (Ferris et 

al., 2007). 

Socially perceptive individuals are better at interpersonal interactions, as they are 

able to exercise influence and elicit cooperation from others at the appropriate moment. 

This is especially helpful in improving performance where teamwork is required (Ferris 

et al., 2001). Ferris et al. (2007) also argue that political skill is a multidimensional 

construct that encompasses interpersonal influence, networking skills and positive 

projections of one’s image. The aforementioned explanation of social perceptiveness 

suggests that it is a tacit skill that belongs to the broader category of interpersonal skills. 

Since tacit skills are embodied in human agents and utilized through direct physical 

interaction in social situations, they are not easily substituted by technology. 

The finding that social perceptiveness is considered unimportant is interesting 

when it is contrasted with our earlier finding on active listening and speaking skills, 

which were deemed to be important by a significant proportion of finance workers. 

Given that we had documented an increased trend of automation in finance work, we 

would expect tacit skills that cannot be easily replaced by computerized systems to be 

more important, particularly in finance and accounting where work is organized around 

teams. One possible reason could be that finance workers tend to focus more on the 

technical aspect of communication i.e. the direct content, rather than on the affective 

component that also factors in the communicative process. This reason is consistent 

with the increased use of technologically-mediated mediums of communication, such as 

instant messaging and email, where nonverbal and social cues are less important 
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compared to the actual message content. That the single skill variable of social 

perceptiveness was rated as unimportant by informants does not necessarily preclude 

the salience of interpersonal skills in the finance sector. 

To further determine which skills are the most important to department 

performance, weights were assigned to each rank to derive a weighted total for each 

skill. The weighting system was such that a 5 was given to the most important skill, 4 for 

the second most important skill, 3 for the third most important, and so on. From Table 

5.2.3, judgment and decision making, critical thinking, and time management retained 

their top three spots as the most important skills by weighted total. Time management 

was followed closely by coordination, and active learning and problem solving tied at 

fifth place. The results by weighted totals are very similar to those from Table 5.2.1, 

where informants regard effective time control and cognitive skills e.g. critical thinking 

and complex problem solving, to be highly important. 

The same weighting method was used to calculate the weighted total for the least 

important skills. From Table 5.2.4, the order of the five least important skills with the 

highest weighted ranks mirrors that of the unranked selection of least important skills 

(Table 5.2.2). Subjects were consistent in selecting the same set of skills that they felt 

were the least important to departmental performance. Once again, the ranked results 

suggest that programming and systems-related skills, as well as mathematics, do not 

factor much into the skills requirements of the industry. 
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5.2.1 Discussion of Skills Findings (Singapore) 

Based on the survey results, the cognitive skills that are perceived to be important 

in finance are higher-order, abstract skills like critical thinking, active learning and 

complex problem solving, rather than those that can be learned in school e.g. 

mathematics. These higher-level cognitive abilities are useful in the gathering and 

processing of information from different sources, in which various pieces of information 

are integrated to form a coherent judgment during decision making. Managerial skills 

such as time management, judgment and decision making and coordination are also 

considered important to deal with the fast-moving nature of financial work, where 

contracts and transactions need to be executed swiftly and accurately. 

The organization of work by function and geography, as seen in the outsourcing 

of IT work to overseas teams under a geographical dispersed mode of production, makes 

the effective structuring of work processes a critical feature of contemporary financial 

work. At the same time, such increased specialization also renders certain skills 

unimportant, like the programming and systems evaluation/analysis skills that are 

required only by a select group of workers e.g. software developers and information 

security analysts, who may be contractors employed by other firms as part of 

outsourcing arrangements. Most finance workers do not need to be skillful in 

programming not only because there is a dedicated IT team that handles this function, 

but also because many financial activities have become automated, or “routinized” with 

the help of computerized systems. 
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5.3 Ranking of Tasks (Singapore) 

Besides selecting and ranking skills, respondents were asked to go through the 

same exercise for generalized tasks. From Table 5.3.1, the top five most important work 

activities that were chosen the most often are: (1) communicating with supervisors, 

peers or subordinates (70%), (2) making decisions and solving problems (69%), (3) 

communicating with persons outside organization (57%), (4) establishing and 

maintaining interpersonal relationships (50%), and (5) organizing, planning and 

prioritizing work (50%). Two other tasks that were not in the prescribed list were 

identified, namely (1) increasing revenue and (2) influencing, consulting and advising. 

The ranked order of the top five most important tasks by weighted totals, as presented 

in Table 5.3.3, is almost identical to the ranking order by frequency of respondents’ 

choices, as presented in Table 5.3.1. 

Three of the top five most important tasks (1. communicating with peers, 

supervisors and subordinates, 2. establishing and maintaining interpersonal 

relationships and 3. communicating with persons outside organization) are related to 

interpersonal communication. This stands in contrast to our earlier result on skills, 

where 53% of respondents chose another interpersonal skill (social perceptiveness) 

among their top five least important skills. As explained earlier, this may be due to 

finance workers focusing more on the content of the communication through verbal 

means, such as speaking and active listening, rather than on the nonverbal aspects of 

communication. Building and cultivating relationships with other people does not 

necessarily mean that it has to be done face-to-face, even though face-to-face 

interactions are widely accepted to be important in establishing strong, durable 
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economic relationships that are based on trust (Bathelt & Turi, 2011). New information 

and communication technologies have created other avenues to nurture relationships, 

such as through phone calls, emails, workplace instant messaging systems, and even 

video conferencing, where face-to-face conversations occur in virtual space. 

Some of these new and often virtual forms of communication tools become 

especially important when we consider how financial activities have become more 

geographically dispersed (making face-to-face meetings difficult), because such digital 

modes of communication can bridge connections among workers over vast distances. 

Social perceptiveness is invoked during face-to-face interactions, because it involves the 

picking up of nonverbal cues by being aware of the social context and by being sensitive 

to the behavior of others (Ferris et al., 2001). Individuals who are socially perceptive can 

discern subtle communication signals, such as perceiving emotions through eye contact, 

or by observing the other person’s body language. Therefore, the focus on the technical 

side of communication, coupled with the emergence of alternative communication 

mediums that supplant or reduce the need for face-to-face interaction, may result in 

workers rating social perceptiveness as an unimportant skill. 

The use of digital communication tools may also affect the quality of in-person 

interactions. As suggested by Colbert et al. (2016), the increased use of technology may 

be related to reduced empathy for others, in which interpersonal relationships become 

distant. The reduced opportunities for face-to-face conversation make it difficult for 

individuals to develop awareness of different social situations and the ability to respond 

to them in an appropriate manner by expressing sensitivity towards the feelings and 
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behavior of others. Therefore, the declining level of social perceptiveness may be 

similarly attributed to the prevalence of technology in the workplace. 

“Our team in Singapore has to coordinate closely with the team in the 

Philippines, they are the people who are helping us with our day-to-day 
tasks as an offshore office, like providing us with the financial numbers. 

Two other teams, one in Singapore and the other in the Philippines 
provide further support in terms of the reporting, so we have to work 
closely with them as well. We communicate mostly by emails and 
sometimes by using the company’s internal messaging system.” 
(Interview #9) 

It was not surprising that internal communication was ranked as an important 

activity because finance and accounting work involves frequent teamwork. Working in a 

team environment requires close communication among members to exchange 

information and share ideas. There is also a need for frequent reporting to supervisors 

and for intra-organization communication with other departments. Making decisions 

and solving problems were regarded as important activities. This is consistent with 

complex problem solving and judgment and decision being frequently chosen as the five 

most important skills. It would appear that financial and accounting activities require 

strong cognitive competencies, so as to develop solutions and evaluate them 

systematically to select the best option. 

For many of the respondents working in banks, especially those who deal directly 

with clients, this aspect of work features prominently in their daily routine. Commercial 

banking managers have to work closely with prospective and existing clients to deliver 

customized solutions to their banking needs. As the client’s operations change over 
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time, a different set of financial products and services may be offered to meet those 

evolving needs. Macroeconomic conditions can also affect the financial firm’s 

operations. Changes to the central bank’s interest rate policy, tax code revisions, and 

other government-initiated policy changes may need to be factored into the problem 

solving process, so that the appropriate decision can be made. 

Frequent communication with external parties occurs as finance and accounting 

are advanced producer services that support other sectors of the economy. They provide 

their services to a wide range of customers across diverse industries. As a tightly 

regulated industry, financial firms are required to report regularly to the supervisory 

authorities, so that they follow existing laws. Compliance was frequently mentioned by a 

number of interviewees, who cited the tight regulatory environment that they have to 

navigate as part of their job responsibilities. Besides clients and financial regulators, 

other external stakeholders include vendors who have contractual relationships with the 

financial firms, such as software and hardware companies. 

The frequent interaction with various parties both within and outside the firm 

means that forging and maintaining effective working relationships is viewed 

importantly. This social aspect of work is not surprising if we look at the firm as 

essentially a nexus of social relations, as discussed earlier in Chapter 2. Under this 

sociological treatment of the firm, economic production and transactions are governed 

by the interaction between social actors within different network configurations that 

span multiple boundaries (Yeung, 2005). Relationships have to be cultivated to secure 

new customers. Furthermore, good working relationships with supervisors, peers, and 
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other colleagues are also important to both personal and departmental performance. 

Furthermore, social connections with peers from other firms in the industry form a 

helpful “business intelligence’ channel to avail firms and workers of new business and 

job opportunities. 

Organizing, planning and prioritizing work corresponds to the time management 

skill, which was ranked among the top-five most important skills. This task may be 

important across all jobs regardless of industry. However, in the fast-paced world of 

finance where heavy workloads are the norm, the ability to work efficiently and 

productively through proper planning and organizing of one’s work is especially crucial 

to performance in terms of completing time-sensitive projects and assignments. The 

need to organize and plan activities to maximize one’s usage of time, especially when 

companies are trimming their workforce, is stressed by one of the informants: 

“Our company downsized, so the volume is there, but the staff is fewer, so 
everyone is trying to get everything out with lower staff strength. It's very 
important to organize, plan and also prioritize what needs to be done first, 
because our deadline is very tight, and everything is urgent. So sometimes 
our junior staff will come to me and say, which should I do first, do I do 

this first or that first.” (Interview #8) 

Similar to the results on skills, we observed a theme on information processing 

from the results on tasks. 39% of respondents regarded evaluating information to 

determine compliance with standards as an important activity. This corroborates with 

the earlier explanation on communicating with the financial regulators to report on 

compliance matters. Financial firms have to report on issues such as maintaining 
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minimum reserve capital ratios, efforts in preventing money laundering activities, and 

implementing good risk management policies in their compliance reports, which are 

mandatory under the supervisory and regulatory framework to promote greater stability 

in the financial system. 

About a third of respondents felt that information-related activities were 

instrumental to their work. Tasks like recording and documenting information, and 

processing and analyzing data or information show that financial and accounting work 

is information-intensive. These information-related tasks are largely routine and involve 

close adherence to a set of well-developed guidelines and instructions. Even though 

many information-related tasks are now automated, some of these activities are still 

undertaken by workers, such as monitoring and verifying that transactions are recorded 

and executed properly by the system. 

The proportion of respondents who chose each task in their top five list of least 

important tasks and the ranked total of these tasks, as weighted by their degree of non-

importance, are found in Tables 5.3.2 and 5.3.4 respectively. Both tables are highly 

similar to each other, with only slight differences in the order of the tasks. Taken 

together, Tables 5.3.2 and 5.3.4 show that the two tasks of computer interaction and 

identifying objects, actions, and events are not regarded as work activities that enhance 

departmental performance. Despite computers being a common feature in the 

workplace, a large majority of informants (78%) ranked interacting with computers as 

one of their five least important tasks. This result is consistent with the result that 

showed that communication-focused tasks (both internal and external) were ranked 
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highly in importance. We can surmise that finance workers perceive communicative 

activities to factor more greatly in job performance over working with computers. Given 

that most finance workers rely heavily on computers to perform their work, particularly 

those in office-based settings, where they interact constantly with computers to execute 

daily tasks, makes this result an interesting observation. 

The definition of “interacting with computers” in the survey could have led to this 

result. Based on the O*NET definition, this work activity was described as “using 

computers and computer systems (including hardware and software) to program, write 

software, set up functions, enter data, or process information.” A plausible explanation 

could be that respondents may view this task as unimportant based on their 

interpretation of this description, since a large proportion (85%) had indicated that 

programming skills were not important. Another possible explanation could be that 

being able to use computers is a common expectation of workers nowadays, who view it 

as a standard tool to aid their work, especially in areas that demand intensive analytical 

power, involve complex routine processes, or in the handling of large volumes of data. 

Therefore, interacting with computers is perceived by workers to be the norm and would 

not be expected to enhance job or departmental performance. 

72% of respondents chose identifying objects, actions, and events16. One such 

activity in the finance industry could be identifying changes in the credit-worthiness of 

clients. However, many of these processes that involve identifying information by 

16 To illustrate the meaning of this work activity, occupations that ranked high in this area are forensic 
science technicians, police officers, archaeologists, pilots and air traffic controllers. 
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classifying and comparing data are highly computerized and have been programmed to 

run automatically. As such, there is little need for workers to perform this task 

themselves. Despite computerized systems and software taking over the role of data 

analysis, workers still need to employ cognitive skills, such as critical thinking and 

complex problem solving, to interpret the output generated by those systems. Put in 

another way, they have to “make sense” of the numbers to be able to use the computer-

generated output in decision-making. This “automation of data analysis” explanation 

also fits in with the survey result where only 35% of respondents felt that the manual 

processing and analyzing of data or information was an important task. The different 

roles played by computers and human workers in the use of data to generate 

information are presented in this interview excerpt below: 

“You just need a general overview of how banking and finance work, 

because in a bank, yes, you do analysis, but a lot of times the computer can 
help you to analyze. You input the data, and it will come up with the 
figures. As long as you know what those figures represent, then you are 
able to write a report already.” (Interview #10) 

Referring back to Table 5.3.2, interpreting the meaning of information for others 

was chosen by more than half of the respondents (57%). This choice may mean that 

employees are expected to be able to work independently on their own after completing 

training. When in doubt, they can refer to codified sources of information such as online 

knowledge databases, instruction manuals, or standard operating procedures instead of 

asking their co-workers for help. Half of the informants regarded thinking creatively as 

being of low importance, which is consistent with our earlier result where only 26% 

rated creative thinking among their top-five important tasks. Documenting and 
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recording information was chosen by 44% of individuals as a low-importance task. This 

contrasts with 37% of informants (Table 5.3.1) who found it to be important. This 

difference may be accounted for by the nature of their work. A compliance officer or an 

auditor would rate this task as very important because it forms a significant part of their 

work activities, whereas a bank relationship manager may not view it to be that 

important. 

5.3.1 Little Room for Creativity? 

Thinking creatively was chosen as one of the top five most important tasks by 

only 26% of the respondents (Table 5.3.1), while 50% of informants chose it among one 

of their five least important work activities (Table 5.3.2). While the finance industry is 

associated with innovation and creativity, these characteristics may be confined only to 

certain job functions or departments. In a bank, jobs in the middle and back office are 

structured around a set of routine procedures that are highly standardized. For these 

type of jobs, there is little room to apply creative processes to generate new ideas, or to 

find new solutions to troubleshoot problems, as those solutions would have already been 

codified in standard operating procedures or coded into computer software that can 

execute preprogrammed instructions. 

The organization and structure of work processes may account for the low 

creative content that we observed in our findings. As revealed in some of the interviews 

earlier, workers only need to follow established guidelines and take a series of detailed 

steps to complete the task and obtain the result. With little freedom to deviate from 
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established and well-documented operating procedures and processes, many of the 

tasks that finance workers engage in are algorithmic in nature. Algorithmic tasks refer to 

work activities in which there is a well-defined path to achieving a desired outcome or 

solution (Amabile, 1983, p. 360). This is in contrast to heuristic tasks, where the path 

leading to the solution is not clear and needs to be developed using creativity. Our 

results on creativity suggest that the notion of the creative financial worker may be 

overhyped in media portrayals involving financial engineering wizards or “quants”, as 

we find little support for creative abilities as an important component of finance and 

accounting work in general. 

On the other hand, cognitive abilities are valued because they help workers to 

master new technologies (Bartel & Lichtenberg, 1987) that are being introduced as part 

of the industry’s efforts towards greater automation. From learning new software to 

mastering additional functions in current systems, workers who can adapt and learn 

quickly are likely to be able to get ahead faster. Cognitive abilities have been shown to be 

positively associated with task performance (Schmidt et al., 1986). This means that 

stronger cognitive skills, such as exercising judgment, decision making, synthesizing 

information from various sources and analyzing them in a coherent manner, and 

thinking critically are important in enhancing task performance. In addition, 

productivity is related to task performance - higher worker productivity can be achieved 

when cognitive skills are applied towards effective task performance. The industry’s 

drive for continuous productivity improvements can explain why many of the survey 

participants stressed the importance of good time management skills, so that they can 

prioritize pieces of work and handle multiple tasks at the same time. 
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It should be noted that the discussion in this section assumes that cognitive and 

creative skills are distinct abilities. Recent studies have challenged the traditional view 

that cognitive and creative abilities are unrelated, with emerging consensus in the 

psychology discipline that both skills are in fact closely related (see Silvia, 2015 for a 

review). However, this paper is focused on the usefulness, or value, of skills to job 

performance. It could well be that intelligence and creativity are two sides of the same 

coin, but as the results demonstrate, cognitive aspects have more utility towards 

performance and therefore are more valued than creative competencies in finance and 

accounting. Intelligent workers may be creative as well, but if the latter is not useful to 

work performance, then it would not be utilized or valued in the workplace and remain 

as a latent, unrewarded skill. 

5.4 Skills Training and Learning (Singapore) 

The last section of the survey pertains to skills training programs and learning 

channels that are used by employees to acquire new skills and knowledge. 36% of 

respondents indicated that their company does not have a formal skills training 

program. Next, subjects were asked to rate their company's emphasis on the 

development and acquisition of new skills for its employees, based on a scale of 1 to 4 (1 

= extremely weak and 4 = extremely strong). Table 5.4.1 gives the breakdown of the 

ratings between these two groups. The group whose firm does not have a formal skills 

training program had a lower average rating (2.32) than the group whose firm has such 

programs (2.85). The size of the two groups are highly unequal (19 responded “yes” 

while 34 responded “no”), which calls for a Wilcoxon (Mann-Whitney) rank sum test 
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(Table 5.4.2) rather than a Student t-test. The z-statistic (-2.79) and p-value (0.0053) 

indicate there was a significant difference in the mean rating between the two groups. 

Informants whose firm had a formal training program rated their firm higher on 

training and skills development than those whose firms did not. This could mean that 

the former group views their company as being more supportive in helping employees to 

engage in ongoing professional development by instituting skills training within 

company policy. 

As an individual’s career progresses, it is natural for one’s skill set to develop over 

time with the acquisition of new skills or deepening of existing skills. Interview subjects 

were asked to discuss the skills or tasks they would like to acquire or further develop to 

improve job performance. These skills or tasks were not necessarily limited to the ones 

given in the survey. Despite the survey results revealing that information technology 

(IT) and computing skills were generally considered to be unimportant, a handful of 

interview participants expressed a desire to improve their computer software skills. The 

main software skill that they wanted to improve was Microsoft Excel, which informants 

thought to be helpful in performing data analysis and improving job efficiency by 

allowing the automation of routine tasks with preprogrammed macros. As finance work 

becomes even more reliant on automated software, we note the possibility of 

programming skills (currently considered to be unimportant) to be regarded as an 

important skill in the future. 

148 



 

 

           

               

             

         

  

 

            

        

        

          

 

    

           

         

           

 

 

         

          

         

           

            

 

           

           

             

            

          

 

         

           

       

        

        

     

“Excel. Because we need to do program management. I would like to learn 
Excel macros so I can collect all the data of the client, and then I can run it 
to see how well we are doing. I can do Excel now, but not as great. I would 
like to be able to do that level of Excel macros, you know, for analytics.” 

(Interview #5) 

“Maybe more on the Excel ability, because now that I'm doing a lot of 
numbers crunching to get my financial analysis, statement analysis, 
understanding the shortcuts in Excel would probably increase my 
efficiency and therefore shorten my work in that sense.” (Interview #7) 

“Programming, computer-related stuff, Microsoft Access, Excel macros. 

Because I think there's always ways to fine-tune and improve your 
efficiency in all those reporting, so learning those programming and 
macros might help since I work a lot with Excel.” (Interview #9) 

Besides strengthening the technical aspects of skills, some interviewees also 

stressed upon the need to develop interpersonal skills or proficiency in foreign 

languages to fit better into the organization. Similar to the survey findings that 

highlighted the need to establish good working relationships, we find that one of the key 

themes that came up during the interviews dealt with the relational aspect of work. 

“If you want to climb the ladder in Japanese banks, it's good to know golf 
and Japanese. It will be easier for you to communicate with your bosses 
and with people at the head office. My boss prefers to talk to someone who 
knows Japanese, and when we call the head office, a lot of times if they 
hear you speaking English, they will just hang up. (Interview #10) 

“Good relationships will help you to overcome the problem more easily. I 
have to go out a lot to talk to vendors and suppliers. If we engage the same 
vendor to handle different projects, the sourcing relationship becomes 
more familiar, so you need to build a good relationship…Ultimately, the 

vendors are human, you are dealing with human beings, so you have to 

take into account their feelings.” (Interview #4) 
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5.4.1 How Do Finance and Accounting Workers in Singapore Learn? 

The survey also asked subjects about the channels they use in learning a new skill 

or task. The five channels are (1) co-workers, (2) supervisor, (3) company documents 

(standard operating procedures), (4) vendors, and (5) online search. Vendors are 

individuals or firms who are hired as external contractors to conduct training courses 

for employees, such as teaching them how to use a new financial database system or 

improving their leadership and team development capabilities. These vendors are 

considered to be suppliers of the company as they provide training services. Online 

search means that the worker looks up information using a search engine or consults an 

online forum e.g. an internet community of Microsoft Office software users for help and 

advice. 

The contingency table of responses can be found in Table 5.5.1. By allocating 

weights to the categories for frequency of use (0 = never and 4 = always) of a particular 

channel, we can determine the most frequently used avenues of learning by calculating 

the weighted means. Workers preferred to learn most from their co-workers (2.28), 

followed by searching for information online (2.20), and then by consulting with their 

supervisors (2.00). Referring to company documentation and attending training by 

vendors were used less frequently, with means of 1.70 and 1.26 respectively. The results 

show that workers learn through various channels, but they prefer to do so mainly 

through tacit means by interacting with their peers and supervisors. Sometimes, these 

tacit channels of learning may be intermediated by digital communication technologies 

to facilitate information exchange between workers who are located in different 

geographical locations. It could be that Singapore finance workers perceive their 
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workplace peers as valuable information repositories that allow for the quick and 

convenient access to various forms of learning, such as acquiring new knowledge, 

resolving questions, or working together to solve problems. 

“It’s all video conferencing online, but sometimes I will call the Hong Kong 
office to understand better what all these things are about….We have the 

Go-To-Meeting software, then using the screen they will show us how to 
do it during the video conference. They also give us very thick instruction 
manuals, which they just refer to during the video session. We just need to 

be familiarized, once we are familiarized it's OK.” (Interview #8) 

“Sometimes we go for training, and if there's new stuff, try to learn it 
yourself by going online or by asking people. Just try to ask somebody, like 
your friends, colleagues or friends of friends. If I sign up for classes, I have 
to pay for them occasionally. The company will sponsor, but it depends on 
whether the boss likes and agrees with the training. You may feel that you 
need the training, but the boss might not think it is necessary, so you pay 
for it yourself.” (Interview #9) 

Providing training online appears to be designed for content-heavy subjects, such 

as for regulatory and compliance standards. Online delivery would be advantageous in 

allowing workers to learn at their own pace and would be more cost-effective and easier 

to test employees on how much they have learned from the course. However, each 

learning channel has its drawbacks; issues relating to the assessment method of online 

courses and the quality of outside trainers were brought up during the interview. 

“They have the online ones where you have to take a test. Those will be on 
a constant basis, you have to do one every two months. The online training 
focuses more on compliance and operational issues…more like basic 
banking skills that you have to know. The content is very dry…it is very dry 
information.” (Interview #10) 
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“They are moving towards more online training now where possible….at 
the end you will take a quiz where you have to score 80% to pass…For 
entry level training, you can probably do online courses to gain some 
fundamental training. But for advanced level, I think you need to go 

through instructors…you really need to look at the instructor profile before 
you go for the training.” (Interview #5) 

A one-way ANOVA with frequency of use (usage) as the dependent variable, and 

channel type (channel) as the independent variable, was used to assess the significance 

in difference of the weighted means of frequency of use among the channels of learning. 

The F-statistic (4, 253) was 6.96 with a highly significant p-value of less than 0.0001 

(Table 5.5.2). This means that there are real differences in the weighted means of usage 

frequency between at least two of the learning channels. The ANOVA test was followed 

by a post-hoc test to identify pairwise groups where the means were significantly 

different. We used the Tukey-Kramer test because it is suitable for instances where the 

group sizes (learning channels) are not equal17. The results of the Tukey-Kramer test are 

given in Table 5.5.3. Singapore finance workers prefer to engage their co-workers to 

learn new skills significantly more often than to attend externally-conducted training. 

They also like to learn more often from their supervisors than from external vendors. 

Usage of online sources was significantly higher than learning by attending vendor 

training sessions. 

Overall, we can conclude that vendors are not a very popular source for learning. 

Since vendors are external to the organization, they may not be able to conduct frequent 

trainings at the firm. Rather, vendor-oriented training occurs only periodically and is 

17 Seven respondents did not answer how often they used online sources for learning purposes. 
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usually tied to the overall training schedule that is managed by the human resources 

department. The timeliness with which training can be delivered probably causes 

respondents to seek out other more immediate sources of learning, such as from their 

colleagues and supervisors, or by referring to standard operating procedures. This 

finding is interesting when we contrast it with manufacturing, where studies have 

shown suppliers to be an important source of learning (Azadegan, 2011; Rebolledo & 

Nollet, 2011), especially in this age of globalized production where suppliers occupy a 

central role in manufacturing and design. 

5.4.2 New Employee Training and Acquisition of New Skills 

Earlier in this chapter, we outlined how the finance industry tends to recruit new 

employees based on educational background. This practice may be attributed to firms 

who believe that candidates with business, finance, accounting, or relevant degrees are 

able to perform better and require less time to train than individuals without 

“compatible” degrees. As such, it is easier to find work in finance and accounting if an 

individual has the relevant credentials. Even so, the interviews reveal that there may be 

a mismatch between the skills and knowledge learned in university, and those that are 

actually required on-the-job, where some interviewees remarked that most of the skills 

and knowledge can be acquired on-the-job. We explore this theme of recruitment and 

training further by asking informants about the training process for new hires. Many of 

them agreed that a rigorous training program is critical to preparing new employees for 

the job. The rigor of such training calls for strong cognitive abilities in order to learn and 

absorb a lot of new knowledge within a relatively short period of time. 
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“In the banking industry, for a new graduate who is fresh out of school, the 

learning curve will be very steep. Even today, there's not a lot of courses 
that’s taught in school that's related to banking. Unless you do a 
specialization in trade finance, no one will teach you letters of credit in the 
universities, right? So that's the steep learning curve you will get in the 

banking industry.” (Interview #1) 

“For BCM (business continuity management), the entry would not be 

hard, but to be a professional one, you really need a lot of training and a 
lot of time. Most of my peers only understand business continuity, they 
don't really understand crisis management. They may not have the skill set 
and capability for managing a crisis apart from an IT disaster recovery. So 
if you want to be a well-rounded BCM professional, you need to 
understand all of these.” (Interview #5) 

“When a new hire joins our department, there'll be a training stage and a 
training gauge for this new hire. The gauge will be determined by the 
managers or the mentor. The guidelines, or SOP (standard operating 
procedures), ensure that the new hire will undergo the same training, and 
learn the same things as the current team. It takes maybe three months for 
a very fast learner, maximum they will need four months.” (Interview #6) 

5.5 Does Internationalization Increase the Importance of Skills and 

Tasks? 

Since a substantial proportion of Singapore respondents (44 out of 55, or 80% of 

the total) had international experience, it may be interesting to test if overseas 

experience makes this group of workers perceive certain skills and tasks to be more 

important. Since the sample size for each group is small and unequal, the Wilcoxon 

Rank Sum test (or Mann Whitney U test) was used instead of the Student t-test to 

determine if the mean ranking for each skill and task item was different between those 

who had worked in another country (Group 1) versus those who had not (Group 2). Only 
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three skills/task items had statistically significant results at or below the 10% level. 

These items are (1) complex problem solving (z= -2.289, p=0.0221), (2) creative 

thinking (z= 1.831, p=0.0671), and processing and analyzing data or information (z=-

1.669, p=0.0952). All three variables are related to the cognitive dimension. For all three 

variables, the mean ranking was higher for Group 1 than Group 2, indicating that those 

with international work experience perceive cognitive skills to be more important than 

those who do not have overseas work exposure. 

These cognitive-based skills and tasks may influence the worker’s ability to 

perform well in international assignments in several ways. Beyond understanding the 

local culture, cross-cultural effectiveness entails facilitating interactions with the host 

environment (Wang et al., 2014). In a similar vein, Yamazaki (2010) argues in the 

context of expatriate performance that effective cross-cultural competencies hinges on 

the foreign manager’s ability to learn, that is, to acquire new skills and knowledge and 

apply them in the host environment. The acquisition and subsequent deployment of 

these skills and knowledge may be facilitated by a strong cognitive base. For instance, to 

reduce the likelihood of cross-cultural misunderstandings, creative thinking may be 

applied to devise new work processes or initiatives that improve team dynamics by 

facilitating intercultural interaction. Problem solving skills are used to cope with the 

higher stress levels arising from increased job demands that involve effective 

management of workers from the host country under a new and unfamiliar work 

environment. Therefore, workers with strong cognitive abilities may find they can adapt 

and adjust quickly to different cross-cultural work environments. 
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5.6 Developing Human Capital Constructs 

If cognitive and communicative skills and tasks are relevant to financial and 

accounting expertise, a final research question would be to ask how such skills and tasks 

influence wage payoff, as observed by the skills premium literature in Chapter 2. Given 

the relatively large number of skills and tasks items (17 skills and 15 tasks18) that were 

identified from the survey, coupled with a modest sample size of 55, it would be 

methodologically appropriate to narrow down the long list of skills and tasks into a 

fewer number constructs before conducting further analysis. The classification of skills 

and tasks into suitable constructs was guided by the skills typology developed from the 

literature review, as elaborated in Chapter 2. In the process of developing the human 

capital constructs and their underlying items, we referred to relevant studies that used 

similar skills and tasks. Three human capital constructs were identified, namely (1) 

cognitive, (2) managerial-leadership, and (3) interpersonal communication. 

Cronbach’s Alpha was used to check for internal consistency (reliability) among 

the items within each construct, or how closely related a set of items are when placed 

together in a construct. Developed by Lee Cronbach in 1951, the alpha coefficient is 

expressed in a value between 0 and 1, and is widely used in social sciences research to 

test the reliability of scale or test measurements. Nunnally (1978) suggests that as a 

general rule of thumb, the threshold for the overall alpha coefficient should be at least 

0.7 for a construct to be considered reliable. A low19 alpha coefficient may suggest that 

18 This includes one additional skill and two tasks that were indicated by the respondent outside of the 
given list. 
19 According to Tavakol and Dennick (2011), a low alpha may also be due to a relatively small number of 
items in the scale or construct. 
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the items in a construct are weakly interrelated. This means that these variables, when 

grouped together to form a construct, are most likely to be unrelated to one another 

because of their low shared covariances. For instance, a construct with these three 

variables had a low alpha (alpha = 0.2236): coordination, updating and using relevant 

knowledge, and organizing, planning and prioritizing. This might be due to the cognitive 

task of updating and using relevant knowledge having a low likelihood of being related 

to the other two variables, which are more managerial in nature. 

The alpha values for the three constructs presented below are all more than 0.7. 

Satisfying this general threshold ensures that the skill or task variables in the construct 

are reliable in measuring the same underlying factor. As an additional confirmatory test, 

factor analysis was conducted for the skills and tasks that made up the three constructs. 

Table 5.6 shows the unrotated factor results. Each of the first three factors accounts for 

no more than half of the total variance, which suggests that common method variance 

(bias) is unlikely to be present. 

Construct Skill/Task Variables 
Alpha 

Coefficient 

Cognitive 
critical thinking, active learning, interpreting 

the meaning of information for others 
0.74 

Managerial-leadership 
coordination, judgment and decision making, 

time management 
0.76 

Interpersonal 

communication 

speaking, communicating with supervisors, 

peers, or subordinates, social perceptiveness 
0.70 
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Finally, we corroborated these three constructs with the literature as an 

additional confirmation of empirical robustness. These constructs are highly similar to 

those developed by Collet et al. (2015) in their exploratory factor analysis of skills in a 

knowledge-intensive industry (innovation and commercialization industry)20. Their 

constructs can be grouped into three main types of competencies - (1) cognitive e.g. 

critical questioning, (2) leadership e.g. managing a project, and (3) interpersonal e.g. 

communicating effectively with others. With this empirical support established, we can 

now proceed to investigate the relationship between the constructs and earnings. 

5.7 Human Capital Constructs and Wages 

To test the propositions in Chapter 4, the ordinary least squares (OLS) method 

was used to regress the dependent variable (wages) against the three human capital 

constructs that were developed in the preceding section. Wages was chosen as the 

dependent variable as this is consistent with the skills premium literature that was 

outlined in Section 2.3.6. The average score of each construct was calculated by taking 

the mean rating of the skill/task variables that comprise it. The summary statistics for 

the three constructs are presented in Table 5.7.1. 

The descriptions of the variables used in the regression models and their 

correlations are given in Tables 5.7.2 and 5.7.3 respectively. A few variables are 

significantly correlated. Not surprisingly, age, education level, and industry experience 

20 Examples of occupations in this industry include researcher, sales and marketing executives, lawyers 
and business development specialists. 
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are significantly correlated with wages. Age and industry experience are also highly 

correlated (coefficient = 0.701). Managerial-leadership and cognitive skills exhibited a 

negative and significant correlation to each other (coefficient = -0.396), but the 

magnitude of the correlation is relatively small to merit further discussion. Cognitive 

and interpersonal communication skills are significantly and negatively correlated 

(coefficient = -0.609). This indicates that workers who regard cognitive skills to be 

important to organizational performance may perceive interpersonal communication 

skills to be less important (and vice versa). 

Since the survey measured wages in brackets, the dependent variable, wages, was 

recoded into values between 1 and 5, where 1 represents the lowest income bracket and 5 

represents the highest income bracket. The regression analysis begins with a base model 

(Model 1). Following the approach in neoclassical economics (Becker, 1962) that 

incorporates education attainment in standard wage determination models, an 

education variable (“educ”) was included in the base model to capture the investments 

in human capital that are made by achieving higher education levels. This enhancement 

of human capital makes one more skillful and is rewarded with higher wages. 

Besides education level, industry experience and gender are also typically 

employed in wage models (Philippon & Reshef, 2007; Suleman, 2012). The longer the 

number of time periods spent on the job, the more time an individual has to accumulate 

his or her human capital, such as by increasing the depth of skill and also broadening 

the skills set by developing new skills. As shown by the significant correlation between 

wages and industry experience (coefficient = 0.4275), the finance industry values 

159 



 

 

       

         

         

         

 

          

              

          

     

           

        

            

       

          

      

            

        

        

      

 

  

 

                                                                 
            

            

experience21, whereby workers with more experience typically occupy higher-level 

positions and command better pay. Therefore, we include industry experience 

(“finexp”), measured in years, as a control variable, because job tenure has been shown 

to be a significant predictor of wages (Carlsen et al., 2016; Dustmann & Meghir, 2005). 

In addition, we used a dummy-coded variable (“male”) to control for gender-

driven differences in wages. This was done to reflect a persistent gender wage gap that is 

well-documented across many occupations and industries, in which females face an 

earnings disadvantage relative to males (Bacolod, 2017; Bartolucci, 2013). This gender-

based wage gap may be more pronounced in ’masculine’ industries such as banking and 

finance. The organization culture of finance organizations tends to be male-dominated 

especially at the top of the hierarchy, and engender an environment of bias, such as 

those concerning pay, workplace inclusion and career advancement (Neck, 2015). 

McDowell’s (2010) portrayal of the investment banking culture as being masculine and 

testosterone-fueled, characterized by intense competition and aggressive risk-taking 

serves to reflect this point. Many arguments have been put forth to explain this gap, 

which are structured around either performance-based factors e.g. education and 

occupational differences, or discriminatory reasons e.g. men and women with equal 

qualifications and skills are compensated differently. 

21 Such experience can be a double-edged sword, when higher-paid finance workers in managerial 
positions are usually the first to be let go during economic downturns. 
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Table 5.7.4 shows the regression results. The beta coefficient of the education 

variable is positive (0.612) and significant (p-value = 0.005), lending support to the 

argument that wage outcomes can be improved through higher education. Consistent 

with the literature, we also find that industry experience is important in determining 

wages. The beta coefficient of industry experience is 0.380 with a p-value of 0.001. 

However, our results for the gender variable was insignificant (beta coefficient = 0.283, 

p-value = 0.381). The R-square for the base model is 0.39, which is comparable to other 

studies on wages (see Autor & Handel, 2013; Carbonaro, 2007). 

Using education as a proxy for skills does not distinguish between different types 

of skills (Abraham & Spletzer, 2009). Therefore, we construct a second model (Model 2) 

as an extension of Model 1, by including the three skills constructs to determine if the 

magnitude of wage returns vary across broad skill classes. This model allows us to 

determine the varying magnitudes by which different types of skills are rewarded in 

accordance to the specific skills demands of finance and accounting jobs, over and above 

the generic skills that are associated with education. 

In Model 2, the cognitive skills factor is significant and positive, with a beta 

coefficient of 0.236 and p-value of 0.073. This means that workers with stronger 

cognitive abilities are more likely to be rewarded with higher wages. Similarly, stronger 

interpersonal communication abilities are associated with higher wages (beta coefficient 

= 0.316, p = 0.005). Interestingly, the leadership/managerial skills factor is insignificant 

with a beta coefficient of -0.036 (p = 0.772). The result obtained for the interpersonal 

communication construct suggests that there are positive rewards for having socially-
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oriented communicative skills in finance and accounting. As for the control variables, 

the beta coefficient for education is 0.642 with a p-value of 0.002, while industry 

experience has a beta coefficient of 0.527 and a p-value of less than 0.001. Once again, 

our results are consistent with previous studies that show education and job tenure to be 

significant factors in determining wages. This is especially so in the finance industry, 

where most jobs require a minimum of a bachelor’s degree, and there is a close 

relationship between the seniority level of the employee and the wages commanded. 

Again, we noted an insignificant beta coefficient (0.288) for gender (p = 0.275). 

Since job tenure and age are correlated with each other, we reran the above 

regressions by substituting the financial experience variable with age as an additional 

test of robustness. The results are presented in Models 3 and 4. In Model 3, which uses 

age as a control variable, education level remains a highly significant predictor of wages, 

while the coefficient for gender remains insignificant. The sign of the coefficient for 

leadership changed from negative (Model 2) to positive (Model 4) but remains 

insignificant (p = 0.829). In Models 5 and 6, we included both job tenure and age as 

control variables in the regression. There are no significant changes in the interpretation 

of the results. Models 5 and 6 indicate that industry experience is more important than 

age in determining wages, as the beta coefficient for age becomes insignificant when it is 

included with financial experience in the wage model. 

The managerial leadership construct is insignificant in all of the three models 

(Models 2, 4 and 6), which is surprising given that previous studies have documented a 

wage premium for managerial skills. This may be because not all members in the survey 
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sample hold managerial positions, which leads to a discounting of this particular skill 

set. Informants who are non-managers may not feel that having managerial skills are 

important to organizational performance and therefore have little effect on wages. The 

coefficient values do not exhibit any large changes in value and are stable across the six 

models, indicating that the results are robust. Since collinearity between the 

independent variables may be a problem for OLS regressions, we checked for 

multicollinearity among the variables for all the models. Using variance inflation factor 

(VIF) as the indicator, we confirm that multicollinearity was not a problem. 

Overall, the regression results stress the importance of industry experience on 

wages. Age, which is positively associated with seniority and the position occupied in the 

corporate hierarchy, also influences wages. An older worker would naturally have more 

industry experience and is more likely to occupy a higher job position, which leads to 

higher wages. Consistent with the findings of previous studies that examine the impact 

of education on wages, we document a positive relationship between educational 

attainment and wages in all the regression models. Another interpretation of the highly 

significant coefficient for education is that employers in finance and accounting use 

education as a proxy for a worker’s generic skills. These generic skills are applicable 

across a broad range of occupational settings. Rather than setting wages based on 

specific skills, higher-educated workers are assumed by employers to be more skillful i.e. 

they have broader and/or deeper generic skills and are thus compensated better than 

those with lower levels of education. 
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Going beyond the wage premium associated with schooling level, our regression 

results support previous studies (e.g. Abraham & Spletzer, 2009) that document 

heterogeneous returns to occupational skills. Similar to what Liu and Grusky (2013) and 

others have found, cognitive skills are highly valued in knowledge-based industries. 

Skills such as critical thinking and problem solving have seen increasing payoffs in an 

economy that stresses the production and application of knowledge. At the same time, 

‘soft’ skills such as interpersonal communication have also become increasingly 

essential to the human capital makeup of today’s worker. The coefficient for gender was 

insignificant. This may have resulted from the fact that our survey sample had more 

females (26) than males (20), and where the wages of the female group were generally 

higher than that of males e.g. more females than males earned at least $100,000 a year. 

Even though this study found an insignificant effect of gender on wages, nonetheless, 

the gender pay gap phenomenon where males receive higher wages on average than 

females has been well-documented in the literature (Auspurg et al., 2017). 

5.8 Chapter Summary 

This chapter sets out to examine the human capital profile of finance and 

accounting workers in Singapore. Using surveys and semi-structured interviews, we find 

that certain skills and work activities are considered to be more important than others to 

departmental performance. Such skills and tasks include time management, critical 

thinking, problem solving and decision making, and communicating with others. In 

particular, creative abilities are regarded to be largely unimportant. Informants were 

also surveyed on the channels of learning that are used to acquire new skills and 
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knowledge on the job. Our findings indicate that peer learning is the most popular 

method of learning. 

Using the survey data, we combine our skill and task variables into a more 

parsimonious set of constructs using factor analysis and the Alpha Cronbach method to 

verify the validity of those groupings. Three main constructs are identified, namely (1) 

managerial-leadership, (2) cognitive, and (3) interpersonal communication. The 

underlying variables in each of these three constructs found empirical support in the 

extant skills literature, where similar skills and tasks were used to develop similar 

constructs. 

After outlining key findings from the skills-wage literature, we test the 

relationship between wages and our identified skills constructs. We discover that both 

cognitive and interpersonal communication abilities have a positive effect on wages. 

Contrary to other studies, we find that leadership-managerial skills had an insignificant 

impact on wages. However, we find strong evidence in support of the returns to 

education argument, as well as a positive industry experience and age linkage to wages. 

The latter finding shows that the finance and accounting industry uses a wage 

determination structure that is partly based on experience and seniority. 
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Chapter 6 Data Analysis and Discussion of Results - China Site 

6.1 Overview of Survey Results - China 

Table 6.1.1 gives an overview of the profile of the respondents. About 70% of the 

subjects are from “Tier 1”22 Chinese cities such as Beijing, Shanghai and Tianjin. 55% are 

female and 45% are male. Similar to the age profile of workers in Singapore, Chinese 

financial workers are generally young. About 70% of respondents are below 40 years 

old. A contributing factor to the relatively young age of Chinese finance workers is the 

compulsory retirement age23 at 60 (for men) and 55 (for female white-collar workers). 

Most of the subjects (about 95%) have at least a bachelor’s degree, with about 40% of 

them possessing a Master’s degree. The educational characteristics of the industry 

underscores the Chinese government’s strong emphasis on higher education, as can be 

seen from the numerous undergraduates that are produced by the multitude of 

universities in the country every year. Most of them do not have any overseas education 

exposure, with only 18% of respondents having some form of study abroad experience. 

The respondents come from different types of firms. About half of the subjects 

(48%) work in commercial banks, with another 25% employed in accounting and 

insurance companies. Another 10% work in the insurance sector. About 65% of the 

respondents have seven years or less of work experience in finance. In particular, 47% of 

the overall sample have between one to three years of experience. This observation fits 

the relatively young age profile of the survey sample. It could also mean that some of the 

respondents had worked in other industries prior to entering the finance sector. 

22 “Tier 1” cities in China are considered the largest cities in terms of population size and therefore would 
be representative of the finance and accounting scene in the country. 
23 China is considering raising the retirement age in view of an aging population 
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Industry mobility is lower than Singapore. 63% of respondents indicated that 

they have worked at only one other finance firm before joining their current employer 

(24% for Singapore participants). This finding is interesting as the finance industry is 

perceived to have high turnover rates, where workers move from one firm to another in 

search of better positions and higher wages. One reason could be the notion of 

employment security in China, where many workers are guaranteed job security and 

lifelong employment, particularly if they are employed in state-owned enterprises 

(SOEs). The country’s hukou (household registration) system may offer another 

explanation. Under China’s hukou system, the government limits where a person may 

live and work by tying social benefits and access to public services to the person’s 

hometown. Originally developed to curtail the influx of rural residents into urban areas, 

this institutional practice has curtailed the mobility of its citizens (Juneja, 2017), making 

it difficult for people to move to larger cities where economic opportunities are more 

abundant24. The informants were about evenly split among SOEs (48%) and non-state-

owned firms (52%). 

From Table 6.1.2, about 80% of them have a relevant educational background in 

disciplines such as finance, economics, accounting and business. Finance majors make 

up the largest group, where 36% of subjects studied finance as an undergraduate major, 

and 44% completed a Master’s in finance. The disciplinary scope becomes narrower 

among those with graduate degrees; almost all of them specialized in majors that were 

24 The Chinese government introduced reforms to the hukou system in 2017 to make it easier to move to 
other cities, but it is still difficult to acquire new household registration permits especially in large cities 
like Shanghai and Beijing (https://thediplomat.com/2017/02/chinas-hukou-reforms-and-the-
urbanization-challenge/). 
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closely related to finance. Annual wages (before tax), as shown in Table 6.1.3, are 

generally low. 80% of subjects earned an annual pre-tax wage of RMB$240,000 

(US$35,000) or less. More than 50% of subjects have an annual pre-tax salary of 

RMB$120,000 (US$17,500) or less. The survey participants come from a wide range of 

firm types. About half work in commercial and investment banks, while the rest are 

employed by accounting, asset management, insurance and securities firms. 

6.2 Ranking of Skills (China) 

As with the Singapore survey, each subject was asked to select the five most 

important skills to the performance of their department. Their responses are 

summarized in Table 6.2.1. The skills are sorted from the highest to lowest proportion of 

informants who chose each skill among their five most important ones. Active learning 

was the most-frequently chosen skill with 73% of the participants selecting this skill. 

64% of the respondents chose coordination, making it the second-most chosen skill. 

Other skills that were frequently chosen are complex problem solving (55%), time 

management (50%), and speaking (48%). 

Active learning involves acquiring new skills and information with the aim of 

solving problems and making decisions. The importance accorded to this skill reflects 

the emphasis on continuous learning as a key attribute of the Chinese worker (Elsey & 

Leung, 2004). Active learners are better able to function more effectively in their jobs by 

responding more flexibly to changes in the work environment, and also by applying the 

new skills and knowledge that they pick up to increase productivity. Speaking, as a form 
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of communication, may be regarded as important by Chinese finance workers because of 

the need to talk to and interact with their co-workers to exchange information or work 

jointly on projects. 

Besides speaking skills, 43% of informants indicated that active listening was 

important. Their choice of these two communicative skills suggests that communication 

skills are important in the finance industry. Next, using a weighted total method, where 

a weight of 5 was assigned to the most important skill, we ranked the skills by their 

weighted totals in descending order, as presented in Table 6.2.2. The top five most 

important skills by weighted total are active learning, coordination, complex problem 

solving, time management, and active listening. 

Survey participants were also asked to select the five least important skills to the 

performance of their department. As observed in Table 6.2.3, programming was the 

most-frequently chosen skill (84%), followed by mathematics (66%). Monitoring was 

selected by 64% of respondents. This may be due to performance evaluation practices 

not being commonly used in Chinese firms to manage employees. This human resource 

practice may be especially lacking in SOEs, where centrally-planned decision structures 

make the monitoring and improvement of performance standards relatively less 

important. Systems evaluation (57%) and reading comprehension (43%) are also 

included in the top five least important skills that were selected. Similar to monitoring 

skills, knowing how to perform systems evaluation in order to assess department 

performance may be unimportant to Chinese financial companies because of the 

centralized decision-making system. Critical thinking was perceived to be unimportant 
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by 41% of survey participants, which suggests that jobs in China’s financial industry may 

be less concerned with higher-order cognitive abilities. 

The same weighting method that was used to rank the most important skills was 

applied to calculate the weighted total for each least important skill. The weighted totals, 

ranked in descending order, are shown in Table 6.2.4. The top five least important skills 

by weighted totals are programming, monitoring, mathematics, systems evaluation, and 

reading comprehension. Among them, programming had the highest weighted total 

(142) that was much larger than the next least important skill of monitoring (weighted 

total = 88) and mathematics (weighted total = 79). Our ranked results imply that 

programming skills are highly unimportant to finance and accounting work in China. 

6.3 Ranking of Tasks (China) 

Like the Singapore informants, survey participants from China were also asked to 

select and rank the most and least important tasks to department performance. From 

Table 6.3.1, the top five most important tasks with the highest frequency are: (1) 

communicating with persons outside organization (73%), (2) communicating with 

supervisors, peers, or subordinates (68%), (3) establishing and maintaining 

interpersonal relationships (68%), (4) making decisions and solving problems (55%), 

and (5) processing and analyzing data or information (50%). From Table 6.3.2, when we 

ranked the most important work activities using the weighted total method, 

communication and interpersonal tasks comprised the top three most important tasks. 

The weighted total for each of these top three tasks are very close to one another. 
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Decision making and solving problems and data processing/analysis ranked a distant 

fourth and fifth spot respectively. These results show that communicative and socially-

oriented tasks are important to finance workers in China. 

According to Table 6.3.3, the top five tasks (by frequency of respondents choices) 

that are the least important to departmental performance are (1) thinking creatively 

(70%), (2) identifying objects, actions, and events (66%), (3) interacting with computers 

(59%), (4) documenting/recording information (50%), and (5) interpreting the meaning 

of information for others (50%). After sorting the tasks by their weighted totals (Table 

6.3.4), creative thinking ranked at the top again as the most unimportant task. Once 

again, this result suggests that the cognitive content of finance and accounting jobs in 

China may be somewhat lower than in Singapore in terms of applying higher-order 

cognitive skills like creative thinking towards problem solving and innovation. 

6.4 Discussion of China Results 

Active learning was chosen as an important skill by the most number of China-

based respondents. This may be due to China’s late entry into the global financial 

system, which places more pressure on Chinese financial firms to learn more about the 

knowledge and practices of their more developed (and often western) counterparts. The 

process of keeping up with international standards also applies to accounting firms in 

the mainland, who need to stay abreast of current internationally accepted accounting 

standards and recommended best practices, which continue to be shaped by changes in 

the economy. The absorption and assimilation of new information is also helpful to 
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China as it seeks to become a global economic superpower, by developing a Chinese 

financial system that is compatible with local business norms and aligned with 

internationally-established frameworks. 

This self-driven absorption of new information into the firm for decision making 

and problem solving can also be understood from the fairly recent phenomenon of the 

“internationalization” of Chinese financial institutions (Pan et al., 2018), where these 

firms have sought to establish a global presence outside China. In order to enlarge its 

global footprint, Chinese financial firms need to continuously gather new information, 

so as to understand how various overseas markets operate and learn about new business 

opportunities. Such new information could include customer profiles in different 

markets, the level of competition involving domestic and foreign firms, and the different 

financial regulatory regimes in each jurisdiction. Therefore, the emphasis on the 

ongoing acquisition of information places Chinese financial firms on a learning curve 

that demands an active learning approach from workers. 

Coordination was ranked among the top five most important skills because of the 

need for financial workers not only to work within their own departments, but also with 

other departments in the same firm and other external actors. In China, corporate 

structures tend to be very hierarchical (Taylor & Jaussaud, 2018) with an emphasis on 

seniority (tenure) and rank. This hierarchical organizational culture means that there 

may be additional layers of bureaucracy that involve more coordination with various 

departments and personnel to get the work done. Complex problem solving was 

perceived as important in the sense that workers need to be able to break down complex 
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problems into smaller parts in order to solve them. This skill is closely related to active 

learning, which feeds new information into the process of generating solutions and 

selecting the ideal option. Complex problem solving may also be related to coordination 

skills in situations where problems require the support of team members, colleagues 

from other departments, or even individuals from outside of the organization to be 

resolved. 

Time management was chosen frequently as an important skill because of the 

high degree of specialization of job functions in finance in general, where the output of 

one worker often serves as the input for another. As Chinese financial centers are 

shaping up to compete with top-ranked financial centers, they have to become more 

integrated in the international financial system. This means that Chinese financial 

institutions have to be able to streamline their operations and organize their workflows 

such that they can facilitate the smooth and timely movement of money and capital as 

they flow across financial centers that are spread throughout multiple time zones. 

Speaking was often chosen as a top-five important skill because the culture of 

‘guanxi’ in China stresses the building of social ties and networking. Social links are 

established more effectively through more personal forms of communication, such as 

through phone calls and face-to-face meetings, rather than through emails or other 

written forms of communication. This makes good speaking skills very important in 

terms of conveying messages and establishing social connections with others. 
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For the top five least important skills, programming was selected by the highest 

number of survey respondents. This result indicates that writing computer programs 

and manipulating computer code are not essential to finance and accounting work in 

general. Similarly, mathematical skills are not considered to be important. This may be 

linked to the increased use of automated software in aiding finance workers to perform 

tasks. Nowadays, computers and software programs are able to perform intensive 

calculations involving large amounts of data in a fraction of the time needed by human 

workers. As such, workers are no longer required to perform manually tedious and 

repetitive calculations, or be expected to apply mathematical rules and formulas as part 

of their job activities - these tasks can simply be performed by the computer. 

Systems evaluation is of little importance to departmental performance, whereby 

job responsibilities deal little with diagnosing and improving systems performance. A 

probable reason could be that finance workers are not expected to have a deep 

understanding of how systems work, other than to be able to use them effectively to 

perform their job activities. The ability to diagnose systems calls for high levels of 

technical competency and expert knowledge. Therefore, a dedicated team of information 

technology support staff with the relevant experience and background in computer 

science, computer engineering, database management or information systems 

management would be more suited to performing the role of systems maintenance for 

financial firms. 
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Reading comprehension was regarded as an unimportant verbal skill. This is 

consistent with our earlier finding that speaking was frequently chosen as an important 

skill. This could suggest that reading comprehension is such a fundamental skill that all 

workers who are sufficiently literate are assumed to have some minimum level of 

competency in being able to read and understand written words. Alternatively, it could 

mean that speaking is a preferred way of communicating than writing, which downplays 

the significance of reading comprehension skills in the communication process. 

A clear pattern was observed from the respondents’ choices for the top five most 

important tasks. Three of the most frequently chosen tasks (communicating with 

persons outside organization, communicating with supervisors, peers, or subordinates, 

and establishing and maintaining interpersonal relationships) relate to interpersonal 

communication. Regardless of the channel through which information is exchanged (in 

person, written, phone or email), the focus is to utilize these information exchanges to 

cultivate professional working relationships that are sustainable over the long term. 

These three work activities also support our earlier results on the most important skills 

(Section 6.2). Efforts to open lines of communication and develop relationships with 

new actors helps to improve information flows that are crucial to active learning. Good 

communication and constructive relationships also deepen coordination skills by 

helping to promote smooth information flows that reduce conflicts and 

misunderstanding. 
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Good speaking skills in turn enable effective communication with both internal 

and external parties, forming the basis of establishing of cooperative working 

relationships. Making decisions and solving problems as a generalized work activity 

mirrors the importance of the earlier skill of complex problem solving. The former relies 

on strong interpersonal communication to be successful, especially in hierarchical 

organizations that is typical of Chinese firms and in Chinese society in general, where 

individuals are bound by social ties of reciprocity under the culture of “guanxi”. The task 

of processing and analyzing data or information is considered important because the 

finance and accounting industry is essentially one that relies on the exchange and 

manipulation of information. In order to make decisions , such as what interest rate to 

charge a client, and whether to approve or deny a loan application, information needs to 

be processed and analyzed. 

Among the top five least important tasks, four of them are related to information 

processing (identifying objects, actions and events, documenting/recording 

information, interacting with computers, and interpreting the meaning of information 

for others). This result seems to go against earlier findings that suggest the importance 

of information exchange to finance work. However, these four least important tasks are 

all related to the automation of finance and accounting work that was discussed earlier. 

For instance, algorithms in the system can flag potentially fraudulent transactions or 

high credit-risk customers based on programmed rules that compare current against 

historical information. The programmed code that powers these software-based systems 

is most likely written by computer or information technology specialists, which explains 

why programming is not an important skill for many Chinese finance workers. 
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Furthermore, many transactions, events and other information are now stored 

electronically in detailed transaction logs in real-time, which trace user activities in the 

system round-the-clock, and removes the need to store copious amounts of information 

on paper. Reports generated automatically by the system at predefined intervals provide 

information that has been analyzed and organized in standardized formats that are 

readily understandable to users, thereby reducing the need for workers to explain the 

information to others. These examples demonstrate how computerized systems have 

become sophisticated enough to handle these types of tasks. As such, workers do not 

have to handle these tasks themselves, and therefore attach low importance to these 

activities. Thinking creatively is not crucial in performing financial work for many of the 

workers surveyed. The fact that 70% of China informants chose this task suggests that 

the creative and innovative spirits that are associated with the finance industry and its 

workers in general may be exaggerated. 

6.5 How Do Finance and Accounting Workers in China Learn? 

The last section of the China survey pertains to learning channels used by 

workers to acquire new skills and mastering tasks. We employed the same weighting 

method that was used in the Singapore survey, where the weights ranged from 0 to 4 (a 

bigger weight means a higher usage frequency of a learning channel). Table 6.5.1 shows 

the weighted means for each source of learning. Workers in China learn most often by 

referring to standard operating procedures (weighted mean = 2.80). The second most 

utilized channel is using the internet to search for information (weighted mean = 2.64). 

Informants indicate that they prefer to learn from their co-workers than from their 
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supervisor (weighted mean of 2.41 versus 2.23). Vendors are the least frequently used 

source of learning with a weighted mean of 1.48. 

A one-way ANOVA test was used to assess the differences in the weighted means 

of usage frequency among the learning channels. The F-statistic (4, 215) is 9.47 with a 

highly significant p-value of less than 0.0001. The ANOVA test results (Table 6.5.2) 

show that there is a statistically significant difference in the weighted means of usage 

frequency among the five learning channels. A post-hoc test was conducted to identify 

pairwise groups where the means are significantly different. We adopt the Tukey-

Kramer post-hoc test to account for the unequal frequency size among the learning 

channels. The results of the Tukey-Kramer test are contained in Table 6.5.3. They reveal 

that China workers approach co-workers more frequently than vendors for learning. The 

informants favor learning from their supervisors over consulting vendors. Standard 

operating procedures are used significantly more often than vendors. Workers are more 

likely to use search online for resources rather than going to vendors for help. The post-

hoc test confirms that learning channels within the Chinese finance industry are mostly 

internal and are less dependent on outside parties. 

The survey results suggest that Chinese workers would prefer to learn from 

codified sources rather than from tacit sources that involve interacting with others. This 

finding is surprising given the dominance of ‘guanxi’ in Chinese culture, where we 

would expect social-based learning approaches to be frequently used in acquiring 

information. In particular, the standard operating procedures are reflective of rule-

based learning, where workers simply refer to codified instructions, such as established 
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policies and step-by-step procedures to guide their work. Such a deference to guidelines 

suggests that Chinese workers tend to seek more structured and stable forms of 

learning. It also represents a passive attitude towards acquiring new skills and 

information. 

The Chinese education system may shed some light on why codified learning 

sources are more popular than socially-oriented forms of learning. The Chinese 

education system is known for producing students who excel in international tests of 

academic competency in reading, math and science. Despite Chinese students excelling 

in global assessments of academic performance, critics have argued that the Chinese 

system stifles creativity and innovation by discouraging students from questioning 

authority i.e. teachers, overemphasizing rote learning, and by the promotion of a highly 

structured national curriculum (Zhao, 2014). Under this state-directed model of 

education, Chinese students are focused on studying a prescribed set of subjects, with 

the sole aim of getting admission to a local university after passing the highly 

competitive college entrance exam (“gaokao”). Since their ultimate goal is to secure 

admission to university, they have little motivation to pursue other subjects that they 

are interested in, but which lie outside the well-defined curriculum. The intense 

competition among students for limited seats in university also discourages peer 

learning and teamwork. 

The culture of learning that is fostered in the education system as well as other 

cultural traits in Chinese society may carry over to adult working life. For instance, 

workers may prefer to engage in rote learning to gain new skills, such as by consulting 
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textbook, or they may just refer to the company’s existing manuals and guidelines. In 

another example, a corporate hierarchy that is reflective of a relatively large power 

distance (members at the lower end of the hierarchy accept that power is distributed 

unequally and are willing to obey their superiors) in Eastern cultures may result in a 

lower tendency for Chinese workers to consult and learn with supervisors compared to 

co-workers, because the supervisor is seen as a figure of higher authority and therefore 

less approachable. We will elaborate further on this cultural aspect of respecting 

authority in Section 6.7, where we discuss the learning preferences of Singapore versus 

China workers. 

6.6 Singapore Versus China Workers – Similar Human Capital? 

To address the question on whether the nature of finance and accounting work is 

different in China and Singapore, we compare the survey results for the perceived 

importance of skills and tasks for the two countries. Table 6.6.1 compares the top five 

most important skills and tasks for both groups, where the same variables are denoted 

by the same color. Both groups chose coordination, time management, and complex 

problem solving among their top five most important skills. Judgment and decision 

making and critical thinking are the other two skills in the top five for Singapore 

informants. For the China group, active learning (cognitive) and speaking 

(communication/verbal) make up the remaining top five skills. 

The overlap in the choice of important skills between the two groups suggests a 

certain level of convergence in skills requirements in the finance and accounting 
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industry for both countries. This also implies that the nature of finance and accounting 

work may be similar across different financial centers. Our finding of a skills overlap 

also hints at the importance of cognitive and interpersonal communication skills in the 

industry. Referring again to Table 6.6.1, commonalities are also observed for 

respondents’ top five tasks (most and least important). Between the two survey groups, 

there is an overlap in four out of five most important tasks that were chosen the most 

often. These four tasks are (1) communicating with people within the organization, (2) 

communicating with people outside the organization, (3) building interpersonal 

relationships, and (4) making decisions and solving problems. 

Another way to illustrate the similarity in skills (and tasks) requirements for the 

two countries is to rank the least important skills and tasks. Table 6.6.2 shows that both 

groups chose the same three skills that are ranked among their top five least important 

skills, namely programming, mathematics, and systems evaluation. The two other least 

important skills are systems analysis and social perceptiveness (for the Singapore 

group), and monitoring and reading comprehension (for China group). The technical 

and systems-oriented nature of these three skills in both groups’ choices of top five least 

important skills are consistent with earlier results, which showed that technical abilities 

like mathematics and programming are of lesser importance to the finance and 

accounting industry in general. The misconception that all finance workers are 

mathematically-savvy may have resulted in part from discourse that exaggerates the role 

of finance “quants” in dominating Wall Street (e.g. Patterson, 2010). As the survey 

results indicate, having a mastery of mathematics or programming is not an important 

requirement to performing well in finance and accounting. 
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Interestingly, the five most frequently chosen least important work activities are 

the same for both groups, albeit in a different order. These five work activities are (1) 

interacting with computers, (2) thinking creatively, (3) identifying objects, actions and 

events, (4) documenting/recording information, and (5) interpreting the meaning of 

information for others. The high degree of similarity in both groups’ choices of most and 

least important work activities lend further support to the argument that the nature of 

finance and accounting work may be very similar in the two countries. In particular, the 

low importance accorded by both groups to creativity reiterates our earlier point about 

the lack of the need to utilize creative skills in finance and accounting work in general. 

Besides employing cognitive skills to solve problems and make decisions, 

financial and accounting activities emphasize relational and communicative 

competencies. It could be that stronger communication linkages with people in the 

organization and also with individuals outside the firm are complementary to enhancing 

this relational aspect of work; the direction of influence between these two aspects can 

be further investigated in future studies. Despite the computer being a ubiquitous tool in 

the workplace, both Singapore and China finance workers regard it to be one of the least 

important work tasks. The documenting and recording of information was also 

perceived to be unimportant, which may be attributed to the automation factor 

described in Section 6.1, where a digital “paper trail” renders obsolete the need for 

information to be documented manually. 
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To confirm whether those differences and similarities in perceptions of the 

importance (or non-importance) of skills (and tasks) are significant between the two 

worker groups, we perform Student t-tests using the mean weighted rankings (with 5 

representing the highest magnitude of importance/non-importance) of the five most 

frequently chosen skill and task variables for the two groups, as listed in Tables 6.6.1 

and 6.6.2. The results of the t-tests are given in Table 6.6.3. Among the seven skills, only 

(1) judgment and decision making (p-value = 0.0600) and (2) active learning (p-value = 

0.0058) had significant results. In particular, the difference in mean weighted ranking 

for active learning (t(54) = -2.873) between the Singapore group (M = 2.79, SE = 0.32) 

and the China group (M = 3.94, SE = 0.25) was highly statistically significant. The 

remaining skills had p-values that exceeded 0.1000. Workers in China are more likely to 

rate active learning more highly as an important skill than their Singapore counterparts. 

Out of the 12 most important task items, only one task (organizing, planning and 

prioritizing work) had a significant p-value of 0.0602. The remaining tasks had p-values 

that exceeded 0.6000. This means that there is likely to be no significant difference in 

the level of importance attached to these tasks by workers in both countries. 

The student t-test was run again for each of the top five least important skills and 

tasks that appeared in Table 6.6.2, and the t-test results are given in Table 6.6.4. Out of 

the seven least important skills, only monitoring had a significant p-value (0.0066). 

From the difference in mean weighted ranking for monitoring skill (t(33) = -2.899) 

between the Singapore group (M = 1.71, SE = 0.42) and the China group (M = 3.14, SE = 

0.22), we can infer that the latter group regards the monitoring of oneself and others as 

a more unimportant activity. A possible reason for this result may be that performance 
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appraisals and evaluations are not commonly used in China, especially in SOEs where 

firms rather than individual workers are evaluated by the government in a subjective 

manner (Du et al., 2012). For the five least important tasks, significant p-values were 

recorded for (1) interacting with computers (0.0000) and (2) identifying objects, actions 

and events (0.0969). The difference in mean weighted ranking for interacting with 

computers was highly significant (t(66) = 4.4449) between the Singapore group (M = 

3.74, SE = 0.19) and the China group (M = 2.38, SE = 0.24). Finance workers in 

Singapore are very likely to perceive handling computers as an even more unimportant 

activity than their China counterparts. To test for the robustness of our results, an 

unequal variances t-test was performed (Zimmerman & Zumbo, 1992), where similar 

results were obtained. 

The overall results of the t-tests indicate that there are only a few statistically 

significant differences in the weighted mean ratings of the perceived importance of skills 

and tasks variables between the China and Singapore workers. These results are 

consistent with earlier findings that illustrate a high degree of convergence in the skills 

and tasks that are deemed to be important (or not important) in each country. In other 

words, the human capital requirements in the finance and accounting industry may not 

be that different between Singapore and China. Another resulting implication of such a 

convergence in financial human capital is that financial labor is mobile and can move 

relatively easily from one financial center to another because of the similarity in terms of 

the skills and tasks that are undertaken. 
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6.7 Singapore Versus China Workers - How Do They Learn? 

A comparison of the mean ratings in the frequency of usage of learning channels 

between the two groups (Table 6.7.1) indicates that each group has different preferences 

for acquiring new skills and knowledge. Singapore finance workers’ most frequently 

used avenue for learning is seeking help from co-workers, while their China peers 

indicated their strongest preference to learn using the company’s operating 

documentation. Searching for information online was the second most popular learning 

channel, and both groups rated learning from external vendors as their least frequently 

used channel. We run a t-test to determine if there are any significant differences in 

learning preferences between the two groups. According to Table 6.7.2, only the mean 

differences for standard operating procedures (p-value less than 0.0001) and looking up 

information online (p-value = 0.0811) are significant. 

The t-test results confirm that workers in China have a stronger preference to 

engage in individual-based learning using non-tacit (codified) methods like searching 

the internet or the company’s existing documentation. However, there was no evidence 

to support the claim that Singapore workers preferred to learn through human 

interaction more so than workers in China. Scholars on workplace learning generally 

accept that learning at the workplace occurs under specific social and cultural contexts 

(Tynjälä, 2008). As mentioned in Section 6.5, this strong preference of China workers 

towards codified sources of learning stands out as an interesting observation, in the light 

of the Chinese cultural system of ‘guanxi’, which stresses the importance of social 

relationships in governing human activity. 
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Kim and McLean (2014) suggest that national culture differences have an impact 

on informal learning. Hofstede’s (2001) dimensions of culture can be used to explain 

differences in learning style among countries. For instance, in countries where the 

power distance is large, the unequal relationship between supervisor and subordinate is 

more pronounced, which makes the supervisor a less preferred avenue of consultation 

and learning. Indeed, Bochner and Hesketh (1994) find from their survey of bank 

employees that those from large power distance cultures perceive their relationship with 

their supervisor as being less open and less direct, thereby reducing chances that 

employees will make use of their superiors to support learning of new skills and tasks. 

Both China and Singapore score rather high on the power distance dimension (80 and 

74 respectively)25, therefore workers in both countries do not often utilize their superiors 

as a learning channel. 

Workers from countries that score higher on uncertainty avoidance tend to prefer 

a more structured and formalized learning environment that provides a definite and 

clear learning outcome where the learner is in control (Kim & McLean, 2014). China has 

a higher uncertainty avoidance index than Singapore (30 versus 8)26. This may explain 

why the China group uses company instruction manuals and other codified forms of 

information most often to pick up new skills and knowledge. Workers in China may be 

more comfortable with learning by referring to a detailed and comprehensive trove of 

company documents, which contain highly codified knowledge and practices, and may 

therefore be easier to understand compared to peer learning, where ambiguity in the 

25 From Hofstede Insights - https://www.hofstede-insights.com/product/compare-countries/ 
26 Ibid. 
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interpretation of information may arise because of tacit knowledge being exchanged. 

Whether such differences in preference for certain learning channels between the two 

groups are due to cultural, social, or other factors remains an open question. 

Organizational culture may be another factor that explains the difference in 

learning style preferences. An organizational culture that encourages informal learning 

is conducive to peer learning. In particular, the idea of an ‘organizational learning 

culture’, which includes dimensions of collaborative learning and dialogue, emphasizes 

the interactive and informal aspects of learning (Froehlich et al., 2014). Many firms have 

embraced the concept of a “learning organization”, in which management actively 

promotes collective learning across the entire organization by institutionalizing systems 

and practices that allow knowledge to be continuously acquired, transformed and 

circulated throughout the firm. Given the highly internationalized nature of Singapore 

finance and accounting institutions, they would be more likely to be exposed to such 

new management ideas and to implement “learning organization” practices whereby 

workers are encouraged to learn from one another. On the other hand, Chinese firms in 

the industry may be less familiar with these western-oriented management practices 

because they are still in a relatively early stage of internationalization compared to 

industry peers in Singapore, where they continue to acquire new knowledge and learn 

using mainly codified sources. 
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6.8 Chapter Summary 

We contrast the findings between Singapore and China. Our analysis shows that 

there is a close similarity in workers’ perceived importance of the same skills and tasks 

inventory. Both groups chose coordination, time management, and complex problem 

solving among their top five most important skills. Chinese workers rated 

administrative, cognitive, and communication skills as being the most important to 

performance. Similar to their Singapore counterparts, they placed a high emphasis on 

the relational component of work through the building and maintaining of relationships. 

The choices of the same skills and tasks items by both groups of workers is rather 

consistent. This support our argument that the nature of finance and accounting work as 

defined by human capital requirements (importance and non-importance of work skills 

and tasks) is very similar in China and Singapore. 

Our results suggest that certain types of skills and tasks are more important to 

organizational performance, and thus are rewarded with higher wage premiums. The 

finance and accounting sector emphasizes cognitive skills and interpersonal 

communication competencies. Indeed, as the survey rankings of the most (and least) 

important skills and tasks show, backed by qualitative evidence from the interviews, 

systems-based and mathematical skills are deemed to be less critical to organizational 

performance as compared to the three main constructs of managerial-leadership, (ii) 

cognitive, and (iii) interpersonal communication. Our findings also challenge the 

narrative that portrays finance and accounting workers as highly creative individuals 

(Florida, 2002). The low importance accorded by both groups to creativity reiterates the 

lack of the need to utilize creative skills in finance and accounting work in general. 
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Chapter 7 Conclusion 
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7.1 Summary of Findings 

This thesis sets out to conduct an inquiry into the human capital of workers in the 

finance and accounting industry in Singapore and China. Specifically, the goal is to gain 

insight into the skills and tasks (generalized work activities) that finance and accounting 

workers consider to be important (or not important) to departmental performance. 

Among the list of skills and tasks, we were especially interested in examining the role of 

creative skill, more specifically cognitive skill, in finance and accounting work. Another 

aim is to determine whether certain skills and tasks are more valued than others in 

terms of their impact on wages. Following the emergence of Asia as an increasingly 

popular destination for investment and capital flows, the rise of Chinese financial 

centers with global aspirations, such as Beijing and Shanghai, has made these cities a 

growing hub that is attracting skilled workers. As such, we compared whether the 

human capital profile of finance and accounting workers is different between Singapore 

and China. 

Despite the significant influence of finance and accounting on the international 

economy, where massive flows of capital and money are directed from one country to 

another through a highly interconnected network of IFCs, there is little understanding 

of the nature of human capital in the finance industry. As noted by Philippon and Reshef 

(2012), the nature of the skills present in the finance industry is an under-researched 

domain. This thesis contributes by focusing specifically on the skills and tasks of finance 

and accounting workers, where we surveyed employees using a questionnaire, which 

included two lists on skills and tasks that were developed based on the Department of 

Labor’s O*NET database. 
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Furthermore, in the wake of a dramatic transformation of the workplace by 

automated technologies involving computerization and more recently, algorithms and 

machine learning that collectively represent artificial intelligence, research on the 

impact of the increasing automation of finance and accounting work on human capital 

requirements has been sparse. Similar to Autor (2015), we find that computers and 

other code-based systems play a complementary role in enhancing the productivity of 

workers, such as by freeing them from repetitive and mundane tasks that can be easily 

computerized. By adopting a micro-level view of skills and wages at the individual level, 

this thesis gives further insight into the particular types of skills and tasks that influence 

earnings. This skills-centric approach also supports scholarly work that documents the 

existence of a group of skilled workers, as described in different forms, such as the 

‘cognitive cultural economy’ (Scott, 2014), or the ‘creative class’ (Florida, 2002). 

A taxonomy of skills was conceptualized from the literature review conducted in 

Chapter 2. This skills taxonomy grouped different skills into several categories, 

including cognitive, managerial, routine and interpersonal communication. The 

taxonomy was then used to develop the propositions to be tested and in the analysis of 

results. To develop the propositions, we discussed the relevance of each of these main 

skills categories to finance and accounting work, as well as their impact on wages as 

guided by the wage premium framework. For instance, cognitive skills that allow one to 

absorb, process and evaluate information, or to develop new solutions and come up with 

new products (innovation) are important in knowledge-based industries like finance, 

and are thus rewarded with higher wages. The propositions that were tested are: 
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Proposition 1: Cognitive skills have a positive effect on wages 

Proposition 2: Managerial-leadership skills have a positive effect on wages 

Proposition 3: Interpersonal communication skills have a positive effect on wages 

Using the comprehensive list of skills and task variables from the public 

occupational database O*NET, a total of 16 skills and 13 task items were selected based 

on their relevance to finance and accounting, according to self-reported surveys 

conducted among industry workers. These items were included in the design of the 

survey. Data was collected in both Singapore and China using online surveys. In 

addition, in-person interviews were conducted with participants in Singapore to 

corroborate the survey findings. A total of 99 usable survey responses were obtained - 55 

from Singapore and 44 from China, as well as ten interviews with finance and 

accounting professionals in Singapore. No interviews were conducted in China because 

of difficulty in eliciting participation from informants. 

The majority of the Singapore survey participants are well-educated, with most of 

them having a bachelor’s degree or higher. The educational background of most of the 

informants is related to finance, such as business administration, economics and 

engineering. The Singapore survey results indicated that cognitive skills like critical 

thinking, active learning and complex problem solving were considered to be important. 

Managerial skills such as time management, judgment and decision-making, and 

coordination are also deemed to be important to departmental performance. On the 

other hand, systems-based technical skills such as programming and systems evaluation 

and analysis are considered to be low in importance. Tasks relating to interpersonal 
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communication, namely (1) communicating with peers, supervisors and subordinates, 

(2) establishing and maintaining interpersonal relationships, and (3) communicating 

with persons outside organization were rated highly on importance. Surprisingly, 

mathematical skills and creative thinking, attributes that are commonly associated 

finance and accounting, were ranked low in importance. Workers with overseas work 

experience rated three types of cognitive skills (complex problem solving, creative 

thinking, and processing and analyzing data or information) to be more important than 

those who had not worked overseas before. 

Our results show that Singapore workers learn and acquire new skills and 

knowledge using various channels, but they prefer to learn through tacit means, such as 

by interacting and sharing knowledge with their peers and supervisors, or by looking up 

information online on their own. New hires are expected to undergo rigorous on-the-job 

training and to learn quickly. 

Based on participants’ ranking of the top five most important skills and tasks, 

three different skills constructs were formed by combining various skills and tasks 

variables into each construct. These constructs are (1) cognitive (consisting of critical 

thinking, active learning, interpreting the meaning of information for others), (2) 

managerial-leadership (consisting of coordination, judgment and decision making, time 

management), and (3) interpersonal communication (consisting of speaking, 

communicating with supervisors, peers, or subordinates, social perceptiveness). Each 

construct’s internal validity was confirmed by running the Alpha Cronbach test at a 

suggested threshold of 0.70 (Nunnally, 1978). Several regression models were developed 
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to test the relationship between different skills constructs and wages. We find that 

interpersonal communication and cognitive-based skills had a positive effect on wages, 

with the former having a stronger influence on earnings. This suggests that being more 

adept at handling people and relationships, and in communicating ideas and messages 

across effectively may be rewarded with higher wage payoffs than simply having 

stronger cognitive abilities. Managerial-leadership skills did not have a significant effect 

on wages, although this result may be attributed to part of the sample comprising of 

non-managers, who may not consider managerial-leadership skills to be important to 

the performance of the department. In addition, wages increased with industry 

experience and with age. This finding suggests that the finance and accounting industry 

values experience and seniority and considers these two elements in the wage setting 

process. 

Similar to the Singapore sample, the China research participants are relatively 

young (70% are below 40 years old). Almost all of them have a bachelor’s degree or 

above in a field of study that is related to finance. Industry mobility among China 

financial workers was lower than in Singapore, as reflected in 64% of the China sample 

having worked in only one other financial firm. Wages in China are generally much 

lower than what their peers are earning in Singapore. 

For the China informants, active learning was the most frequently chosen 

variable among the list of top five most important skills. Coordination, complex problem 

solving, time management, and speaking are other skills that were often chosen from 

the same list. Systems-related skills like programming and systems evaluation were 
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assigned low importance ratings together with mathematics, monitoring and reading 

comprehension. Socially-oriented communicative tasks, such as interpersonal 

communication with people both inside and outside the firm and relationship building, 

were perceived to be important. 

Cognitive tasks that were considered important included making decisions and 

solving problems, and processing and analyzing data or information. Excluding creative 

thinking, which was chosen by the highest proportion of respondents in their top five 

list of least important tasks, four of the other most frequently chosen task variables 

(identifying objects, actions and events, documenting/recording information, 

interacting with computers, and interpreting the meaning of information for others) 

were related to information processing. Workers in China preferred to learn new skills 

and acquire knowledge by consulting standard operating procedures, rather than 

utilizing tacit forms of learning, such as consulting with co-workers and supervisors. 

We observe similarities in both groups’ choices of the most and least important 

skills and tasks, where coordination, time management, and complex problem solving 

appeared as the most frequently chosen top five most important skills for both groups. 

This overlap suggests a degree of convergence in skills requirements for the finance 

industry in both countries, which implies that the nature of human capital may be 

somewhat similar across financial centers. Four out of the five most important tasks that 

had the highest frequency were the same between both groups. These four tasks are (1) 

communicating with people within the organization, (2) communicating with people 

outside the organization, (3) building interpersonal relationships, and (4) making 
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decisions and solving problems. The t-test results showed that between the Singapore 

and China groups, there were no significant differences in the ratings assigned to the 

importance level for most of the top five most important skill/task variables, which 

means that workers in both countries are likely to attach the same level of importance to 

each of those skills and tasks. We also find low levels of creative-based skill 

requirements in finance and accounting work, as reflected in the survey results and 

qualitative responses from the interviews. 

7.2 Research Implications 

Contrary to discourse that stresses the importance of creative capital in urban 

and regional development, the results of this thesis suggest that the typical finance 

worker does not rely much on mathematical and creativity skills. Rather, higher-order 

cognitive skills that are more analytical in nature, such as complex problem solving, and 

critical thinking are considered to be more important. Besides having cognitive skills, an 

individual also needs to be good at interpersonal communication. Developing these two 

key skill types is critical to improving wage outcomes. The salience of cognitive and 

interpersonal communication skills stands out even more when we factor in the greater 

presence of automation in finance and accounting work. With machines taking over 

processes that used to be manually intensive, human workers can now focus on other 

job aspects that add more value, such as those that involve working in a team to solve 

problems or to improve processes. 
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While systems-related skills and tasks e.g. systems evaluation and analysis and 

programming were rated unimportant by research participants, information technology 

(IT) and computer software such as Microsoft Excel were areas that participants wanted 

to strengthen their skills in. The interviews also revealed that many routine aspects of 

finance and accounting work, which tend to be more tedious and repetitive, have been 

aided or entirely replaced by automation. Therefore, routine work remains important in 

this industry, even though much of it has been computerized. 

The greater integration of new technologies such as blockchain into traditional 

finance and accounting work may further raise the importance of IT skills in the future 

and become a prerequisite skill for future jobs. However, as Chapter 5 has shown, the 

current training programs implemented in the industry are more geared towards 

imparting knowledge on operational and compliance matters, rather than training 

workers to strengthen their cognitive and interpersonal communication competencies. 

Firms should develop new training initiatives that help workers to develop their skills in 

these two areas in anticipation of future demand for these skills. More attention should 

be paid to the format in which such training is delivered, because formalized programs, 

particularly in online formats, may not be the best way to train cognitive and 

interpersonal communication skills. 

Finance and accounting firms use education background as a ‘filter’ to select 

prospective hires by hiring mostly candidates who have compatible majors e.g. business 

administration and economics. The narrow pool of majors that are considered in the 

human resource selection process makes it difficult for candidates from other 
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educational backgrounds to enter the industry. Individuals from the supposed ‘non-

compatible’ backgrounds may have to use professional qualifications that are recognized 

by the industry, such as the CFA or CPA license, to signal that they have the relevant 

skills that are desired by employers and use those credentials as an alternative way to 

negotiate entry. Such selective recruitment procedures may prevent the industry from 

promoting more diversity in its human capital and from widening the spectrum of skills 

that its workers have. The value of cultural diversity (mostly represented along racial 

lines) has been shown to have a positive effect on firm performance and competitive 

advantage (Richard, 2000). In the long run, such homogeneity in the human resource 

base as reflected in the lack of educational diversity may lead to worsening firm (and 

industry) performance. 

The skills and tasks that were considered to be most important in the industry are 

mostly non-firm-specific in nature. This means that workers can easily transfer these 

skills from one firm to another within the industry. While higher job mobility may help 

to explain the relatively high industry turnover, firms would face greater competition 

and pressure in attracting and retaining workers. On a similar note, the similarity in 

human capital requirements across financial centers, as seen in the high degree of 

overlap in important skills and tasks for workers in Singapore and China, may shape the 

rivalry among Asian financial centers into one that is based on competition for talent. 

Our finding that creative capital is unimportant in finance and accounting work 

suggests that general finance and accounting workers may not belong to the Creative 

Class as proposed by Florida (2002). Florida frames the concept of ‘creative’ in 
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somewhat “fuzzy” terms, e.g. the output (“creation of new products and ideas”), or the 

skills and knowledge embodied in creative individuals (“knowledge-intensive and plenty 

of complex problem solving combined with independent decision making”). Moreover, 

the specific financial work activities (tasks) that involve creativity remain unidentified in 

his theory. Rather than assigning creative labels to an entire occupational class, this 

study’s approach of examining skills and tasks has shown that heterogeneity exists in 

the human capital requirements across occupations within an industry. As McGranahan 

and Wojan (2007) show in their use of the single variable of ’thinking creatively’, which 

is defined as ‘developing, designing or creating new applications, ideas, relationships, 

systems or products, including artistic contributions’, to measure the creative content of 

occupations, business and financial operations occupations had lower mean creativity 

scores than other creative class summary occupations. Their result suggests that 

perhaps with the exception of the financial engineer, finance professions in general may 

not really require much creativity on the job. 

Perhaps, the cognitive origins of creativity (as discussed in Chapter 2) suggests that 

finance work may not be so much about creativity as much as it is about cognitive skill. 

Indeed, the survey results and interviews show that creative skill is not deployed in 

typical finance and accounting work activities. This low demand on creativity means 

that it remains a latent skill that is not utilized by most of these workers. In a later paper 

that signals a shift away from the creative class discourse, Florida et al. (2012) continue 

to argue that education is an insufficient proxy for skills, but at the same time, they did 

not employ creative class definitions to operationalize human capital. Instead, they used 

skills from the O*NET database as an improved measure of human capital in their study 
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of regional development. More interestingly, the findings by Florida et al. (2012) show 

that cognitive and social intelligence skill types have a positive effect on regional wages, 

which resonates with Scott’s (2009) results that stress the importance of cognitive and 

affective skills. 

It is possible that creative jobs do exist in finance and accounting. However, this 

may be limited to only a handful of professions e.g. the financial engineers (“quants”), 

whose job responsibilities demand significant amounts of creativity. For most of the 

other occupations in the industry, creativity is not that important. Rather, cognitive 

skills like critical thinking and active learning are more essential. The rankings of the 

skills and tasks variables and positive wage premium associated with cognitive skills are 

consistent with Scott’s (2008) theory of the cognitive-cultural economy, which describes 

an elite class of workers who are endowed with strong cognitive abilities and deep 

technical knowledge. Their capacities for interaction with others (Scott, 2010, p. 115) 

also resonates with the finding in this study that interpersonal communication skills are 

important in the industry. 

As evidenced by the survey results and interviews, the trend of increased 

automation of finance and accounting work e.g. tax software and spreadsheet programs 

may have resulted in a deskilling phenomenon, where certain cognitive skills such as 

mathematics are being replaced by computerized systems. Despite this, cognitive skills 

of a higher order, particularly those that involve critical thinking and complex analysis, 

remain important as they cannot be fully replaced by current technology (at least for 

now). Besides higher level cognitive skills, interpersonal communication skills are also 
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currently unable to be substituted by technology, where the positive wage premium 

documented indicates their increased salience in finance and accounting. 

7.3 Limitations of Study 

The results in this thesis are based on 99 online survey responses (55 from 

Singapore and 44 from China) and ten interviews from Singapore. This modest sample 

size resulted from difficulties in recruiting participants from the population, as finance 

and accounting workers are busy people who may not have the time to participate in 

research studies. Having a larger sample size would have been helpful in terms of better 

generalizability of the results. The informants from China were located in other Chinese 

cities besides the main financial centers of Beijing and Shanghai. To the extent that the 

human capital requirements are different depending on the size and market orientation 

(national versus regional or international financial centers) of each financial center, the 

results of the China analysis cannot be easily generalized. The two-country scope of this 

study also means that the interpretation of the results is limited to only Singapore and 

China and cannot be extended to other countries. 

The survey was administered in an online format so that participants could take 

the survey at their convenience. While a pilot test was conducted, and revisions were 

made to enhance the clarity of the wording of questions and instructions, the lack of 

immediate support and guidance when a participant has doubts or needs clarification 

about the survey may have led to inaccurate responses. Despite repeated assurances 

about the complete anonymity of the research findings, some of the interviewees still 

exhibited signs of self-consciousness during the face-to-face interviews, such as asking 
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the researcher whether a particular choice was the ‘correct’ one. This self-moderating 

behavior may have led some of these participants to provide responses that they feel are 

able to meet the expectations of the research objectives, rather than responding in a 

manner that is aligned with their beliefs and actual experiences. 

The survey instrument used in this study relied on a list of skills and tasks that 

was narrowed down from a much bigger skills inventory. This may have caused other 

skills and tasks that are actually important, but were excluded from the list, to be 

omitted during data collection. The omission of these variables may have an impact on 

the findings. Furthermore, the difference between the perceived and actual importance 

of those skills and tasks may affect the way informants responded to the survey. 

Therefore, the results of this study may be affected by the extent to which the survey 

responses are an accurate reflection of the actual importance of different aspects of 

human capital to finance work. Given that the majority of the study participants have at 

least four years or more of industry experience, and more than half of the interviewees 

occupy managerial positions (allowing them to be in a good position to comment on the 

actual human capital requirements of the industry), it is reasonable to believe that the 

survey results capture those skills and tasks of actual importance. The high degree of 

similarity in the skills and tasks that were deemed important by two separate groups of 

workers (China and Singapore) lends further support that the survey data collected 

mirrors the actual rather than perceived importance of skills and tasks. 
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The survey samples obtained in both countries may not be representative of the 

target population in each country, since this study relied mostly on snowballing to 

recruit participants. This may affect the generalizability of the results to the finance and 

accounting industry in China and Singapore. However, the high degree of overlap in the 

most (and least) important skills and tasks variables that were chosen by informants in 

both countries suggests that the snowballing approach was effective in generating 

representative research samples for the survey. 

7.4 Future Research Directions 

If the challenge of obtaining a large sample size can be overcome, then the scope 

of the study can be expanded to examine whether differences in human capital 

requirements exist within the industry itself. The analysis could be segregated by firm 

type (banks, insurance, hedge funds etc.), or by department function (front-office, 

middle-office, back-office). Each sub-sector of finance and accounting is focused on 

different activities that may call for a different set of skills and work tasks. For example, 

banks deal with various types of customers that range from corporations to wealthy 

individuals, which may make relationship building and people-oriented skills more 

important. Similarly, front-office workers are responsible for bringing in sales and 

revenue, as compared to back-office employees, who perform more administrative-

related activities. 
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The influence of organization culture on skills was not explicitly examined in this 

thesis, which can be addressed in future research by investigating how firm-related 

factors such as corporate culture (Bernhardt et al., 2006) and corporate structure may 

affect human capital requirements at the firm level. The impact of national cultural 

differences on human capital (Mujtaba et al., 2013) can be further investigated by future 

studies that compare financial centers in other countries, e.g. New York (representing 

the West) versus Tokyo (representing the East). While this paper shows that those 

workers who have overseas work experience (internationalization) are more likely to 

rate cognitive skills more importantly than those without international work exposure, a 

deeper inquiry into this topic can be undertaken in future studies that look into the 

specific mechanisms that generate this heterogeneity in terms of workers’ perception of 

the relative importance of the same set of skills and tasks. 

An interesting theme that surfaced during the research concerned the automation 

of finance work, whereby interviewees acknowledged the productivity gains from 

computerization and other software applications. The role of new and emerging 

technologies, such as the application of blockchain to verify financial transactions, in 

changing the nature of finance and accounting work and consequently, their impact on 

the skills and tasks required of workers, merits further investigation. 
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Table 3.1 Financial Institutions in Singapore (as at Sept 6 2018) 

Number of 

Type of Institution Institutions 

Banking 230 

Local Banks 4 

Qualifying Full Bank 

Full Banks 

10 

19 

Wholesale Banks 96 

Offshore Banks 1 

Merchant Banks 

3 

Representative 

Money Broker 13 

Office (Banking) 41 

Financial Holding Company (Banking) 1 

SGS Primary Dealer 13 

29 

Finance Company 

Capital Markets 1345 

Capital Markets Services Licensee 713 

Approved CIS Trustee 15 

Registered Fund Management Company 263 

Exempt Capital Markets Services Entity 120 

Exempt Person Providing Corporate Finance Advisory Services 91 

Licensed Trust Company 58 

Exempt Trust Company 28 

Exempt Person Providing Trust Services 4 

Approved Exchange 4 

Approved Holding Company 5 

Approved Clearing House 4 

Recognized Market Operator 36 

Recognized Clearing House 3 

Licensed Trade Repository 1 

Financial Advisory 671 

Licensed Financial Advisor 64 

Exempt Person Providing Financial Advisory Services 53 

Exempt Financial Advisor 554 

Insurance 322 

Direct Insurer (Life) 16 

Direct Insurer (General) 51 

Direct Insurer (Composite) 8 

Reinsurer (Life) 3 

Reinsurer (General) 18 

Reinsurer (Composite) 8 

Captive Insurer (Life) 1 

Captive Insurer (General) 67 

Captive Insurer (Composite) 1 

Lloyd's Asia Scheme 27 

Authorized Reinsurer (General) 3 

Authorized Reinsurer (Composite) 2 

Registered Insurance Broker 80 

Exempt Insurance Broker 34 

Finance Holding Company (Insurance) 3 

Money Changing and Remittance Business 514 

412 

Remittance 102 

Money Changer 

Total Number of Institutions 3082 

Source: Monetary Authority of Singapore (MAS) 

(https://eservices.mas.gov.sg/fid) 
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Table 3.2 Assets and Number of Chinese Financial Institutions (2015) 

Assets (RMB 100 % of industry Number of % of total 

Institution type million) assets institutions* institutions* 

Large commercial banks 781,630 39.2 5 0.1 

Joint-stock commercial banks 369,880 18.6 12 0.3 

City commercial banks 226,802 11.4 133 3.1 

Policy banks & the CDB 192,847 9.7 3 0.1 

Rural commercial banks 152,342 7.6 859 20.2 

Rural credit cooperatives 86,541 4.3 1,373 32.3 

New-type rural financial institutions & postal savings bank 83,024 4.2 1,360 31.9 

Non-bank financial institutions 64,883 3.3 401 9.4 

Foreign banks 26,808 1.3 40 0.9 

Rural cooperative banks 7,625 0.4 71 1.7 

1,992,382 100 4,257 100 

* excludes 5 private banks 

Source: China Banking Regulatory Commission (CBRC) Annual Report 2015 

Table 3.3 Number of Employees by Institution Type in China (2014) 

Number of % of Total 

Institution type Employees Employees 

Policy banks & the CDB 62,520 2 

Large commercial banks 1,764,617 47 

Joint-stock commercial banks 410,816 11 

City commercial banks 346,816 9 

Rural commercial banks 373,635 10 

Rural cooperative banks 32,614 1 

Rural credit cooperatives 423,992 11 

Non-bank financial institutions 102,988 3 

Others 245,437 7 

Total 3,763,435 100 

Source: CNKI 
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Table 3.4 Employee Profile of Selected Chinese Financial Firms 

People's Bank of China 
Agriculture Development 

Bank of China 
ICBC 

CITIC Group 

Corporation 

Age 

35 years and below 

36-45 years 

46 years and above 

Total 

Employees 

28,326 

38,427 

64,249 

131,002 

% of Total 

22% 

29% 

49% 

100% 

Employees 

15,368 

11,670 

24,213 

51,251 

% of Total 

30% 

23% 

47% 

100% 

Employees 

142,207 

120,095 

183,312 

445,614 

% of Total 

32% 

27% 

41% 

100% 

Employees 

78,194 

52,043 

49,051 

179,288 

% of Total 

44% 

29% 

27% 

100% 

Education level 

PhD 

Masters 

Bachelors 

College and below 

Total 

Employees 

991 

10,480 

67,123 

52,408 

131,002 

% of Total 

1% 

8% 

51% 

40% 

100% 

Employees 

89 

2,222 

27,870 

21,070 

51,251 

% of Total 

0% 

4% 

54% 

41% 

100% 

Employees 

537 

19,566 

211,728 

213,783 

445,614 

% of Total 

0% 

4% 

48% 

48% 

100% 

Employees 

654 

16,502 

69,018 

93,114 

179,288 

% of Total 

0% 

9% 

38% 

52% 

100% 

Management level 

Upper management 

Middle management 

Lower management 

Total 

Employees 

5,977 

55,303 

33,418 

94,698 

% of Total 

6% 

58% 

35% 

100% 

Employees 

1,152 

16,969 

15,366 

33,487 

% of Total 

3% 

51% 

46% 

100% 

Employees 

7,713 

103,551 

137,109 

248,373 

% of Total 

3% 

42% 

55% 

100% 

Employees 

936 

2,853 

8,264 

12,053 

% of Total 

8% 

24% 

69% 

100% 

China Credit Trust Co 

Ltd 

People's Insurance 

Corporation of China 

(PICC) 

China Pacific Insurance 

Corporation (CPIC) 
China Ping'An Insurance 

Age 

35 years and below 

36-45 years 

46 years and above 

Total 

Employees 

54 

129 

56 

239 

% of Total 

23% 

54% 

23% 

100% 

Employees 

21,842 

17,909 

25,868 

65,619 

% of Total 

33% 

27% 

39% 

100% 

Employees 

52,305 

24,622 

11,212 

88,139 

% of Total 

59% 

28% 

13% 

100% 

Employees 

115,900 

19,191 

6,074 

141,165 

% of Total 

82% 

14% 

4% 

100% 

Education level 

PhD 

Masters 

Bachelors 

College and below 

Total 

Employees 

9 

146 

80 

4 

239 

% of Total 

4% 

61% 

33% 

2% 

100% 

Employees 

110 

3,911 

36,096 

25,502 

65,619 

% of Total 

0% 

6% 

55% 

39% 

100% 

Employees 

65 

2,397 

36,809 

48,868 

88,139 

% of Total 

0% 

3% 

42% 

55% 

100% 

Employees 

51 

3,814 

73,099 

64,201 

141,165 

% of Total 

0% 

3% 

52% 

45% 

100% 

Management level 

Upper management 

Middle management 

Lower management 

Total 

Employees 

-

-

-

% of Total 

-

-

-

Employees 

2,329 

11,741 

16,115 

30,185 

% of Total 

8% 

39% 

53% 

100% 

Employees 

889 

6,440 

8,797 

16,126 

% of Total 

6% 

40% 

55% 

100% 

Employees 

381 

2,152 

9,916 

12,449 

% of Total 

3% 

17% 

80% 

100% 

Source: CNKI 
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Table 4.1.1 Ratings of Importance of Skills - Financial Analysts Versus Accountants 

Rating (Importance) 

No. Skill Financial Analysts Accountants 

1 Critical Thinking 78 72 

2 Reading Comprehension 75 72 

3 Active Listening 72 72 

4 Mathematics 72 72 

Writing 69 66 

6 Speaking 69 69 

7 Judgment and Decision Making 66 63 

8 Active Learning 63 53 

9 Complex Problem Solving 63 56 

Monitoring 56 60 

11 Systems Analysis 53 56 

12 Systems Evaluation 53 47 

13 Persuasion 47 50 

14 Time Management 47 53 

Social Perceptiveness 44 50 

16 Learning Strategies 38 50 

17 Service Orientation 38 50 

18 Coordination 35 50 

19 Negotiation 35 47 

Instructing 31 44 

21 Operations Analysis 31 38 

22 Management of Financial Resources 31 38 

23 Programming 22 10 

24 Management of Personnel Resources 22 44 

Quality Control Analysis 19 13 

26 Management of Material Resources 19 25 

27 Science 16 22 

28 Technology Design 16 16 

29 Operation Monitoring 16 22 

Troubleshooting 10 6 

31 Operation and Control 3 0 

32 Equipment Selection 0 0 

33 Installation 0 0 

34 Equipment Maintenance 0 0 

Repairing 0 0 

Source: O*NET 
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Table 4.1.2 Ratings of Importance of Work Activities - Financial Analysts Versus Accountants 

Rating (Importance) 

No. Work Activity Financial Analysts Accountants 

1 Interacting With Computers 96 89 

2 Getting Information 90 81 

3 Analyzing Data or Information 89 73 

4 Processing Information 85 76 

Identifying Objects, Actions, and Events 80 54 

Evaluating Information to Determine Compliance with 
79 74 

6 Standards 

7 Monitor Processes, Materials, or Surroundings 78 64 

Establishing and Maintaining Interpersonal 
78 76 

8 Relationships 

9 Updating and Using Relevant Knowledge 76 63 

Organizing, Planning, and Prioritizing Work 75 76 

11 Making Decisions and Solving Problems 74 71 

12 Thinking Creatively 71 52 

Estimating the Quantifiable Characteristics of Products, 
70 45 

13 Events, or Information 

Communicating with Supervisors, Peers, or 
69 80 

14 Subordinates 

Interpreting the Meaning of Information for Others 62 59 

16 Judging the Qualities of Things, Services, or People 61 42 

17 Documenting/Recording Information 61 77 

18 Communicating with Persons Outside Organization 60 63 

19 Developing Objectives and Strategies 49 54 

Inspecting Equipment, Structures, or Material 46 30 

21 Selling or Influencing Others 40 34 

22 Scheduling Work and Activities 37 51 

23 Provide Consultation and Advice to Others 36 41 

24 Performing Administrative Activities 35 75 

Coordinating the Work and Activities of Others 29 53 

26 Training and Teaching Others 28 60 

27 Resolving Conflicts and Negotiating with Others 22 47 

28 Developing and Building Teams 21 54 

29 Coaching and Developing Others 20 46 

Performing for or Working Directly with the Public 18 20 

31 Monitoring and Controlling Resources 18 57 

32 Guiding, Directing, and Motivating Subordinates 17 43 

33 Assisting and Caring for Others 10 36 

Operating Vehicles, Mechanized Devices, or 
9 5 

34 Equipment 

Staffing Organizational Units 6 34 

36 Controlling Machines and Processes 4 16 

37 Performing General Physical Activities 3 16 

38 Handling and Moving Objects 3 17 

Drafting, Laying Out, and Specifying Technical Devices, 
3 7 

39 Parts, and Equipment 

Repairing and Maintaining Mechanical Equipment 1 6 

41 Repairing and Maintaining Electronic Equipment 1 5 

Source: O*NET 
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Table 4.2 Twenty-Five Finance and Accounting Occupations and Sample Job Titles 

No. Occupation Sample job titles (reported) 

• Accountant • Certified Public Accountant (CPA) 

• Accounting Manager • Cost Accountant 
Accountants • Accounting Officer • Financial Reporting Accountant 

• Accounting Supervisor • General Accountant 

• Business Analyst • Staff Accountant 

• Assurance Manager • Auditor-in-Charge 

• Assurance Senior • Deputy for Audit 
Auditors • Audit Manager • Financial Auditor 

• Audit Partner • Internal Audit Director 

• Auditor • Internal Auditor 

• Assistant Manager • Credit Administration Manager 
Financial Managers, • Assistant Vice President (AVP) • Financial Center Manager 

Branch or • Banking Center Manager (BCM) • Regional Manager 
Department • Banking Officer • Service Center Manager 

• Branch Manager • Vice President 

• Chief Financial Officer (CFO) • Finance Director 

• Chief School Finance Officer • Finance Manager 
Treasurers and 

• Comptroller • Finance Vice President 
Controllers 

• Controller • School Treasurer 

• Director of Finance • Treasurer 

• Analyst • Credit Manager 

• Credit Administrator • Credit Representative 
Credit Analysts • Credit Analyst • Credit Risk Analyst 

• Credit and Collections Analyst • Risk Analyst 

• Underwriter 

• Credit Products Officer • Planning Analyst 

• Equity Research Analyst • Real Estate Analyst 
Financial Analysts • Financial Analyst • Research Analyst 

• Investment Analyst • Securities Analyst 

• Operational Risk Analyst 

• Account Executive • Financial Counselor 

• Analyst • Financial Planner 
Personal Financial 

• Certified Financial Planner (CFP) • Investment Advisor 
Advisors 

• Financial Advisor • Portfolio Manager 

• Financial Consultant • Registered Representative 

• Account Underwriter • Health Underwriter 

• Automobile and Property Underwriter • Life Underwriter 
Insurance 

• Commercial Lines Underwriter • Personal Lines Underwriter 
Underwriters 

• Commercial Underwriter • Underwriter 

• Customer Service Representative • Underwriting Director 

• Branch Manager • Loan Officer 

• Business Banking Officer • Mortgage Loan Officer 
Loan Officers • Commercial Banker • Mortgage Loan Originator 

• Commercial Loan Officer • Portfolio Manager 

• Corporate Banking Officer • Relationship Manager 

• Client Manager • Personal Banker 

• Financial Consultant • Registered Representative 
Sales Agents, 

• Financial Services Representative • Relationship Banker 
Financial Services 

• Financial Specialist • Relationship Manager 

• Investment Officer • Select Banker 
Fraud Examiners, • Certified Fraud Examiner • Special Agent 

11 Investigators and • Inspector General • Special Investigation Unit Investigator 
Analysts • Investigator 

• Account Executive • Investment Executive 
Sales Agents, • Financial Consultant • Investment Representative 
Securities and • Financial Representative • Investment Specialist 
Commodities • Investment Advisor • Registered Representative 

• Investment Consultant • Stock Broker 

• Broker • Investment Trader 

• Corporate Bond Trader • Option Trader 
Securities and 

• Equity Trader • Options Trader 
Commodities Traders 

• Fixed Income Director • Securities Lending Trader 

• Fixed Income Trading Vice President • Trader 
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Table 4.2 Twenty-Five Finance and Accounting Occupations and Sample Job Titles 

No. Occupation Sample job titles (reported) 

• Accounting Supervisor • Budget Officer 

• Budget Analyst • Chief Financial Officer (CFO) 
13 Budget Analysts 

• Budget and Policy Analyst • Cost Accountant 

• Budget Coordinator • Staff Analyst 

• Assistant Vice President, Investment • Portfolio Manager 

Analysis 
Investment Fund • Equity Analyst • Senior Investment Analyst 

Managers • Fixed Income Portfolio Manager • Senior Portfolio Manager 

• Investment Analyst • Vice President and Portfolio Manager 

• Lead Portfolio Manager • Vice President, Fixed Income 

• Actuarial Analyst • Consulting Actuary 

• Actuarial Assistant • Health Actuary 
16 Actuaries • Actuarial Associate • Pricing Actuary 

• Actuarial Consultant • Pricing Analyst 

• Actuary • Product Development Actuary 

• Certified Income Tax Preparer (CTP) • Tax Advisor 

• Corporate Tax Preparer • Tax Associate 
Tax Preparers • Enrolled Agent • Tax Consultant 

• Income Tax Preparer • Tax Preparer 

• Master Tax Advisor • Tax Specialist 

• Applications Analyst • Computer Systems Consultant 

• Business Analyst • Information Systems Analyst (ISA) 
Computer Systems 

• Business Systems Analyst • Programmer Analyst 
Analysts 

• Computer Analyst • Systems Analyst 

• Computer Systems Analyst • Systems Engineer 

• Actuarial Analyst • Data Analyst 

• Actuarial Assistant • Research Analyst 
19 Statistical Assistants • Actuarial Technician • Research Assistant 

• Administrative Analyst • Statistical Clerk 

• Assistant Statistician • Statistical Technician 

• Computer Security Specialist • Information Security Officer 

• Computer Specialist • Information Security Specialist 
Information Security 

• Data Security Administrator • Information Systems Security Analyst 
Analysts 

• Information Security Analyst • Information Technology Security Analyst 

• Information Security Manager • Information Technology Specialist 

• Program Research Specialist • Statistical Analyst 
21 Statisticians • Senior Statistician • Statistician 

• Trend Investigator 

• Application Integration Engineer • Software Architect 

• Applications Developer • Software Developer 
Software Developers, 

• Business Systems Analyst • Software Development Engineer 
Applications 

• Computer Consultant • Software Engineer 

• Programmer Analyst • Technical Consultant 

Mathematical 
• Mathematical Technicians 

Technicians 

• Quality Assurance/Regulatory Affairs • Regulatory Affairs Specialist 

Regulatory Affairs Specialist (QA/RA Specialist) 

Specialists • Regulatory Affairs Analyst • Regulatory Affairs Strategy Specialist 
(Compliance • Regulatory Affairs Associate • Regulatory Associate 

Officers) • Regulatory Affairs Consultant • Regulatory Services Consultant 

• Regulatory Submissions Associate 

• Bank Secrecy Act Anti-Money • Home Mortgage Disclosure Act 

Laundering Officer (BSA/AML Officer) Specialist (HMDA Specialist) 

• Community Reinvestment Act Officer • Principal Examiner 
25 Financial Examiners (CRA Officer) 

• Credit Union Examiner • Senior Capital Markets Specialist 

• Credit Union Field Examiner • Senior Examiner 

• Examining Officer • Supervisory Examiner 

Source: O*NET 

213 



        

 

 
          

   

 

            

         

     

  
        

      

      

 
           

      

             

    

    

       

       

     

 
        

 
           

 

      

 
          

       

 

         

           

  

         

           

 

Table 4.3 List of Skills Variables Used in Survey 

No. Skill Element Description 

Understanding the implications of new information for both current and 
1 Active Learning 

future problem-solving and decision-making. 

Giving full attention to what other people are saying, taking time to 

2 Active Listening understand the points being made, asking questions as appropriate, 

and not interrupting at inappropriate times. 

Identifying complex problems and reviewing related information to 
3 Complex Problem Solving 

develop and evaluate options and implement solutions. 

4 Coordination Adjusting actions in relation to others' actions. 

Using logic and reasoning to identify the strengths and weaknesses of 
5 Critical Thinking 

alternative solutions, conclusions or approaches to problems. 

Judgment and Decision Considering the relative costs and benefits of potential actions to 
6 

Making choose the most appropriate one. 

7 Mathematics Using mathematics to solve problems. 

Monitoring/Assessing performance of yourself, other individuals, or 
8 Monitoring 

organizations to make improvements or take corrective action. 

9 Programming Writing computer programs for various purposes. 

Understanding written sentences and paragraphs in work related 
10 Reading Comprehension 

documents. 

Being aware of others' reactions and understanding why they react as 
11 Social Perceptiveness 

they do. 

12 Speaking Talking to others to convey information effectively. 

Determining how a system should work and how changes in 
13 Systems Analysis 

conditions, operations, and the environment will affect outcomes. 

Identifying measures or indicators of system performance and the 

14 Systems Evaluation actions needed to improve or correct performance, relative to the goals 

of the system. 

15 Time Management Managing one's own time and the time of others. 

Communicating effectively in writing as appropriate for the needs of the 
16 Writing 

audience. 

Source: O*NET 
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Table 4.3 List of Tasks Variables Used in Survey 

No. Generalized Work Activity Description 

Communicating with people outside the organization, 

1 
Communicating with Persons 

Outside Organization 

representing the organization to customers, the public, 

government, and other external sources. This information 

can be exchanged in person, in writing, or by telephone or e-

mail. 

2 
Communicating with Supervisors, 

Peers, or Subordinates 

Providing information to supervisors, co-workers, and 

subordinates by telephone, in written form, e-mail, or in 

person. 

3 Documenting/Recording Information 
Entering, transcribing, recording, storing, or maintaining 

information in written or electronic/magnetic form. 

4 
Establishing and Maintaining 

Interpersonal Relationships 

Developing constructive and cooperative working 

relationships with others, and maintaining them over time. 

5 
Evaluating Information to Determine 

Compliance with Standards 

Using relevant information and individual judgment to 

determine whether events or processes comply with laws, 

regulations, or standards. 

6 
Identifying Objects, Actions, and 

Events 

Identifying information by categorizing, estimating, 

recognizing differences or similarities, and detecting 

changes in circumstances or events. 

Using computers and computer systems (including 

7 Interacting With Computers hardware and software) to program, write software, set up 

functions, enter data, or process information. 

8 
Interpreting the Meaning of 

Information for Others 

Translating or explaining what information means and how it 

can be used. 

9 
Making Decisions and Solving 

Problems 

Analyzing information and evaluating results to choose the 

best solution and solve problems. 

10 
Organizing, Planning, and 

Prioritizing Work 

Developing specific goals and plans to prioritize, organize, 

and accomplish your work. 

Compiling, coding, categorizing, calculating, tabulating, 

11 
Processing and Analyzing Data or 

Information 

auditing, or verifying information or data. Identifying the 

underlying principles, reasons, or facts of information by 

breaking down information or data into separate parts. 

Developing, designing, or creating new applications, ideas, 

12 Thinking Creatively relationships, systems, or products, including artistic 

contributions. 

13 
Updating and Using Relevant 

Knowledge 

Keeping up-to-date technically and applying new knowledge 

to your job. 

Source: O*NET 
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Table 4.5.1 Comparison of the Means Between Early Responders (Group 1) 

and Late Responders (Group 2) - Singapore Informants 

t-test for equality of means 

Variable Group N t-statistic p-value 

Education level 
1 30 

0.8956 0.3745 
2 25 

Number of firms previously worked in 
1 

2 

30 

25 
0.2918 0.7716 

Years of experience in finance 
1 

2 

30 

25 
-0.8171 0.4176 

Table 4.5.2 Comparison of the Means Between Early Responders (Group 1) 

and Late Responders (Group 2) - China Informants 

t-test for equality of means 

Variable Group N t-statistic p-value 

Education level 
1 24 

-1.4564 0.1527 
2 20 

Number of firms previously worked in 
1 

2 

24 

20 
-0.1698 0.8658 

Years of experience in finance 
1 

2 

24 

20 
-1.6584 0.1049 
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Table 5.1.1 Singapore Respondents by Gender 

Gender No. of respondents % of total 

Male 23 42% 

Female 32 58% 

Grand Total 55 100% 

Table 5.1.2 Singapore Respondents by Age Group 

Age group No. of respondents % of total 

21-29 10 18% 

30-39 22 40% 

40-49 11 20% 

50-59 9 16% 

60 or older 3 5% 

Grand Total 55 100% 

Table 5.1.3 Singapore Respondents by Education Level 

Education level No. of respondents % of total 

Doctor of Philosophy (PhD) 1 2% 

Master's degree 9 16% 

Bachelor's degree 37 67% 

Some college but no degree (e.g. diploma) 6 11% 

Secondary school degree or equivalent 2 4% 

Grand Total 55 100% 

217 



       

   
  

 

 

 

 

 

  

          

      

 

       

   
  

 

 

 

 

 

  

          

      

 

Table 5.1.4 Singapore Respondents by Total Work Experience 

Experience No. of Cumulative 
% of total 

(total) respondents total 

1-3 years 5 9% 9% 

4-7 years 9 16% 25% 

8-10 years 7 13% 38% 

10-15 years 13 24% 62% 

> 15 years 21 38% 100% 

Total 55 100% 

Table 5.1.5 Singapore Respondents by Total Work Experience and Age Group 

1-3 years 4-7 years 8-10 years 10-15 years > 15 years Total 

21-29 5 5 0 0 0 10 

30-39 0 4 7 11 0 22 

40-49 0 0 0 2 9 11 

50-59 0 0 0 0 9 9 

> 60 0 0 0 0 3 3 

Total 5 9 7 13 21 55 

Table 5.1.6 Singapore Respondents by Experience in Finance/Accounting 

Experience No. of 
% of total 

Cumulative 

(total) respondents total 

1-3 years 9 16% 16% 

4-7 years 8 15% 31% 

8-10 years 8 15% 45% 

10-15 years 13 24% 69% 

> 15 years 17 31% 100% 

Total 55 100% 

Table 5.1.7 Singapore Respondents by Experience in Finance/Accounting and Age Group 

1-3 years 4-7 years 8-10 years 10-15 years > 15 years Total 

21-29 6 4 0 0 0 10 

30-39 1 3 7 11 0 22 

40-49 2 0 1 2 6 11 

50-59 0 1 0 0 8 9 

> 60 0 0 0 0 3 3 

Total 9 8 8 13 17 55 
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Table 5.1.8 Singapore Respondents by Type of Firm Currently Employed 

Type of firm No. of respondents % of total 

Accounting 1 2% 

Asset management 5 9% 

Commercial bank 14 25% 

Consulting 1 2% 

Corporate bank 1 2% 

Finance Advisory 1 2% 

Investment bank 13 24% 

Investment management 1 2% 

M&A firm 1 2% 

Others 15 27% 

Retail bank 2 4% 

Grand Total 55 100% 

Table 5.1.9 Singapore Respondents by Previous Employment in Other Finance 

& Accounting Companies 

Other firms worked No. of respondents % of total 

1 12 24% 

2 17 34% 

3 9 18% 

4 4 8% 

5 2 4% 

More than 5 6 12% 

Grand Total 50 100% 

Table 5.1.10 Singapore Respondents by Number of Other Cities Worked 

No. of other cities No. of respondents % of total 

0 11 20% 

1 29 53% 

2 8 15% 

3 4 7% 

4 1 2% 

5 1 2% 

More than 5 1 2% 

Grand Total 55 100% 
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Table 5.1.11 Median Monthly Gross Wage of Selected Occupations Within Major Occupational Groups by Industry, June 2016 

Gross Wage (S$) Industries Occupational Group 

Financial And Insurance Services Financial/Insurance services manager (eg financial institution 8,700 

branch manager) 

Financial/Investment adviser (eg relationship manager) 5,250 

Compliance officer/Risk analyst (financial) 7,938 

Manufacturing Industrial and production engineer 5,111 

Manufacturing plant/Production manager 7,499 

Mechanical engineer 4,903 

Wholesale And Retail Trade Sales and marketing manager 6,980 

Retail/Shop sales manager 4,211 

Wholesale trade manager 7,000 

Transportation And Storage Transport operations manager 6,173 

Mechanical engineer 5,004 

Supply and distribution/Logistics/Warehousing manager 5,799 

Accommodation And Food Services Restaurant manager 3,000 

Managing director/Chief executive officer 5,000 

Sales and marketing manager 4,499 

Information And Communications Systems analyst 5,571 

Applications/Systems programmer 5,050 

Sales and marketing manager 7,956 

Real Estate Services Premises and facilities maintenance manager (including building 5,800 

security manager) 

Budgeting and financial accounting manager (including financial 7,118 

controller) 

Sales and marketing manager 6,174 

Professional Services Civil engineer 6,300 

Budgeting and financial accounting manager (including financial 7,810 

controller) 

Technical/Engineering services manager (eg shipyard manager) 9,320 

Administrative And Support Services Managing director/Chief executive officer 7,500 

Sales and marketing manager 5,828 

Budgeting and financial accounting manager (including financial 6,413 

controller) 

Education, Health And Social Services Registered nurse and other nursing professional (eg clinical nurse, 4,300 

nurse educator, excluding enrolled nurse) 

Education and training institution manager 4,470 

Health services manager 7,334 

Arts, Entertainment, Recreation And Human resource manager 6,700 

Other Services Recreation centre manager 5,220 

Managing director/Chief executive officer 8,000 

Source: Singapore Ministry Of Manpower 

220 



       

  
  

  

  

  

  

  

  

 

         

 
  

  

  

 

 

 

 

  

 

          

 

  

     

  

Table 5.1.12 Singapore Respondents by Annual Salary Range 

Salary range (annual) 
No. of 

respondents 
% of total 

Less than $50,000 5 11% 

$50,000 - $100,000 14 30% 

$100,000 - $150,000 9 20% 

$150,000 - $250,000 14 30% 

More than $250,000 4 9% 

Grand Total 46 100% 

Table 5.1.13 Singapore Respondents' Perception of Salary Relative to Peers 

Salary benchmark 
No. of 

respondents 
% of total 

Very much lower 

Much lower 

5 

5 

9% 

9% 

Somewhat lower 26 47% 

Somewhat higher 

Much higher 

Very much higher 

17 

2 

0 

31% 

4% 

0% 

Grand Total 55 100% 

Table 5.1.14 Chi-Square Test of Salary Perception Relative to Peers (Singapore) 

Group 

Low income 

High income (>$150K) 

Total 

Salary is relatively 

Low High 

23 5 

8 10 

31 15 

Total 

28 

18 

46 

Pearson chi2(1) = 7.0857 Pr = 0.008 
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Table 5.2.1 Top Five Most Important Skills (Singapore) 

No. of % of 
No. Skill 

respondents respondents 

1 Judgment and Decision Making 40 73% 

2 Critical Thinking 34 62% 

3 Time Management 29 53% 

4 Complex Problem Solving 28 51% 

5 Coordination 28 51% 

6 Active Learning 24 44% 

7 Active Listening 22 40% 

8 Speaking 20 36% 

9 Monitoring 17 31% 

10 Writing 8 15% 

11 Systems Analysis 7 13% 

12 Mathematics 6 11% 

13 Social Perceptiveness 4 7% 

14 Systems Evaluation 4 7% 

15 Reading Comprehension 3 5% 

16 Networking* 1 2% 

17 Programming 0 0% 

*entered by informant as an open-ended option 

Table 5.2.2 Top Five Least Important Skills (Singapore) 

No. of % of 
No. Skill 

respondents respondents 

1 Programming 47 85% 

2 Systems Evaluation 42 76% 

3 Systems Analysis 39 71% 

4 Mathematics 31 56% 

5 Social Perceptiveness 29 53% 

6 Writing 21 38% 

7 Reading Comprehension 20 36% 

8 Speaking 11 20% 

9 Complex Problem Solving 8 15% 

10 Monitoring 7 13% 

11 Coordination 6 11% 

12 Active Learning 5 9% 

13 Active Listening 4 7% 

14 Time Management 3 5% 

15 Critical Thinking 2 4% 

16 Judgment and Decision Making 0 0% 
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Table 5.2.3 Weighted Totals of Most Important Skills by Rank (Singapore) 

Second 
Most Third most Fourth most Fifth most 

Skill important 

(Weight =5) 

most 

important 

(Weight =4) 

important 

(Weight =3) 

important 

(Weight =2) 

important 

(Weight =1) 

Weighted 

totals 

Judgment and Decision Making 8 11 9 5 7 128 

Critical Thinking 8 9 8 6 3 115 

Time Management 10 3 4 5 7 91 

Complex Problem Solving 7 5 8 4 4 91 

Coordination 5 7 6 5 5 86 

Active Learning 5 4 3 5 7 67 

Active Listening 8 0 3 7 4 67 

Speaking 4 2 3 8 3 56 

Monitoring 0 4 4 5 4 42 

Writing 0 2 1 2 3 18 

Systems Analysis 0 2 2 1 2 18 

Mathematics 0 3 1 0 2 17 

Systems Evaluation 0 1 1 1 1 10 

Social Perceptiveness 0 1 0 1 2 8 

Reading Comprehension 0 1 1 0 1 8 

Networking 0 0 1 0 0 3 

Programming 0 0 0 0 0 0 

Totals 55 55 55 55 55 825 

Table 5.2.4 Weighted Totals of Least Important Skills by Rank (Singapore) 

Second 
Least Third least Fourth least Fifth least 

Skill important 

(Weight =5) 

least 

important 

(Weight =4) 

important 

(Weight =3) 

important 

(Weight =2) 

important 

(Weight =1) 

Weighted 

totals 

Programming 22 8 8 6 3 181 

Systems Evaluation 9 10 13 6 4 140 

Systems Analysis 1 15 9 10 4 116 

Mathematics 6 6 3 11 5 90 

Social Perceptiveness 4 4 11 5 5 84 

Writing 7 0 5 3 6 62 

Reading Comprehension 3 5 2 3 7 54 

Speaking 1 2 2 1 5 26 

Complex Problem Solving 1 0 0 3 4 15 

Active Learning 1 0 1 2 1 13 

Monitoring 0 1 0 2 4 12 

Active Listening 0 2 0 1 1 11 

Time Management 0 2 0 1 0 10 

Coordination 0 0 1 1 4 9 

Critical Thinking 0 0 0 0 2 2 

Judgment and Decision Making 0 0 0 0 0 0 

Totals 55 55 55 55 55 825 
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Table 5.3.1 Top Five Most Important Tasks (Singapore) 

No. of % of 
No. Task 

respondents respondents 

1 Communicating with Supervisors, Peers, or Subordinates 40 74% 

2 Making Decisions and Solving Problems 37 69% 

3 Communicating with Persons Outside Organization 31 57% 

4 Establishing and Maintaining Interpersonal Relationships 27 50% 

5 Organizing, Planning, and Prioritizing Work 27 50% 

6 Evaluating Information to Determine Compliance with Standards 21 39% 

7 Documenting/Recording Information 20 37% 

8 Processing and Analyzing Data or Information 19 35% 

9 Thinking Creatively 14 26% 

10 Updating and Using Relevant Knowledge 14 26% 

11 Interpreting the Meaning of Information for Others 9 17% 

12 Identifying Objects, Actions, and Events 5 9% 

13 Interacting With Computers 4 7% 

14 Revenue* 1 2% 

15 Influencing, Consulting and Advising* 1 2% 

*entered by informant as an open-ended option 

Table 5.3.2 Top Five Least Important Tasks (Singapore) 

No. of % of 
No. Task 

respondents respondents 

1 Interacting With Computers 42 78% 

2 Identifying Objects, Actions, and Events 39 72% 

3 Interpreting the Meaning of Information for Others 31 57% 

4 Thinking Creatively 27 50% 

5 Documenting/Recording Information 24 44% 

6 Evaluating Information to Determine Compliance with Standards 20 37% 

7 Processing and Analyzing Data or Information 19 35% 

8 Updating and Using Relevant Knowledge 19 35% 

9 Communicating with Persons Outside Organization 16 30% 

10 Establishing and Maintaining Interpersonal Relationships 15 28% 

11 Organizing, Planning, and Prioritizing Work 8 15% 

12 Communicating with Supervisors, Peers, or Subordinates 6 11% 

13 Making Decisions and Solving Problems 4 7% 
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Table 5.3.3 Weighted Totals of Most Important Tasks by Rank (Singapore) 

Most 
Second 

Third most Fourth most Fifth most 

Task important 

(Weight =5) 

most 

important 

(Weight =4) 

important 

(Weight =3) 

important 

(Weight =2) 

important 

(Weight =1) 

Weighted 

totals 

Communicating with Supervisors, Peers, or Subordinates 12 7 7 6 8 129 

Making Decisions and Solving Problems 8 8 8 8 5 117 

Establishing and Maintaining Interpersonal Relationships 7 10 2 5 3 94 

Communicating with Persons Outside Organization 7 4 3 7 10 84 

Organizing, Planning, and Prioritizing Work 5 4 5 8 5 77 

Documenting/Recording Information 4 5 6 2 3 65 

Evaluating Information to Determine Compliance with Standards 2 5 6 4 4 60 

Processing and Analyzing Data or Information 2 5 5 5 2 57 

Thinking Creatively 3 2 2 3 4 39 

Updating and Using Relevant Knowledge 3 0 2 3 6 33 

Interpreting the Meaning of Information for Others 0 2 4 1 2 24 

Identifying Objects, Actions, and Events 0 2 1 1 1 14 

Interacting With Computers 0 0 2 1 1 9 

Revenue 1 0 0 0 0 5 

Influencing, consulting and advising 0 0 1 0 0 3 

Total 54 54 54 54 54 810 

Table 5.3.4 Weighted Totals of Least Important Tasks by Rank (Singapore) 

Least 
Second 

Third least Fourth least Fifth least 

Task important 

(Weight =5) 

least 

important 

(Weight =4) 

important 

(Weight =3) 

important 

(Weight =2) 

important 

(Weight =1) 

Weighted 

totals 

Interacting With Computers 14 12 10 3 3 157 

Identifying Objects, Actions, and Events 12 5 10 11 1 133 

Thinking Creatively 10 6 2 5 4 94 

Interpreting the Meaning of Information for Others 2 10 7 5 7 88 

Documenting/Recording Information 5 5 3 8 3 73 

Processing and Analyzing Data or Information 2 4 5 4 4 53 

Evaluating Information to Determine Compliance with Standards 0 4 8 2 6 50 

Updating and Using Relevant Knowledge 2 1 3 5 8 41 

Establishing and Maintaining Interpersonal Relationships 3 1 3 4 4 40 

Communicating with Persons Outside Organization 2 3 2 2 7 39 

Organizing, Planning, and Prioritizing Work 1 1 0 2 4 17 

Communicating with Supervisors, Peers, or Subordinates 0 1 1 3 1 14 

Making Decisions and Solving Problems 1 1 0 0 2 11 

Total 54 54 54 54 54 810 
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Table 5.4.1 Formal Training Program in Company (Singapore) 

Has Training Rating 
Grand Total Average Rating 

Program 1 2 3 4 

No 1.9% 22.6% 9.4% 1.9% 35.8% 2.32 

Yes 3.8% 11.3% 39.6% 9.4% 64.2% 2.85 

5.7% 34.0% 49.1% 11.3% 100.0% 2.66 

Table 5.4.2 Two-Sample Wilcoxon Rank-Sum (Mann-Whitney) Test of Mean Group Ratings 

Has Training 
Observations Rank sum Expected 

Program (trainprg) 

No 19 375 513 

Yes 34 1056 918 

combined 53 1431 1431 

unadjusted variance 2907 

adjustment for ties -460.94 

adjusted variance 2446.06 

Ho: rating(trainprg==No) = rating(trainprg==Yes) 

z = -2.790 

Prob > |z| = 0.0053 

Table 5.5.1 Usage Frequency of Learning Channels (Singapore) 

Learning Channel 
Never (Weight 

= 0) 

Once in a 

while 

(Weight = 1) 

About half 

the time 

(Weight = 2) 

Most of the 

time (Weight 

= 3) 

Always 

(Weight = 4) 
Weighted mean Rank 

Consult with my co-

workers 
3 12 11 21 6 2.28 1 

Online search 2 15 10 10 9 2.20 2 

Consult with my 

supervisor 
3 18 11 20 2 2.00 3 

Company's standard 

operating procedures 
7 22 8 12 4 1.70 4 

Training by external 

vendor 
13 24 7 7 2 1.26 5 
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Table 5.5.2 One-way ANOVA of Usage Frequency of Learning Channels (Singapore) 

Source 

Model 

Channel 

Residual 

Total 

Number of obs = 258 

Root MSE = 1.13421 

Partial SS 

35.81 

35.81 

325.47 

361.28 

df 

4 

4 

253 

257 

MS 

8.95 

8.95 

1.29 

1.41 

R-squared = 0.0991 

Adj R-squared = 0.0849 

F Prob>F 

6.96 0.0000 

6.96 0.0000 

Table 5.5.3 Tukey-Kramer Pairwise Comparisons of Learning Channels (Singapore) 

Studentized range critical value (.05, 5, 253) = 3.885683 

Pair Group Group Group Means Mean Diff TK-test 

1 versus 2 Consult with my co-workers versus Consult with my supervisor 2.28 2.00 0.28 1.82 

1 versus 3 Consult with my co-workers versus 
Refer to company's standard 

operating procedures 
2.28 1.70 0.58 3.75 

1 versus 4 Consult with my co-workers versus Training by external vendor 2.28 1.26 1.02 6.54* 

1 versus 5 Consult with my co-workers versus Online search 2.28 2.20 0.09 0.54 

2 versus 3 Consult with my supervisor versus 
Refer to company's standard 

operating procedures 
2.00 1.70 0.30 1.94 

2 versus 4 Consult with my supervisor versus Training by external vendor 2.00 1.26 0.74 4.72* 

2 versus 5 Consult with my supervisor versus Online search 2.00 2.20 0.20 1.21 

3 versus 4 
Refer to company's standard 

operating procedures 
versus Training by external vendor 1.70 1.26 0.43 2.79 

3 versus 5 
Refer to company's standard 

versus Online search 1.70 2.20 0.50 3.08 
operating procedures 

4 versus 5 Training by external vendor versus Online search 1.26 2.20 0.93 5.76* 

*p < 0.05 
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Table 5.6 Factor Analysis of Skills Variables (Unrotated) 

Factor analysis/correlation Number of obs = 55 

Method: principal factors Retained factors = 6 

Rotation: (unrotated) Number of params = 75 

Factor Eigenvalue Difference Proportion Cumulative 

Factor1 2.27608 0.26932 0.1577 0.1577 

Factor2 2.00677 0.34517 0.1390 0.2967 

Factor3 1.66160 0.18322 0.1151 0.4118 

Factor4 1.47838 0.28723 0.1024 0.5142 

Factor5 1.19115 0.17623 0.0825 0.5967 

Factor6 1.01492 0.07757 0.0703 0.6670 

Factor7 0.93735 0.13071 0.0649 0.7319 

Factor8 0.80664 0.05752 0.0559 0.7878 

Factor9 0.74911 0.06532 0.0519 0.8396 

Factor10 0.68379 0.10570 0.0474 0.8870 

Factor11 0.57810 0.14431 0.0400 0.9271 

Factor12 0.43378 0.03923 0.0300 0.9571 

Factor13 0.39455 0.14820 0.0273 0.9844 

Factor14 0.24635 0.26794 0.0171 1.0015 

Factor15 -0.02159 . -0.0015 1.0000 

LR test: independent vs. saturated: chi2(105) = 379.30 Prob>chi2 = 0.0000 

Factor loadings (pattern matrix) and unique variances 

Variable Factor1 Factor2 Factor3 Factor4 Factor5 Uniqueness 

actlearn -0.4863 -0.0805 -0.2637 -0.2823 0.3547 0.4820 

actlisten -0.1276 -0.5950 -0.3233 0.4652 -0.0276 0.3080 

probsolv 0.3344 -0.3657 -0.3357 -0.2389 -0.3977 0.4265 

coordn -0.5357 -0.2230 0.1988 0.0171 -0.5110 0.3624 

crithink 0.6667 0.2770 -0.1339 -0.3531 -0.0294 0.3353 

makedec 0.1552 0.2939 -0.4477 0.1845 0.4236 0.4756 

math -0.2790 0.0785 -0.0922 -0.4475 0.3999 0.5474 

monitor -0.5101 0.2224 0.0356 -0.4007 -0.2368 0.4724 

reading 0.1058 0.1293 0.5688 0.1622 0.2333 0.5678 

socpercept -0.0570 -0.3924 -0.0844 0.4778 0.2391 0.5502 

speak 0.6078 -0.3563 0.3733 0.0714 0.0233 0.3587 

sysanalysis 0.0652 0.7313 -0.1404 0.4358 -0.1243 0.2359 

syseval 0.0769 0.5979 -0.2019 0.2604 -0.3327 0.4173 

timemgt -0.4101 0.2265 0.6489 0.1926 0.0955 0.3132 

write 0.5055 -0.0542 0.3945 -0.2257 0.0403 0.5333 
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Table 5.7.1 Summary Statistics of Human Capital Constructs 

Variable Obs Mean Std. Dev. Min Max 

Leader 52 3.12 1.02 1 5 

Cognitive 45 3.10 1.12 1 5 

Intrpscomm 45 2.94 1.40 1 5 

Table 5.7.2 Description of Regression Variables 

Wage Annual gross (pre-tax) income, measured in the local currency 

Age Age group of respondent at the time of survey participation 

Male Gender of respondent (binary coded; 1= male) 

Finexp Number of years of experience in the finance or finance-related sector 

Educ Highest level of educational attainment achieved 

Leader Score for managerial-leadership construct, derived from mean rating of component variables 

Cognitive Score for cognitive construct, derived from mean rating of component variables 

Intrpscomm Score for interpersonal communication construct, derived from mean rating of component variables 
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Table 5.7.3 Correlation Matrix of Regression Variables 

wage age male finexp educ leader cognitive intrpscomm 

wage 1 

age 0.3619* 

(0.013) 

1 

male 0.2184 

(0.145) 

0.0423 

(0.759) 

1 

finexp 0.4275* 

(0.003) 

0.7009* 

(0.000) 

-0.1714 

(0.211) 

1 

educ 0.4199* 

(0.004) 

-0.1731 

(0.206) 

0.3990* 

(0.003) 

-0.0602 

(0.662) 

1 

leader -0.2869 

(0.056) 

-0.1944 

(0.167) 

-0.1894 

(0.179) 

-0.1795 

(0.203) 

-0.197 

(0.162) 

1 

cognitive 0.1542 

(0.362) 

-0.0244 

(0.874) 

-0.2323 

(0.125) 

0.1619 

(0.288) 

-0.0394 

(0.797) 

-0.3956 

(0.010) 

1 

intrpscomm 0.0407 

(0.811) 

-0.0552 

(0.719) 

0.1207 

(0.430) 

-0.2903 

(0.053) 

0.0667 

(0.663) 

0.0936 

(0.556) 

-0.6094* 

(0.000) 

1 

p-values indicated in parentheses 

* p < 0.05 
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Table 5.7.4 Regression Results (Singapore) 

Model 1 p-value Model 2 p-value Model 3 p-value Model 4 p-value Model 5 p-value Model 6 p-value 

educ 0.612*** 0.005 0.642*** 0.002 0.769*** 0.001 0.775*** 0.002 0.687*** 0.003 0.636*** 0.002 

(-0.209) (0.179) (0.216) (0.224) (0.217) (0.184) 

male 0.283 0.381 0.288 0.275 0.001 0.998 0.125 0.702 0.168 0.615 0.295 0.275 

(0.319) (0.257) (0.324) (0.322) (0.332) (0.264) 

finexp 0.380*** 0.001 0.527*** 0.000 0.251* 0.097 0.565* 0.002 

(0.101) (0.088) (0.148) (0.157) 

age 0.458*** 0.001 0.476*** 0.001 0.224 0.240 -0.053 0.769 

(0.130) (0.128) (0.188) (0.179) 

leader -0.037 0.772 0.034 0.829 -0.045 0.733 

(0.124) (0.159) (0.130) 

cognitive 0.236* 0.073 0.317* 0.06 0.227* 0.098 

(0.125) (0.160) (0.131) 

intrpscomm 0.316*** 0.005 0.258* 0.058 0.319*** 0.006 

(0.102) (0.129) (0.105) 

2
R 0.386 0.778 0.365 0.642 0.407 0.779 

Standard errors in parentheses 

* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 6.1.1 Characteristics of China Respondents 

Current city Tianjin (39%), Shanghai (14%), Yichang (11%), Beijing (9%), Wuhan (7%) Others (20%) 

Gender Female (55%), Male (45%) 

Age 21-29 years (57%), 30-39 years (16%), 40-49 years (25%), 50-59 years (2%) 

Education High school (4%), Bachelors (55%), Master's (41%) 

Studied abroad Yes (18%), No (82%) 

Type of firm Commercial bank (48%), Accounting (14%), Insurance (12%), 

Asset management (9%), Investment bank (5%), Others (12%) 

Finance experience 1-3 years (48%), 4-7 years (18%), 8-10 years (5%), 10-15 years (9%), > 15 years (20%) 

No. of finance/accounting 

firms previously worked 
1 (64%), 2 (16%), 3 (14%), 4 (2%), 5 or more (4%) 

Table 6.1.2 Educational Levels by Major of Study 

Percent Cumulative Graduate Percent Cumulative 
Undergraduate major Frequency Frequency 

(%) percent (%) major (%) percent (%) 

Finance 16 36.4 36.4 Finance 8 44.4 44.4 

Economics 10 22.7 59.1 Economics 5 27.8 72.2 

Accounting 5 11.4 70.5 Business 2 11.1 83.3 

Business 5 11.4 81.8 Accounting 1 5.6 88.9 

International Trade 2 4.6 86.4 Humanities 1 5.6 94.5 

Law 2 4.6 90.9 Law 1 5.6 100.0 

Engineering 1 2.3 93.2 Total 18 100.0 

Environmental science 1 2.3 95.5 

Humanities 1 2.3 97.7 

Mathematics 1 2.3 100.0 

Total 44 100.0 

Table 6.1.3 Annual Wages of China Respondents 

Percent Cumulative 
Annual wages (RMB) Frequency 

(%) percent (%) 

Less than 120,000 
25 56.8 56.8 

(US$17,800) 

120,000 - 240,000 
10 22.7 79.6 

(US$17,800 - 35,600) 

240,000 - 600,000 
6 13.6 93.2 

(US$35,600 - 89,000) 

900,000 - 1,200,000 
3 6.8 100.0 

(US$133,475 - 178,000) 

Total 44 100 
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Table 6.2.1 Top Five Most Important Skills (China) 

No. of % of 
Skill 

respondents respondents 

Active Learning 32 73% 

Coordination 28 64% 

Complex Problem Solving 24 55% 

Time Management 22 50% 

Speaking 21 48% 

Active Listening 19 43% 

Judgment and Decision Making 17 39% 

Social Perceptiveness 13 30% 

Writing 11 25% 

Systems Analysis 10 23% 

Critical Thinking 9 20% 

Reading Comprehension 7 16% 

Mathematics 2 5% 

Monitoring 2 5% 

Systems Evaluation 2 5% 

Programming 1 2% 

Table 6.2.2 Weighted Totals of Most Important Skills by Rank (China) 

Skill 

Most 

important 

Second most 

important 

Third most 

important 

Fourth most 

important 

Fifth most 

important 
Weighted 

totals 
(Weight =5) (Weight =4) (Weight =3) (Weight =2) (Weight =1) 

Active Learning 17 5 5 1 4 126 

Coordination 7 5 8 4 4 91 

Complex Problem Solving 2 10 3 6 3 74 

Time Management 4 4 5 5 4 65 

Active Listening 4 4 8 2 1 65 

Speaking 3 4 3 7 4 58 

Judgment and Decision Making 2 3 2 3 7 41 

Social Perceptiveness 3 2 2 3 3 38 

Systems Analysis 1 3 2 2 2 29 

Critical Thinking 1 2 2 4 0 27 

Reading Comprehension 0 1 1 5 0 17 

Writing 0 0 1 1 9 14 

Monitoring 0 1 0 1 0 6 

Mathematics 0 0 1 0 1 4 

Programming 0 0 1 0 0 3 

Systems Evaluation 0 0 0 0 2 2 
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Table 6.2.3 Top Five Least Important Skills (China) 

No. of % of 
Skill 

respondents respondents 

Programming 37 84% 

Mathematics 29 66% 

Monitoring 28 64% 

Systems Evaluation 25 57% 

Reading Comprehension 19 43% 

Critical Thinking 18 41% 

Writing 16 36% 

Systems Analysis 10 23% 

Social Perceptiveness 9 20% 

Complex Problem Solving 8 18% 

Judgment and Decision Making 7 16% 

Speaking 5 11% 

Active Learning 3 7% 

Active Listening 2 5% 

Coordination 2 5% 

Time Management 2 5% 

Table 6.2.4 Weighted Totals of Least Important Skills by Rank (China) 

Least Second least Third least Fourth least Fifth least 

Skill important important important important important 
Weighted 

totals 
(Weight =5) (Weight =4) (Weight =3) (Weight =2) (Weight =1) 

Programming 19 6 5 1 6 142 

Monitoring 3 10 5 8 2 88 

Mathematics 4 3 9 7 6 79 

Systems Evaluation 5 6 6 3 5 78 

Reading Comprehension 1 4 8 6 0 57 

Writing 6 3 4 0 3 57 

Critical Thinking 1 4 1 6 6 42 

Systems Analysis 2 1 1 4 2 27 

Social Perceptiveness 0 2 2 2 3 21 

Speaking 1 2 1 0 1 17 

Judgment and Decision Making 0 1 1 4 1 16 

Complex Problem Solving 1 0 1 0 6 14 

Coordination 1 1 0 0 0 9 

Active Learning 0 0 0 2 1 5 

Time Management 0 1 0 0 1 5 

Active Listening 0 0 0 1 1 3 
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Table 6.3.1 Top Five Most Important Tasks (China) 

No. of % of 
Task 

respondents respondents 

Communicating with Persons Outside Organization 32 73% 

Communicating with Supervisors, Peers, or Subordinates 30 68% 

Establishing and Maintaining Interpersonal Relationships 30 68% 

Making Decisions and Solving Problems 24 55% 

Processing and Analyzing Data or Information 22 50% 

Organizing, Planning, and Prioritizing Work 13 30% 

Evaluating Information to Determine Compliance with Standards 12 27% 

Interpreting the Meaning of Information for Others 12 27% 

Updating and Using Relevant Knowledge 12 27% 

Documenting/Recording Information 9 20% 

Identifying Objects, Actions, and Events 9 20% 

Interacting With Computers 9 20% 

Thinking Creatively 6 14% 

Table 6.3.2 Weighted Totals of Most Important Tasks by Rank (China) 

Most Second most Third most Fourth most Fifth most 

Task important important important important important 
Weighted 

totals 
(Weight =5) (Weight =4) (Weight =3) (Weight =2) (Weight =1) 

Communicating with Persons Outside Organization 7 11 5 3 6 106 

Establishing and Maintaining Interpersonal Relationships 11 1 11 4 3 103 

Communicating with Supervisors, Peers, or Subordinates 5 14 3 4 4 102 

Making Decisions and Solving Problems 3 3 10 7 1 72 

Processing and Analyzing Data or Information 5 4 5 4 4 68 

Updating and Using Relevant Knowledge 4 1 1 1 5 34 

Organizing, Planning, and Prioritizing Work 2 2 0 6 3 33 

Evaluating Information to Determine Compliance with Standards 0 3 3 4 2 31 

Interpreting the Meaning of Information for Others 1 2 3 1 5 29 

Identifying Objects, Actions, and Events 2 2 0 4 1 27 

Interacting With Computers 2 0 1 3 3 22 

Documenting/Recording Information 1 0 2 2 4 19 

Thinking Creatively 1 1 0 1 3 14 

235 



         

    

 

    

  

 

      

      

    

    

     

    

    

    

     

          

 

 

 

  

 

 

  

 

 

  

 

 

  

 

 

 

 

    

      

  

 

      

    

     

    

    

    

    

     

Table 6.3.3 Table 6.3.1 Top Five Least Important Tasks (China) 

No. of % of 
Task 

respondents respondents 

Thinking Creatively 31 70% 

Identifying Objects, Actions, and Events 29 66% 

Interacting With Computers 26 59% 

Documenting/Recording Information 22 50% 

Interpreting the Meaning of Information for Others 22 50% 

Evaluating Information to Determine Compliance with Standards 19 43% 

Organizing, Planning, and Prioritizing Work 16 36% 

Making Decisions and Solving Problems 14 32% 

Processing and Analyzing Data or Information 14 32% 

Updating and Using Relevant Knowledge 9 20% 

Establishing and Maintaining Interpersonal Relationships 7 16% 

Communicating with Persons Outside Organization 6 14% 

Communicating with Supervisors, Peers, or Subordinates 5 11% 

Table 6.3.4 Weighted Totals of Least Important Tasks by Rank (China) 

Least Second least Third least Fourth least Fifth least 

Task important important important important important 
Weighted 

totals 
(Weight =5) (Weight =4) (Weight =3) (Weight =2) (Weight =1) 

Thinking Creatively 16 5 4 2 4 120 

Identifying Objects, Actions, and Events 4 4 9 9 3 84 

Interpreting the Meaning of Information for Others 3 7 3 3 6 64 

Interacting With Computers 2 3 5 9 7 62 

Documenting/Recording Information 3 5 2 5 7 58 

Evaluating Information to Determine Compliance with Standards 1 4 6 5 3 52 

Organizing, Planning, and Prioritizing Work 3 4 3 3 3 49 

Processing and Analyzing Data or Information 4 4 3 1 2 49 

Making Decisions and Solving Problems 2 5 4 1 2 46 

Updating and Using Relevant Knowledge 4 1 2 1 1 33 

Establishing and Maintaining Interpersonal Relationships 1 1 2 1 2 19 

Communicating with Persons Outside Organization 1 1 1 1 2 16 

Communicating with Supervisors, Peers, or Subordinates 0 0 0 3 2 8 
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Table 6.5.1 Usage Frequency of Learning Channels (China) 

Once in a About half Most of the 

Learning Channel 
Never 

(Weight = 0) 
while 

(Weight = 1) 

the time 

(Weight = 2) 

time (Weight 

= 3) 

Always 

(Weight = 4) 

Weighted 

mean 
Rank 

Company's standard 
1 6 7 17 13 2.80 1 

operating procedures 

Online search 3 5 6 21 9 2.64 2 

Consult with my co-workers 2 6 12 20 4 2.41 3 

Consult with my supervisor 2 11 9 19 3 2.23 4 

Training by external vendor 9 20 3 9 3 1.48 5 

Table 6.5.2 One-way ANOVA of Usage Frequency of Learning Channels (China) 

Number of obs = 220 R-squared = 0.1498 

Root MSE = 1.10534 Adj R-squared = 0.1340 

Source Partial SS df MS F Prob>F 

Model 46.3 4 11.58 9.47 0.0000 

Channel 46.3 4 11.58 9.47 0.0000 

Residual 262.68 215 1.22 

Total 308.98 219 1.41 
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Table 6.5.3 Tukey-Kramer Pairwise Comparisons of Learning Channels (China) 

Studentized range critical value(.05, 5, 215) = 3.8906556 

Pair Group Group Group Means Mean Diff TK-test 

1 versus 2 Consult with my co-workers versus Consult with my supervisor 2.41 2.23 0.18 1.09 

1 versus 3 Consult with my co-workers versus 
Refer to company's standard 

operating procedures 
2.41 2.80 0.39 2.32 

1 versus 4 Consult with my co-workers versus Training by external vendor 2.41 1.48 0.93 5.59* 

1 versus 5 Consult with my co-workers versus Online search 2.41 2.64 0.23 1.36 

2 versus 3 Consult with my supervisor versus 
Refer to company's standard 

operating procedures 
2.23 2.80 0.57 3.41 

2 versus 4 Consult with my supervisor versus Training by external vendor 2.23 1.48 0.75 4.50* 

2 versus 5 Consult with my supervisor versus Online search 2.23 2.64 0.41 2.46 

3 versus 4 
Refer to company's standard 

operating procedures 
versus Training by external vendor 2.80 1.48 1.32 7.91* 

3 versus 5 
Refer to company's standard 

versus Online search 2.80 2.64 0.16 0.95 
operating procedures 

4 versus 5 Training by external vendor versus Online search 1.48 2.64 1.16 6.96* 

*p<0.05 
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Table 6.6.1 Top Five Most Important Skills and Tasks - Singapore versus China Respondents 

Skills Tasks 

Singapore China Singapore China 

Judgment and Decision Making Active Learning 
Communicating with Supervisors, 

Peers, or Subordinates 

Communicating with Persons 

Outside Organization 

Critical Thinking Coordination 
Making Decisions and Solving 

Problems 

Communicating with Supervisors, 

Peers, or Subordinates 

Time Management Complex Problem Solving 
Communicating with Persons 

Outside Organization 

Establishing and Maintaining 

Interpersonal Relationships 

Complex Problem Solving Time Management 
Establishing and Maintaining 

Interpersonal Relationships 

Making Decisions and Solving 

Problems 

Coordination Speaking 
Organizing, Planning, and 

Prioritizing Work 

Processing and Analyzing Data or 

Information 

Table 6.6.2 Top Five Least Important Skills and Tasks - Singapore versus China Respondents 

Skills Tasks 

Singapore China Singapore China 

Programming Programming Interacting With Computers Thinking Creatively 

Systems Evaluation Mathematics 
Identifying Objects, Actions, and Identifying Objects, Actions, and 

Events Events 

Systems Analysis Monitoring 
Interpreting the Meaning of 

Information for Others 
Interacting With Computers 

Mathematics Systems Evaluation Thinking Creatively 
Documenting/Recording 

Information 

Social Perceptiveness Reading Comprehension 
Documenting/Recording 

Information 

Interpreting the Meaning of 

Information for Others 

239 



                

  

   

 

 

  

 

     

    

    

    

    

     

       

           

                

  

 

 

 

 

  

    

      

 

 

       

           

    

     

 

 

 

Table 6.6.3 Student t-Test for Top Five Most Important Skills and Tasks - Singapore versus China respondents 

Singapore (Group 1) China (Group 2) degrees 

Mean 
Standard 

error 
Mean 

Standard 

error 

of 

freedom 

t-statistic p-value 

Judgment and Decision Making 3.20 0.22 2.41 0.36 55 1.9206 0.0600 * 

Critical Thinking 3.38 0.22 3.00 0.37 41 0.8162 0.4191 

Time Management 3.14 0.30 2.95 0.30 49 0.4208 0.6757 
Skills Complex Problem Solving 3.25 0.26 3.08 0.25 50 0.4540 0.6518 

Coordination 3.07 0.26 3.25 0.26 54 -0.4835 0.6307 

Active Learning 2.79 0.32 3.94 0.25 54 -2.8726 0.0058 *** 

Speaking 2.80 0.31 2.76 0.30 39 0.0879 0.9304 

Communicating with Supervisors, Peers, or Subordinates 3.67 0.42 3.40 0.24 34 0.4708 0.6408 

Making Decisions and Solving Problems 3.25 1.03 3.00 0.22 26 0.3792 0.7076 

Tasks 
Communicating with Persons Outside Organization 3.56 0.39 3.31 0.25 46 0.5571 0.5802 

Establishing and Maintaining Interpersonal Relationships 3.33 0.39 3.43 0.25 43 -0.2227 0.8248 

Organizing, Planning, and Prioritizing Work 3.88 0.55 2.54 0.40 19 1.9980 0.0602 * 

Processing and Analyzing Data or Information 3.21 0.30 3.09 0.31 39 0.2755 0.7844 

- variables that are common to both groups 

* p < 0.10, ** p < 0.05, *** p < 0.01 

Table 6.6.4 Student t-Test for Top Five Least Important Skills and Tasks - Singapore versus China respondents 

Singapore (Group 1) 

Standard 
Mean 

error 

China (Group 2) 

Standard 
Mean 

error 

degrees 

of 

freedom 

t-statistic p-value 

Skills 

Programming 

Systems Evaluation 

Systems Analysis 

Mathematics 

3.85 

3.33 

2.97 

2.90 

0.19 

0.19 

0.17 

0.26 

3.84 

3.12 

2.70 

2.72 

0.25 

0.28 

0.47 

0.24 

82 

65 

47 

58 

0.0429 

0.6435 

0.6578 

0.5068 

0.9658 

0.5222 

0.5139 

0.6142 

Tasks 

Social Perceptiveness 

Monitoring 

Reading Comprehension 

Interacting With Computers 

Identifying Objects, Actions, and Events 

Interpreting the Meaning of Information for Others 

Thinking Creatively 

Documenting/Recording Information 

2.90 

1.71 

2.70 

3.74 

3.41 

2.84 

3.48 

3.04 

0.23 

0.42 

0.35 

0.19 

0.20 

0.23 

0.29 

0.29 

2.33 

3.14 

3.00 

2.38 

2.90 

2.91 

3.87 

2.64 

0.41 

0.22 

0.20 

0.24 

0.22 

0.31 

0.26 

0.32 

36 

33 

37 

66 

66 

51 

56 

44 

1.1763 

-2.8996 

-0.7341 

4.4449 

1.6842 

-0.1840 

-0.9934 

0.9494 

0.2472 

0.0066 *** 

0.4675 

0.0000 *** 

0.0969 * 

0.8547 

0.3248 

0.3476 

- variables that are common to both groups 

* p < 0.10, ** p < 0.05, *** p < 0.01 

240 



              

 

  

              

 

  

  

           

     

 

Table 6.7.1 Mean Ratings of Frequency of Learning Channel Usage - Singapore versus China Respondents 

Singapore China 

Learning channel Mean Rank Mean Rank 

Coworkers 2.28 1 2.41 3 

Supervisor 2.00 3 2.23 4 

Standard Operating Procedures 1.70 4 2.80 1 

Vendors 1.26 5 1.48 5 

Online 2.20 2 2.64 2 

Table 6.7.2 Student t-test of Frequency of Learning Channel Usage - Singapore versus China Respondents 

Singapore (Group 1) China (Group 2) degrees 

Learning channel 
Mean 

Standard 

error 
Mean 

Standard 

error 

of 

freedom 

t-statistic p-value 

Coworkers 2.28 0.15 2.41 0.15 95 -0.5814 0.5623 

Supervisor 2.00 0.15 2.23 0.16 95 -1.0563 0.2935 

Standard Operating Procedures 1.70 0.16 2.80 0.16 95 -4.7032 0.0000 *** 

Vendors 1.26 0.15 1.48 0.19 95 -0.9028 0.3689 

Online 2.20 0.18 2.64 0.17 88 -1.7648 0.0811 * 

* p < 0.10, ** p < 0.05, *** p < 0.01 
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Appendix 1 Survey 

Financial Human Capital in Singapore 

Introduction 

Thank you for your interest in participating in this survey! The survey will take about 10 -15 

minutes. You can resume the survey by clicking on the survey link and you can pick up from where 

you left off. Before you take the survey, here is some important information about the study. 

Study Objectives 

This research aims to further understand the human capital i.e. skills of finance and accounting 

workers in Singapore. The results will help us to understand if there are any significant differences 

in the human capital profile among these cities. 

Confidentiality 

Your survey answers will be stored in a password protected electronic format. Survey Monkey does 

not collect identifying information such as your name, email address, or IP address. Therefore, 

your responses will remain anonymous. No one will be able to identify you, or know whether or not 

you participated in the study. 

At the end of the survey, you will be asked if you are interested in participating in an additional 

interview. If you choose to provide contact information such as your name, phone number and/or 

email address, your survey responses may no longer be anonymous. 

However, no names or identifying information will be included in any publications or 

presentations based on both the survey and interview data. Your responses to this survey will 

remain confidential. 

Contact Information 

If you have questions, concerns, or complaints, you may contact the researcher at 

kuotan@buffalo.edu. 

Electronic Consent 

If you agree to take part in the survey, please click the "Next" button to proceed. You can 

withdraw from the survey at any time. By clicking the "Next" button, you agree to the following: 

1. You have read the above information 

2. You voluntarily agree to participate 
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Preliminary Questions 

Please answer these two questions to determine your eligibility to participate in this survey. 

Questions marked with an asterisk (*) are mandatory. 

1. Is your current job within the finance/accounting sector, or is your job related to 

finance or accounting? E.g. you work in a bank, finance/accounting department (in any 

company), insurance firm, or accounting company.* 

Yes 

No 

2. Do you currently work in Singapore?* 

Yes 

No 

Personal Information 

3. What is your age?* 

21-29 

30-39 

40-49 

50-59 

60 or older 

4. What is your gender?* 

Male 

Female 

5. Excluding your current city, in how many other cities have you worked before in 

the finance and accounting sector? 

1 2 3 4 5 More than 5 

243 



 

  

       

     

      

        

   

   

    

           
 

 
 

 
 

    

 

             

 
 

 
 

    

 
 

  

 

      
 
 
 

        
 
 
 

         

   

   

   

   

     

 

6. What is your highest level of education completed?* 

Less than secondary school degree 

Secondary school degree or equivalent 

Some college but no degree (e.g. diploma) 

Bachelor's degree 

Master's degree 

Doctor of Philosophy (PhD) 

7. In which country did you complete the following degrees (where applicable)?* 

Bachelor's 

Master's 

Doctor of Philosophy (PhD) 

8. What was your field of study for the following degrees (where applicable)?* 

Bachelor's 

Master's 

Doctor of Philosophy (PhD) 

Employment Information 

9. What is your current job title/position?* 

10. Which department are you currently working for?* 

11. How many years of work experience do you have?* 

1-3 years 

4-7 years 

8-10 years 

10-15 years 

More than 15 years 
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12. From the previous question, how many years of work experience were in the 

finance and accounting industry?* 

1-3 years 

4-7 years 

8-10 years 

10-15 years 

More than 15 years 

13. Excluding your current employer, how many other companies have you worked for in 
the finance and accounting industry? 

14. Please indicate your current annual salary range (in Singapore dollars). 

Less than $50,000 

$50,000 - $100,000 

$100,000 - $150,000 

$150,000 - $250,000 

More than $250,000 

15. On a scale of 1 to 6 (1 = very much lower and 6 = very much higher), how would 

you rate your current annual salary compared to your peers in the same city who 

have a similar position and years of experience?* 

1 = Very 2 = Much 3 = Somewhat 4 = Somewhat 5 = Much 6 = Very 
much lower lower lower higher higher much higher 

16. Please select the most appropriate type of company your firm belongs to.* 

Investment bank 

Commercial bank 

Retail bank 

Insurance 

Accounting services 

Asset management 

Others (please specify): 
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17. In which city is your company’s headquarters located? 

18. According to your best estimate, please indicate your company's total assets 

(in millions) in Singapore dollars. 

19. According to your best estimate, please estimate your company's return on 

assets (ROA) over the past 3 years. 

1-5% 

6-10% 

11-15% 

16-20% 

More than 20% 

20. According to your best estimate, please estimate your company's return on 

equity (ROE) over the past 3 years. 

1-5% 

6-10% 

11-15% 

16-20% 

More than 20% 
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Ranking of Work Skills 

Please review the various skills and their descriptions below. You will be required to 

answer the next few questions that are related to these skills. 

No Skill Element Description 

1 Active Learning 
Understanding the implications of new information for 
both current and future problem-solving and decision-
making. 

2 Active Listening 

Giving full attention to what other people are saying, 
taking time to understand the points being made, asking 
questions as appropriate, and not interrupting at 
inappropriate times. 

3 Complex Problem Solving 
Identifying complex problems and reviewing related 
information to develop and evaluate options and 
implement solutions. 

4 Coordination Adjusting actions in relation to others' actions. 

5 Critical Thinking 
Using logic and reasoning to identify the strengths and 
weaknesses of alternative solutions, conclusions or 
approaches to problems. 

6 
Judgment and Decision 

Making 
Considering the relative costs and benefits of potential 
actions to choose the most appropriate one. 

7 Mathematics Using mathematics to solve problems. 

8 Monitoring 
Monitoring/Assessing performance of yourself, other 
individuals, or organizations to make improvements or 
take corrective action. 

9 Programming Writing computer programs for various purposes. 

10 Reading Comprehension 
Understanding written sentences and paragraphs in 
work related documents. 

11 Social Perceptiveness 
Being aware of others' reactions and understanding why 
they react as they do. 

12 Speaking Talking to others to convey information effectively. 

13 Systems Analysis 
Determining how a system should work and how 
changes in conditions, operations, and the environment 
will affect outcomes. 

14 Systems Evaluation 
Identifying measures or indicators of system 
performance and the actions needed to improve or 
correct performance, relative to the goals of the system. 

15 Time Management Managing one's own time and the time of others. 

16 Writing 
Communicating effectively in writing as appropriate for 
the needs of the audience. 
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21. Please select five skills that are the most important to the performance ofyour 
department.* 

Active learning Programming 

Active listening Reading comprehension 

Complex problem solving Social perceptiveness 

Coordination Speaking 

Critical thinking Systems analysis 

Judgment and decision making Systems evaluation 

Mathematics Time management 

Monitoring Writing 

Other (please specify) 

22. For these five most important skills, on a scale of 1 to 5 (1 = most important and 5 = 

somewhat important), please rank them in decreasing order of importance, where 1 

represents themost important skill.* 

Most important ---------------------------------------> Somewhat important 

1 2 3 4 5 

Active learning 

Active listening 

Complex problem solving 

Coordination 

Critical thinking 

Judgment and decision making 

Mathematics 

Monitoring 

Programming 

Reading comprehension 

Social perceptiveness 

Speaking 

Systems analysis 

Systems evaluation 

Time management 

Writing 

Other (please specify): 
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23. Please select five skills that are the least important to the performance of your 
department.* 

Active learning Programming 

Active listening Reading comprehension 

Complex problem solving Social perceptiveness 

Coordination Speaking 

Critical thinking Systems analysis 

Judgment and decision making Systems evaluation 

Mathematics Time management 

Monitoring Writing 

Other (please specify): 

24. For these five least important skills, on a scale of 1 to 5 (1 = somewhat unimportant 

and 5 = most unimportant), please rank them in decreasing order of importance i.e. 5 

represents the least important skill.* 

Somewhat unimportant ---------------------------------------> Most unimportant 

1 2 3 4 5 

Active learning 

Active listening 

Complex problem solving 

Coordination 

Critical thinking 

Judgment and decision making 

Mathematics 

Monitoring 

Programming 

Reading comprehension 

Social perceptiveness 

Speaking 

Systems analysis 

Systems evaluation 

Time management 

Writing 

Other (please specify) 
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Ranking of Work Tasks 

Please review the various tasks and their descriptions below. You will answer the next few 
questions that are related to these tasks. 

No. 
Generalized Work 

Activity 
Description 

1 
Communicating with 
Persons Outside 
Organization 

Communicating with people outside the organization, 
representing the organization to customers, the public, 
government, and other external sources. This 
information can be exchanged in person, in writing, or 
by telephone or e-mail. 

2 
Communicating with 
Supervisors, Peers, or 
Subordinates 

Providing information to supervisors, co-workers, and 
subordinates by telephone, in written form, e-mail, or 
in person. 

3 
Documenting/Recording 
Information 

Entering, transcribing, recording, storing, or 
maintaining information in written or 
electronic/magnetic form. 

4 
Establishing and 
Maintaining Interpersonal 
Relationships 

Developing constructive and cooperative working 
relationships with others, and maintaining them over 
time. 

5 
Evaluating Information to 
Determine Compliance with 
Standards 

Using relevant information and individual judgment to 
determine whether events or processes comply with 
laws, regulations, or standards. 

6 
Identifying Objects, 
Actions, and Events 

Identifying information by categorizing, estimating, 
recognizing differences or similarities, and detecting 
changes in circumstances or events. 

7 Interacting With Computers 
Using computers and computer systems (including 
hardware and software) to program, write software, set 
up functions, enter data, or process information. 

8 
Interpreting the Meaning of 
Information for Others 

Translating or explaining what information means and 
how it can be used. 

9 
Making Decisions and 
Solving Problems 

Analyzing information and evaluating results to choose 
the best solution and solve problems. 

10 
Organizing, Planning, and 
Prioritizing Work 

Developing specific goals and plans to prioritize, 
organize, and accomplish your work. 

11 
Processing and Analyzing 
Data or Information 

Compiling, coding, categorizing, calculating, tabulating, 
auditing, or verifying information or data. Identifying 
the underlying principles, reasons, or facts of 
information by breaking down information or data into 
separate parts. 

12 Thinking Creatively 
Developing, designing, or creating new applications, 
ideas, relationships, systems, or products, including 
artistic contributions. 

13 
Updating and Using 
Relevant Knowledge 

Keeping up-to-date technically and applying new 
knowledge to your job. 
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25. Please select five tasks that are the most important to the performance ofyour 
department.* 

Communicating with Persons Interpreting the Meaning of Information 
Outside Organization for Others 

Communicating with Supervisors, Making Decisions and Solving Problems 
Peers, or Subordinates 

Documenting/Recording Organizing, Planning, and Prioritizing 
Information Work 

Establishing and Maintaining Processing and Analyzing Data or 
Interpersonal Relationships Information 

Evaluating Information to Determine Thinking Creatively 
Compliance with Standards 

Identifying Objects, Actions, and Updating and Using Relevant Knowledge 
Events 

Interacting With Computers Other (please specify) 

26. For these five most important tasks, on a scale of 1 to 5 (1 = most important and 5 = 

somewhat important), please rank them in decreasing order of importance i.e. 1 represents 

the most important task.* 

Most important ---------------------------------------> Somewhat important 

1 2 3 4 5 

Communicating with Persons Outside Organization 

Communicating with Supervisors, Peers, or Subordinates 

Documenting/Recording Information 

Establishing and Maintaining Interpersonal Relationships 

Evaluating Information to Determine Compliance with Standards 

Identifying Objects, Actions, and Events 

Interacting With Computers 

Interpreting the Meaning of Information for Others 

Making Decisions and Solving Problems 

Organizing, Planning, and Prioritizing Work 

Processing and Analyzing Data or Information 

Thinking Creatively 

Updating and Using Relevant Knowledge 

Other (please specify) 
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27. Please select five tasks that are the least important to the performance ofyour 
department.* 

Communicating with Persons Outside Interpreting the Meaning of 
Organization Information for Others 

Communicating with Supervisors, Making Decisions and Solving Problems 
Peers, or Subordinates 

Documenting/Recording Information Organizing, Planning, and Prioritizing 
Work 

Establishing and Maintaining Processing and Analyzing Data or 
Interpersonal Relationships Information 

Evaluating Information to Determine Thinking Creatively 
Compliance with Standards 

Identifying Objects, Actions, and Updating and Using Relevant 
Events Knowledge 

Interacting With Computers Other (please specify) 

28. For these five least important tasks, on a scale of 1 to 5 (1 = somewhat unimportant and 

5 = most unimportant), rank them in decreasing order of importance i.e. 5 represents the 

least important task.* 

Somewhat unimportant ---------------------------------------> Most unimportant 

1 2 3 4 5 

Communicating with Persons Outside Organization 

Communicating with Supervisors, Peers, or Subordinates 

Documenting/Recording Information 

Establishing and Maintaining Interpersonal Relationships 

Evaluating Information to Determine Compliance with Standards 

Identifying Objects, Actions, and Events 

Interacting With Computers 

Interpreting the Meaning of Information for Others 

Making Decisions and Solving Problems 

Organizing, Planning, and Prioritizing Work 

Processing and Analyzing Data or Information 

Thinking Creatively 

Updating and Using Relevant Knowledge 

Other (please specify) 
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Skills Training and Channels of Learning 

29. Does your company have a formal skills training program? 

Yes 

No 

30. On a scale of 1 to 4 (where 1 = extremely weak and 4 = extremely strong), please 

rate your company's emphasis on the development/acquisition of new skills for its 

employees. 

1 = extremely weak 

2 = somewhat weak 

3 = somewhat strong 

4 = extremely strong 

31. How often do you use the following channels when learning a new skill or task? 

Never Once About Most of Always 
in a half the the 
while time time 

Consult with my co-workers 

Consult with my supervisor 

Refer to company’s standard operating 
procedures 

Training by external vendor 

Online search 

Follow-Up Interview 

Would you like to take part in a follow-up interview? If you do, please leave your 

information below so that I can contact you. Otherwise, you can click on the "Done" 

button to complete the survey. I will contact you to arrange for the interview in 

May. NTUC vouchers worth $40 will be given to each interview participant as a 

token of appreciation. 

Name 

Email Address 

Phone Number 
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Appendix 2 Interview Questions 

1. Please indicate your current job position.  

2. How long (years/months) have you been in this job? 

3. How long (years/months) have you been in the finance/accounting industry or 

been involved in finance/accounting related work? 

4. What is the main business of your firm? 

5. Please provide a short description of your main job activities.  

6. How do you think your educational background i.e. what you studied in school 

has helped in your current job? If possible, please give some examples. 

7. Can you comment on the educational background in general for your colleagues? 

For example, do most of them have at least a bachelor’s degree in a field that is relevant 

to the finance/accounting industry? 

8. This question relates to the survey that you completed earlier. Please take a look 

at the list of skills (see separate attachment) and choose three skills that are the 

most important to your job. Why do you think those skills that you have identified are 

important? 

9. Are there any other skills that you think are important but are not on this list? 

Why do you think they are important? 

10. Please choose three skills that are the least important to your job. Why do 

you think these skills are the least important? 

11. Moving on, please look at the list of tasks (see separate attachment) and 

choose three tasks that are the most important to your job. Why do you feel these 

skills are important? 

12. Can you think of any other tasks that you think are important but are not on this 

list? Why do you think they are important? 

13. Now, please choose three tasks that you feel are the least important to your 

job. Why did you choose these 3 tasks? 

14. Do you have to learn new skills or new tasks to perform your job more effectively? 

If so, how does learning usually take place? 

15. What kind of skills or tasks would you like to have or would like to strengthen in 

order to enhance your job performance? 
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16. Would you say that your colleagues in the same department have similar skill sets 

as you? Please explain your answer.  

17. What is your company’s attitude towards skills training/upgrading? Does your 

company have a formal training program to improve the skills of its employees? 

18. How difficult is it for a new hire in your department to gain the knowledge and 

skills that are required to perform his/her job responsibilities?  

19. How much do you know about the term “financial innovation”? 

20. Would you regard your company as being innovative? Please explain your 

answer. 

21. Do you know who (or what department) is in charge of innovation in your 

company? Is this innovation function located in Singapore or elsewhere? 

22. To the best of your knowledge, would you perceive Singapore to be a more 

innovative financial center compared to Beijing and Shanghai? Please explain your 

answer.  

23. In terms of financial innovativeness, how would you rate Singapore compared to 

other established international financial centers like London and New York? Within the 

larger international financial network, how much of a role do you think Singapore plays 

in financial innovation? 

~ End of interview~ 

Thank you for your participation! 
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Appendix 3 Profile of Interviewees 

Interview 
# 

Age 
Group 

Gender Company Job Title Department Firm Type 
Industry 

Experience 
Education 

Level 

1 30-39 Female Blackrock Vice President Operations 
Asset 
Management 

10-15 Bachelor's 

2 30-39 Female 
Temasek 
Holdings 

Assistant Vice-
President 

Finance and 
Investments 

Asset 
Management 

4-7 Master's 

3 21-29 Female J P Morgan Analyst Settlements 
Investment 
Bank 

4-7 Bachelor's 

4 40-49 Male Barclays Bank Auditor Internal Audit 
Investment 
Bank 

10-15 Master's 

5 

6 

7 

8 

50-59 

21-29 

40-49 

30-39 

Female 

Male 

Male 

Female 

State Street 
Bank 

BOA Merrill 
Lynch 

Global 
Partners 
Consulting 

Aedas 

Regional 
Director 

Senior Analyst 

Country 
Representative 

Finance 
Manager 

Business 
Information 
Security 

Settlements 

Business 
Development 

Finance 

Investment 
Management 

Investment 
Bank 

Finance 
Advisory 

Architecture 

More than 
15 

4-7 

More than 
15 

10-15 
years 

Master's 

Bachelor's 

Bachelor's 

Bachelor's 

9 21-29 Female Mizuho Bank 
Relationship 
Manager 

Corporate 
Banking 

Corporate 
Bank 

4-7 Bachelor's 

10 30-39 Female Citigroup 
Senior Tax 
Analyst 

Finance and 
Tax 

Corporate 
Bank 

More than 
15 

Bachelor's 
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