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Abstract 

This research looked at the impact of manufacturing businesses' operational flexibility on 

their adaptive capability in Nigeria's South-South region. The Partial Least Square-

Structural Equation Modeling was used on a sample of 217 respondents in the research. 

Technology adaptive capabilities and Market focused adaptive capabilities are used to assess 

operational flexibility, whereas new product flexibility and volume flexibility are used to 

assess manufacturing businesses' adaptive ability. The result demonstrates that 

organizational flexibility and market-focused adaptive capabilities have a considerable 

beneficial link. In addition, the research found that the association between organizational 

flexibility and adaptive capability has considerable and sufficient predictive significance. 

According to one interpretation, the ability of manufacturing firms to dynamically change 

their technology and consumer orientation in response to environmental demands can 

predict, to a large extent, their rapid, continuous, and systematic evolutionary adaptation and 

entrepreneurial innovation aimed at gaining and maintaining competitive advantage. 

According to the study's findings, manufacturing companies should ensure that their 

technological processes are strategically aligned and flexible enough to accommodate rising 

change in the business environment by establishing omnibus business units, mission, vision, 

and goals throughout their operations. Decoupling the work process is another way for 

manufacturing companies to maintain fluid volume flexibility. Employees will be able to do 

jobs successfully and quickly with little instructions since the job will be clear for them. 

 

Keyword: Operational flexibility, New product flexibility; Adaptive capability; Volume 

flexibility; Technology adaptive capabilities; Market focused adaptive 

capabilities.  
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1.0 Introduction 

Because of the volatility and instability in the dynamic business environment, firms 

throughout the globe are facing issues. Adaptive capability, according to researchers, can 

swiftly and effectively reconfigure, coordinate, recombine, and distribute resources in 

response to market changes (Gibson & Birkinshaw, 2004). A company's adaptive capability 

is described as its capability to detect and capitalize on developing market possibilities 

(Helfat 2003). Adaptive capability, according to Chakravarthy (1982), is distinct from 

adaptation, in which a company's adaptability status permits the environment to survive. 

Following that, in Staber and Sydow, the company specifies an ideal goal of survival, while 

adaptiveness concentrates on successful exploration and exploitation strategy (2002). The 

capacity to learn from prior experiences in order to deal with the present environment and 

then use these lessons, including surprises, to deal with the future environment is required for 

the adaptation process. Seah et al. (2014) emphasize fitness or alignment, arguing that 

adaptive capability entails adjusting its components to respond to changes in the 

environment. The ability to respond quickly to familiar changes is made possible by the 

operation's flexibility. Such modifications often result in transient, short-term alterations in 

the company's business level. In order to adapt to the worldwide volatility in the business 

sector, organizations need operational flexibility. Integrated processes that provide a broad 

variety of operational variables (for example, sequencing and planning) reactions are 

compatible with operational flexibility. The capacity of a system to respond to change is 

referred to as operational flexibility. Routine management and operational flexibility are both 

based on current organizational structures and goals. According to Krijnen, a flexible firm 

may evolve in a manner that is sustainable (1979). Change is defined as: flexible adaptability 

to situations in the environment that are unpredictable or unforeseeable; altering the 

organization to account for probable environmental changes. That is, through planning, the 

firm may foresee these changes and organize actions so that the business does not have to 

adapt to the changing environment. Silva and Ferreira (2017) investigated the links between 

uncertainty, flexibility, and performance in a research. A variety of measured firms' perceived 

unpredictability, flexibility, and operational performance were measured. According to the 

findings, operational performance is unaffected by uncertainty when it is managed with 

flexibility. In a somewhat stable environment, flexibility may therefore be used to offset the 

impacts of uncertainty on operational performance. Despite several efforts to address 

organizational operational flexibility using multiple constructs, researchers have done little 

research on how operational flexibility relates to the adaptive capability of manufacturing 

enterprises in Nigeria's south-south region. As a result, this research fills in the gaps that have 

been identified.  

 

Objectives of the Study 

The objectives of the study are to examine the relationship between: 

i. New product flexibility and technology adaptive capabilities 

ii. New product flexibility and market focused adaptive capabilities 

iii. Volume flexibility and technology adaptive capabilities 

iv. Volume flexibility and market focused adaptive capabilities 
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Research Questions 

The following research questions are proffered as a guide in the study; 

What is the relationship between:  

i. New product flexibility and technology adaptive capabilities 

ii. New product flexibility and market focused adaptive capabilities 

iii. Volume flexibility and technology adaptive capabilities 

iv. Volume flexibility and market focused adaptive capabilities 

 

Research Hypotheses 

The following null hypotheses served as tentative answer to the research questions; 

There is no significant relationship between 

Ho1: New product flexibility and technology adaptive capabilities of manufacturing firms 

in  South-South, Nigeria 

Ho2:  New product flexibility and market focused adaptive capabilities of manufacturing 

firms  in South-South, Nigeria 

Ho3:  Volume flexibility and technology adaptive capabilities of manufacturing firms in 

South- South, Nigeria 

Ho4:  Volume flexibility and market focused adaptive capabilities of manufacturing firms in 

 South-South, Nigeria 

2.0 Literature review 

The notion of contingency is the foundation of this research. At the structural level of 

organization analysis, the theory of contingency is seen as a dominating, theoretical, rational, 

open system model (Scott, 1992). The contingency theory's central claim is that it best fits the 

environment in which an organization functions. The optimum method to organize, according 

to organizational theorists, is dependent on the organization's environmental nature (Scott, 

1992). Contingency theory is based on two main assumptions: there is no one-size-fits-all 

organizational method, and no organizational strategy works in the same manner (Galbraith, 

1973). Organizational theorists are capable of identifying a broad range of characteristics and 

organizational performance in a variety of methods. These scholars are attempting to 

establish a link between the organization's environment and its high-performance qualities. 

The greater the performance, the better this match will be. This contest will be referred to as 

'fit.' "The theory of contingency" is how this match is referred to. HRM, according to the 

principle of contingency, must be compatible with other organizational and/or external 

characteristics in order to be effective. While universalism indicates that HRM has a direct 

impact on the organization's success, contingency theory emphasizes interactions rather than 

simple linear correlations (Lepak & Snell, 1999). 

One of the initial contributions of study employing the emergency approach was the 

difference between 'mechanical' and 'organic' kinds of organization and administration (Burns 

and Stalker, 1961). The mechanistic form has been linked to a steady environment and 

routine technology. The organic form was associated with a dynamic or tumultuous 
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environment, as well as evolving technology. With each unique organization, a biological and 

mechanical continuum has been postulated as extremes. The company needs several sorts of 

technology or technology systems, according to the findings of a later investigation. These 

requirements are met by the suitable structure (Woodward, 1965). These early thinkers 

suggested that an organization may take any of numerous distinct shapes depending on the 

circumstances. Although it has been shown to benefit specific organizational forms, an 

organization is not guaranteed to select the best form and, as a result, make the best strategic 

decision. Other researchers discovered that the size of a firm might explain a lot of its 

structural traits. The contingency method was enhanced further when it was discovered that 

distinct sub-environments inside the company might suggest the necessity for alternative 

organizational forms. With the addition of the notions of differentiation and integration of 

sub-units, the "contingency theory" was established, and the contingency approach became 

fascinating and acceptable. Environment, technology, age, and size were the key contingency 

variables. Researchers have often specified future variables or split the most important 

components. Eleven contingency factors have been discovered by Mintzberg (1979), four of 

which are connected to the environment, stability, complexity, variety, and antagonism. 

Positions, superstructure design, lateral linkages, and decision-making systems design were 

also recognized by Mintzberg as structural design factors. 

Operational Framework 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Conceptual Research Model.  

Source: Adapted from Volberda, Verwaal, and Weerdt (2006), Annareui, Battistella, and Nonino 

(2020).   

 

Concept of Operational Flexibility 

The variety of alternatives sequencing systems and the heterogeneity of plans provide 

operational flexibility without causing major performance changes or transitional penalties 

(Volberda, 1997). The ability to respond quickly to familiar changes is made possible by the 

operation's flexibility. Such modifications often result in transient, short-term alterations in 
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the company's business level. Despite the tremendous variety of the environment, these types 

of combinations are relatively foreseeable, allowing the organization to build particular 

practices to lessen this uneasiness based on experience and extrapolation (Anderies, Volke, 

Walker & Ostrom, 2013). 

Internal operational flexibility may be seen in the variety in production volume within the 

organization, inventory build-up, and preserving surplus capacity in terms of financial 

resources. External operational flexibility may be achieved by outsourcing some peripheral 

operations, doing temporary labor to modify personnel size, or getting resources from many 

sources. Operational flexibility is required for familiar adjustments, according to Volberda 

(1998), which often results in transitory alterations in organizational activity. When it comes 

to operational flexibility, there is no discernible change in the interaction between the 

organization and its surroundings. For consistent customer service applications, client data 

must be connected with several databases and apps (Oliver, 2001). Operational flexibility has 

also become a critical capability for a company, since it helps businesses to adjust swiftly and 

efficiently to changing surroundings. Operational flexibility refers to a company's capacity to 

cope with unpredictability in its business environment in a variety of ways, whether 

proactively or reactively, and includes a number of aspects that vary in relevance depending 

on the environment (Stevenson & Spring 2007). 

 

New Product Flexibility (NPF) 

New product flexibility refers to the number and diversity of new goods that may be brought 

into production without large transitional restrictions or substantial changes in performance 

outcomes. Flexibility of new products is the capability of the production system to introduce 

and create new components and products, NPF is a strategic dimension of production 

flexibility (Narasimhan & Das, 2000). It has a favorable impact on short- and long-term 

organizational performance (Das, 2001). The NPF's strategic importance stems from a variety 

of positions and responsibilities. First, product mix flexibility and modification flexibility are 

inextricably tied to other aspects of flexibility (Chang, Lin & Sheu, 2002). Second, the NPF 

assists firms in satisfying consumers and implementing customized initiatives (Narasimhan & 

Das, 1999). Finally, since it may cut costs, NPF has a strong link with the performance of 

new goods (Larso, 2004). Finally, this is required for organizations that specialize in 

innovation and customisation (Das, 2001). 

In the same context, Oke (2005) described new flexibility as the ability of new goods to 

launch and develop new goods, as well as to adjust current goods. According to Suarez et al. 

(1996), the most significant direct impact of new product flexibility on a company's 

competitive position in the market. New product flexibility is also viewed as a vital support 

for manufacturing, according to Scherreret et al. (2014). Flexibility in product development is 

defined by other authors as the capacity to introduce and launch new goods, as well as adapt 

current goods quickly and effectively (Zang et coll., 2002). 

New product flexibility allows an organization to respond to changes in consumer 

expectations by allowing new items to enter the market. New product flexibility is combined 

with operational strategy in the marketing plan. Marketing strategy is based on customer 

happiness, while operational strategies are based on obtaining the resources and facilities 

needed to manufacture goods and components that suit the demands of consumers while 

reducing the product lifetime. 
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Volume Flexibility 

The capacity of an organization to modify volume levels economically and with little 

disturbances in response to changing socioeconomic situations is known as volume 

flexibility. Volume flexibility has emerged as a crucial competitive tactic as a result of a 

number of developments. The primary strategic goal of volume flexibility is to aid in the 

management of aggregate demand unpredictability. The firm's volume flexibility allows it to 

change production higher and downwards within certain parameters. Volume flexibility is the 

quantity of variation and degree of variation in aggregate output level that the system can 

allow without incurring substantial transition penalties or major changes in performance 

results, in terms of range, mobility, and uniformity. As demand grows over product life 

cycles, the objective of the operations function is to manage demand and capacity, while the 

goal of the marketing function is to maximize market share and promote product loyalty. 

Flexibility is a strategic strategy for avoiding demand-capacity imbalances, which may lead 

to a number of dangers for businesses, including new rivals joining the market and a 

reduction in market share. As a result, the ideas of capacity and demand are intertwined. 

The company's volume flexibility enables it to produce more or less than its capacity in 

response to changes in demand. Flexibility is necessary, according to Toni & Tonchia (1998), 

when the scenario is marked by high uncertainty and little diversity. Volume flexibility, as 

described by Chod, Rudi, and Van Mieghem (2012), is the ability to change production 

volumes. There are two types of flexibility: upside flexibility, which refers to the ability to 

raise production above capacity economically, and downside flexibility, which refers to the 

ability to reduce production below capacity economically (Goyal & Netessine, 2011). 

Volume flexibility, as described by Suarez et al. (1996), is the ability to function successfully 

in a variety of production volumes. Volume flexibility, according to Sethi & Sethi (1990), 

denotes the capacity to operate successfully at a variety of total production levels. In the face 

of unpredictable demand, Goyal and Netessine (2005) emphasized the importance of volume 

flexibility, which allows enterprises to change their production volume without incurring 

large costs. 

It is the volume flexibility, in particular, that is employed to strike a balance between demand 

and capacity. A production system's capacity to function financially at various overall 

production levels is referred to as volume flexibility. It illustrates the firm's competitive 

capacity to expand production volume to meet growing demand while maintaining low 

inventory levels when demand declines (Sethi and Sethi, 1990; Gerwin, 1993). The factory's 

volume flexibility allows it to change output higher or lower within certain parameters (Kara 

et al., 2002). 

Concept of Adaptive Capability 

Adaptive capability (AC) is a term used to describe an organization's capability to recognize 

and capitalize on emerging-market possibilities (Wang & Ahmed, 2007). Adaptive capability, 

according to Staber and Sydow (2002), does not merely include understanding and 

reengineering market need and maximizing the company's current resources. Any person, 

group, or social ecological system's latent adaptive capability, which is awakened in response 

to a crisis or opportunity, is a latent attribute (Engle 2011). When a person, group, or social-

ecological system has a high adaptive capability, they are more likely to be able to preserve a 
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desired condition or negotiate a positive change when the existing condition is unsustainable 

or unwanted (Folke 2006). Gupta et al. (2010) defined adaptive capability from a 

sociocultural perspective as the characteristics of institutions that empower social actors to 

respond to short- and long-term impacts either through planned measures or by enabling and 

promoting creative social responses both ex ante and ex post. Our goal is to officially assess 

adaptive capability as it is seen by society. 

In a volatile climate, businesses will devise a plan for dealing with this issue. Companies 

operating in high-competition contexts must rely on more adaptive methods (Rindova and 

Kotha, 2001) to strengthen their competitive position and better match the organization and 

its environment for themselves (Ganesh, Madanmohan, Jose & Seshadri, 2004). 

The adaptive capacity of a system refers to its ability to change its features or behavior in 

order to broaden its coping range to include current and future environmental circumstances 

while maintaining present variability. Adaptive capacity, in practical words, is the ability to 

create and execute effective adaptation methods or react to changing hazards and pressures in 

order to lower the likelihood of occurrence and/or the scale of detrimental outcomes from 

climate-related disasters. According to Staber and Sydow (2002), successful research and 

adaptive capability ambidexterity focuses Upon balancing the two inventive exploration and 

exploitation capabilities. Other scientists, on the other hand, have conceived of adjustment as 

a two-dimensional component of ambidexterity — adjustment and harmonization (Gibson & 

Birkinshaw, 2004). 

Technology Adaptive Capabilities 

Companies operate in a hyper-competitive climate, with "systemic technologies" changing at 

a breakneck pace (Garud & Kumaraswamy, 1995). Because the generation of market demand 

at a reduced price is vital in the development of new goods, the company's technology level is 

seen as a crucial aspect in adjusting to market changes (Chang 1995). Technological 

adaptability, defined as the efficiency, capability, and abilities employed for organizational 

learning from the standpoint of technological deployment (Hambrick, 1983), has been linked 

to technology (Tuominen et al., 2004). Economies of scale and scope are connected to the 

cost-function of technology for the production of products/services (Porter, 1980). Scale 

savings have been substituted with scale savings as organizations increasingly concentrate on 

market advice or customer focus (Tuominen et al. 2004). Companies must change their 

technology strategy from a single core to a multi-core plan in order to grow their product line. 

Companies' capability to acquire technical capability, monitor technical environmental 

changes, gain access to new technology, achieve technically complemented components, and 

prevent firms from risking technological change will be measured in terms of technology 

adaptive capabilities (Wong et al., 1998; Tuominen et al., 2004). 

Market Focused Adaptive Capabilities 

One of the crucial variables for corporate resources is marketing mixes, which are utilized to 

improve organizations' adaptive capability (Chang, 1995). Grinstein (2008) discovered that 

the market orientation of the firm is a key adjustment factor in a meta-analysis. One of the 

most important decisions facing the organization is deciding on its corporate domain: product 

portfolio, market, or target market (Miles and Snow, 1978). Companies might concentrate on 

a market continuum (narrow-broad) focused on the market environment and market 

prospects, depending on the degree (Miles & Ski 1978; Porter 1980). Companies with 
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minimal market adaptability may find themselves operating in a confined product-market 

domain, and vice versa (Miles & Snow, 1978). However, according to Slater and Narver 

(1996), emphasizing the narrow market does not imply that the firm can compete in a single 

segment, but rather that the organization can fulfill client expectations by adding significant 

characteristics to the product in numerous sectors. This may assist the organization in 

reducing expenses without jeopardizing the benefits of cost reductions (Tuominen et al., 

2004). Market-focused adaptive capability stresses a company's capability to monitor market 

movements and competing activity, as well as novel commercialization approaches, 

considerable part allocation for marketing operations, and an emphasis on after-sales service 

(Oktemgil & Greenley, 1997). 

Empirical Review  

Kaehler, Busatto, Becker, Hansen, and Santos investigated the link between adaptive 

capability and strategy orientations in the setting of the organization (2014). At a Brazilian 

marine services firm, an empirical survey of 160 workers was undertaken. All strategic 

orientation characteristics have a positive relationship with their adaptive capability, 

according to the findings. The results show that a company's strategic guidelines have an 

impact on its adaptability, and that the stronger respondents' perceptions of the company's 

dynamic potential, the better their business organization's adaptability. 

Yousuf, Haddad, Pakurár, Kozlovskyi, Mohylova, Shlapak, and János all looked into the 

relationship between operational flexibility and company performance (2019). This 

questionnaire was prepared for senior managing directors and managers of operations, 

product development, finance, and marketing departments, and it was delivered to 90 

industrial enterprises in Jordan. The data were also connected using descriptive analysis and 

regression approaches. Operating flexibility has a favorable influence on the operational and 

financial performance of small and medium-sized industrial enterprises in Jordan, according 

to our field study. More precisely, volume flexibility as a sort of flexibility has no impact on 

their operations in Jordan; nevertheless, both mixed and new product flexibility have a 

beneficial impact on these firms' operational and financial success. In Nzewi and Monema, 

the relationships between business agility and competitive advantage for selected banks in the 

Awka Metropolis were investigated (2016). By using proactiveness, responsiveness, 

competence, flexibility, and speed, a model and business agility were developed to achieve 

the study's goal. A descriptive research approach was adopted in this study. The information 

was gathered from primary sources and evaluated using main and multiple regression 

analysis. The information was gathered from original sources. According to the findings, 

there is a strong correlation between corporate agility and the competitive advantage of the 

banks chosen. However, it was shown that although proactivity, responsiveness, and speed 

were statistically significant, flexibility and skill were not. The research found that business 

agility is the distinctive capacity that ensures a competitive edge in a fast-paced and uncertain 

business environment. Managers should establish competitive strategies that focus on 

company agility, sensitivity, and reactivity to quickly discover new markets, according to the 

authors. 

The impact of operational flexibility on a company's competitive advantage was studied by 

Awwad (2011) (mix flexibility, volume flexibility and modification flexibility). To achieve 

this goal, a cross-sectional survey will be carried out utilizing a data gathering questionnaire 

approach. The research focuses on operational managers, plant management, and quality 
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managers of Jordanian manufacturing companies listed on the Amman Stock market. A total 

of 153 viable responses were obtained, accounting for 69.5 percent of all possible responses. 

For the aim of data analysis, the study used multivariate data analysis, which includes 

exploratory and confirmatory factor analyses. The findings of the structural equation 

modeling research demonstrate that operational flexibility has a major influence on 

competitive advantage. The study has management implications for managers and offers a 

variety of research areas, including the study's involvement in the development of corporate 

and functional strategy. 

Asikhia (2010) investigated the link between market-focused strategic flexibility and sales 

growth, as well as the influence of environmental variables on this connection. Executives in 

charge of strategic direction at the country's 25 banks were given a research instrument to 

complete. The findings suggest that there is a positive association between market-focused 

strategy flexibility and sales growth, with competitive intensity and technological volatility 

moderating this link. The findings suggest that market-focused strategic flexibility is a driver 

of organizational positioning in a dynamic business environment, and that it should be 

incorporated into any conceptualization of an organizational success framework because it 

exists on a continuum characterized by the degree to which a bank acquires, allocates, and 

reconfigures its resource portfolio. 

3.0 Methodology 

In this research, a cross-sectional survey, which is a sort of quasi-experimental design, was 

utilized. In South-South Nigeria, 499 management professionals from twenty-four (24) 

industrial enterprises were available. To arrive at a sample size of 217, the Taro Yamene 

(1968) formula for sample size determination was employed. As a result, 217 questionnaires 

were delivered to manufacturing company executives. In this investigation, the systematic 

sampling methodology was applied. This method was chosen because it provides a genuine 

representation of the complete population while also reducing the risk of researcher bias in 

the sample case selection. Operational flexibility (the independent variable) was examined in 

terms of new product flexibility and volume flexibility. A total of eight criteria were used to 

assess the flexibility of a new product. While volume flexibility was measured using seven 

elements. The dependent variable (Adaptive Capability) was further assessed in terms of 

Technology Adaptive Capabilities and Market-Focused Adaptive Capabilities. A set of six 

questions was used to assess Technology Adaptive Capability, and five things were used to 

assess Market Adaptive Capability. Items were graded on a 4-point Likert scale. The 

Structural Equation modeling is used to perform Path Analysis using the Partial Least Square 

Estimation technique. The model is as follows; 

Model Specification  

ADC  = f(OFL)      (1) 

ADC  = (TAC, MFA)     (2) 

OFL  = (NPF, VFL)     (3) 

ADC  = f(NPFi, VFLi)     (4) 

(TACi, MFAi) =  f(NPFi, VFLi)     (5) 
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Where; 

ADC  = Adaptive capability 

OFL  = Organizational flexibility  

TAC  = Technology adaptive capabilities 

MFA  = Market focused adaptive capabilities 

NPF  = New product flexibility 

VFL  = Volume flexibility 

4.0 Result 

217 questionnaires were distributed to respondents, however, only 206 (94.9%) copies were 

well completed and used for the study. The hypotheses test was undertaken at a 95% 

confidence interval, implying a 0.05 level of significance. The decision rule is set at a critical 

region of p > 0.05 for acceptance of the null hypothesis and p < 0.05 for rejection of the null 

hypothesis. 

4. RESULTS AND DISCUSSION  

Respondents’ Demographic Characteristics 

Respondents were asked to provide information on their organization’s name (which was 

kept anonymous), their gender, marital status, age, highest educational qualification and 

Number of years in the organization. Their responses are represented as follows; 

 

Table 1: Demography of Respondents 
Gender 

 Frequency Percent 

Male 132 64.1 

Female 74 35.9 

Marital Status 

Single 55 26.7 

Married 151 73.3 

Age 

20-29 Years 40 19.4 

30 - 39 Years 44 21.4 

40 - 49 Years 66 32.0 

50 - 59 Years 44 21.4 

60 Years and Above 12 5.8 

FSLC 45 21.8 

SSCE 37 18.0 

HND/OND 44 21.4 

First Degree 53 25.7 

Masters 23 11.2 

Ph.D. 4 1.9 

Number of Years in the organization 

Less than 2 Years 45 21.8 

2 - 5 Years 57 27.7 

6 - 10 Years 54 26.2 

Above 10 Years 50 24.3 
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Table 1 shows that 132 (64.1%) of the 206 respondents were male, while 74 (35.9%) of the 

respondents were female. As a result, in Nigerian industrial enterprises, the number of men 

was found to be around twice (time two) that of females. 55 people (26.7 percent) were found 

to be single, whereas 151 people (73.3 percent) were found to be married. This indicates that 

a significant proportion of the responders are married. The study found that 40 (19.4%) of the 

206 respondents are between the ages of 20 and 29, 44 (21.4%) are between the ages of 30 

and 39, 66 (32.0%) are between the ages of 36 and 40, 44 (21.4%) of the underlying study 

sample are between the ages of 50 and 59, and 12 (5.8%) are between the ages of 50 and 59. 

According to the findings, 45 respondents (21.8 percent of the survey sample) had acquired a 

First School Leaving Certificate (FSLC). A Senior Secondary School Certificate seems to be 

held by 37 (18%) of those polled (SSCE). Higher National Diploma/National Diploma 

(HND/OND) holders account for 44 of the responses. The proportion of respondents with a 

first degree/degree bachelor's was the greatest (25.7 percent), followed by 23 (11.2 percent) 

with a master's degree and 4 with a Ph.D., accounting for 1.9 percent of the total respondents. 

Employees who have worked for the company for a longer period of time may be more 

familiar with the procedures and strategic concerns that influence the company than those 

who have just started. Table 1 reveals that 45 (21.8%) of respondents had worked for less 

than two years. In addition, 57 respondents (27.7%) have worked for their company for two 

to five years, while 54 respondents (26.2%) have remained for six to ten years. In the survey, 

50 respondents were found to have worked for more than ten years. 

 

Construct Reliability and Convergent Validity 

The values of standardized factor loadings, indicator reliability, internal consistency 

reliability (composite reliability, reliability coefficients, Cronbach alpha) and convergent 

validity (Average Variance Extracted) are shown in Table 2 below as initial PLS-SEM 

assessment of measurement (outer) models.  
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Table 2: Final PLS-SEM Assessment Results of Measurement Models 

 

Latent 

Variable 

 

 

 

Indicators 

Convergent validity Internal consistency reliability 

Loadings Indicator 

reliability 

AVE Composite 

reliability 𝜌c 

Reliability 

Coefficient 

𝜌A 

Cronbach'

s alpha 

(CA) 

> 0.70 > 0.50 > 0.50 > 0.70 > 0.70 0.70 - 0.90 

 

 

NPF 

 

NPF1 0.821 0.674  

 

 

 

 

0.698 

 

 

 

 

 

0.773 

 

 

 

 

 

0.710 

 

 

 

 

 

0.780 

NPF2 0.843 0.711 
NPF3 0.423 0.179 
NPF4 0.414 0.171 
NPF5 0.775 0.601 
NPF6 0.715 0.511 
NPF7 0.816 0.666 
NPF8 0.664 0.441 
NPF9 0.713 0.508 
NPF10 0.799 0.638 

 

 

VFL 

 

 

VFL1 0.764 0.584  

 

 

 

 

 

0.634 

 

 

 

 

 

 

0.718 

 

 

 

 

 

 

0.630 

 

 

 

 

 

 

0.719 

VFL2 0.833 0.694 

VFL3 0.747 0.558 

VFL4 0.372 0.138 

VFL5 0.313 0.098 

VFL6 0.658 0.433 

VFL7 0.749 0.561 

VFL8 0.758 0.575 

VFL9 0.218 0.048 

VFL10 0.307 0.094 

VFL11 0.815 0.664 

VFL12 0.622 0.387 

VFL13 0.764 0.584 

VFL14 0.889 0.790 

VFL15 0.701 0.491 

 

 

TAC 

TAC1 0.818 0.669  

 

0.710 

 

 

0.821 

 

 

0.742 

 

 

0.723 
TAC2 0.765 0.585 

TAC3 0.773 0.598 

TAC4 0.827 0.684 

TAC5 0.861 0.741 

TAC6 0.215 0.046 

 

 

MFA 

MFA1 0.762 0.581  

 

0.775 

 

 

0.758 

 

 

0.633 

 

 

0.621 
MFA2 0.853 0.728 
MFA3 0.761 0.579 
MFA4 0.673 0.453 
MFA5 0.824 0.679 

Note: NPF = New product flexibility, VFL = Volume flexibility, TAC = Technology adaptive capabilities, CS = Market 

focused adaptive capabilities. Note: Bold and italicized items/scores did not meet recommended threshold, so they were 

treated as free or redundant items – not included in further analysis. 

Source: SmartPLS 3.2.6 output on research Data, 2021 

According to the outputs in Table 2, latent constructs scored substantial composite reliability 

values. Table 4.20 shows that all the variables have AVE values exceeding the 50% 

threshold. The lowest AVE is generated by Structural flexibility latent variable (57.3%) while 
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the highest AVE is scored by New product flexibility (66.2%). Thus, the model satisfied the 

conditions for convergent validity. 

Discriminant Validity 

Analysis on discriminant (divergent) validity reveals the magnitude of empirical difference 

between a construct and other constructs. Theory proposes that for a construct to pass the test 

of discriminant validity, the square root of its AVE should exceed its correlation with all 

other latent variables. Thereby, each latent variable shares more variance with its own block 

of indicators than with another latent variable representing a different block of indicators.  

Table 3: Test of Discriminant Validity - Fornell and Larcker (1981) criterion 
 AVE NPF VFL SUF TAC MFA 

NPF 0.662 0.814     

VFL 0.612 0.265 0.782    

TAC 0.655 0.018 0.054 0.079 0.809  

MFA 0.630 0.062 0.306 0.018 0.407 0.794 

Source: SmartPLS 3.2.6 output on research Data, 2021. 

Result on discriminant validity concerning the study constructs is shown in table 3. The table 

reveals that all the diagonal figures (square roots of the Average Variances Extracted)are 

higher than 0.7; and are far greater than the off-diagonal figures (correlations between the 

constructs), thus confirming that each construct is sufficiently distinct from any other one. 

Therefore, the second model endorsed discriminant validity for all the constructs. 

Tests of Hypotheses and Evaluation of Structural Path Significance 

In order to test the hypotheses via the PLS-SEM, the resulting t-values were assessed. This 

provides the rationale for either confirming or refuting the hypotheses. As a rule, path 

coefficients (β values) of .10 to 0.29, .30 to .49 and .50 to 1.0 are weak, moderate and strong 

correlations, respectively (Cohen, 1988). Also, for a two tailed test, t values greater than 1.96 

are significant, while t values less than 1.96 are non-significant. Table 4 shows the results, as 

reflected in path relationships, path coefficients, standard errors and t-statistics. 

Table 4: Results of Hypotheses Testing 
Null 

Hypothesis 

Path 

(Relationship) 

Path 

Coefficient 

(β) 

Standard 

Error 

t-Statistic  Decision  

HO1: NPF ->TAC 0.371 0.172 4.103 Not supported 

HO2: VFL ->TAC 0.346 0.101 2.531 Not supported 

HO5: NPF ->MFA 0.383 0.011 1.968 Not supported 

HO6: VFL ->MFA 0.374 0.104 3.370 Not supported 

Note: NPF = New product flexibility, VFL = Volume flexibility, TAC = Technology adaptive capabilities, 

MFA = Market focused adaptive capabilities. T-statistic greater than 1.96 at 0.05% level of significance. 

Source: SmartPLS 3.2.6 output on research Data, 2021 

The first cluster of hypotheses comprises: 
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Figure 2 below shows the specific path model regarding the relationship between 

Organizational flexibility (explained by New product flexibility and human resource 

flexibility) and Technology adaptive capabilities. 

 
 

Figure 2: Specific Path Model of Latent Variables (main effects) – Organizational flexibility (NPF 

and VFL) and Technology adaptive capabilities. 

The path relationship analysis presented in figure 2 indicate that there are positive and 

significant paths between new product flexibility and technology adaptive capabilities (β = 

0.371, t = 4.103), and volume flexibility and technology adaptive capabilities (β = 0.346, t = 

2.531). Therefore, HO1 and HO2were not supported. 

The second cluster of hypotheses comprises:  

Figure 3 below shows the specific Path Model regarding the relationship between 

Organizational flexibility (explained by New product flexibility and human resource 

flexibility) and Market focused adaptive capabilities. 
 

Figure 3: Specific Path Model of Latent Variables (main effects) – Organizational flexibility (NPF 

and VFL) and Market focused adaptive capabilities. 

The path relationship analysis presented in figure 3 indicate that there are positive and 

significant paths between new product flexibility and Market focused adaptive capabilities (β 

= 0.383, t = 1.968), and volume flexibility and Market focused adaptive capabilities (β = 

0.374, t = 3.370). Therefore, HO3 and HO4 were not supported.  

 

 

 
Figure 2: Specific Path Model of Latent Variables (main effects) – Organizational flexibility (NPF and  
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Figure 4: Specific path model of Organizational flexibility and Adaptive capability. 

Figure 4 reveals that a positive and significant relationship exists between Organizational 

flexibility and Adaptive capability (β = 0.391, t = 1.974).  

Assessment of Predictive Accuracy (R
2
)  

The PLS-SEM employs bootstrapping procedures to determine the R, R
2
 and Adjusted R 

values of the endogenous variables as could be seen in Table 4.23 

Table 5: Results of R
2
 and Q

2 

Endogenous Latent 

Variable 

Correlation 

Coefficient (R) 

Predictive 

Accuracy (R
2
) 

Adjusted R
2
 Predictive 

Relevance (Q
2
) 

TAC 0.624 0.389 0.387 0.181 

MFA 0.591 0.349 0.348 0.107 

Reference values: R
2
, 0.19 = weak; R

2
, 0.33 = moderate; R

2
, 0.67 = substantial, Chin (1988). Q

2
> 0 = 

satisfactory predictive relevance, Hair et al., 2011. 

 

Source: SmartPLS 3.2.6 output on research Data, 2021 

The figures in table 5 depict that there are positive, moderate and significant correlations (R) 

between the dimensions of Organizational flexibility and the measures of Adaptive 

capability. The combined correlation of the dimensions of independent variable on 

technology adaptive capabilities is 62.4%; while Market focused adaptive capabilities 

recorded R value of 59.1%. Thus, technology adaptive capabilities attracted the higher 

correlation score whereas Market focused adaptive capabilities recorded a lower score. 

Added to this is the R
2
 which shows the predictive power (or accuracy) of the models. 

The first model, TAC = f {NPF AND VFL}, recorded a moderate R
2 

of 0.389. This means 

that New product flexibility and human resource flexibility jointly explained 38.9% of the 

variance of technology adaptive capabilities, while other unidentified variables are 

responsible for the remaining 61.1%. Thus, the model has a moderate predictive accuracy. 

Secondly, MFA = f{NPF AND VFL} recorded moderate R
2 

of 0.349. This means that New 

product flexibility and human resource flexibility jointly explained 34.9% of the variance of 

customer, while other unidentified variables are responsible for the remaining 65.1%. Thus, 

the model has a moderate predictive accuracy.  
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Assessment of Effect Sizes ( f
2
)  

Below is table 6 which shows the respective effect sizes on the endogenous sub-constructs of 

the model.  

Table 6: Effect Size of the latent variables 
Endogenous 

Variable 

Exogenous 

Variable 

R-Squared 

Present 

R-Squared 

Absent 

f 
2
 - effect size Remark on 

Effect Size 

 

TAC 

NPF 0.389 0.174 0.351 Large 

VFL 0.389 0.258 0.214 Medium 

 

MFA 

NPF 0.349 0.188 0.247 Medium 

VFL 0.349 0.215 0.206 Medium 

Reference values: , ƒ
2
 less than 0.020 = no effect; ƒ

2
 , 0.020 = small effect; ƒ

2
 , 0.15 = medium effect; ƒ

2
, 

0.35 = large effect (Cohen 1988) 

Source: SmartPLS 3.2.6 output on research Data, 2021 

 

Regarding the effect sizes of the latent indicators of Organizational flexibility on Technology 

adaptive capabilities, Table 4.24 indicates that new product flexibility has large effect size (ƒ
2
 

= 0.351); while volume flexibility has a medium effect sizes (ƒ
2
 = 0.214, and ƒ

2
 = 0.224 

respectively). 

In addition, whereas new product flexibility and volume flexibility have medium effect sizes 

(ƒ
2
 = 0.247 and ƒ

2
 = 0.206 respectively) on Market focused adaptive capabilities. 

 

Organizational flexibility Dimensions and Technology adaptive capabilities 

Table 7: Summary of Results on the Tests of Hypotheses HO1, HO2, HO3, and HO4 

Null 

Hypothesis 

Path 

(Relationship) 

Path Coefficient 

(β), (t –value) 

Predictive 

Accuracy R2 
Effect Size- f2 Predictive 

Relevance -Q2 
Decision 

HO1: NPF ->TAC 0.371(4.103) 

Significant 

0.389 

Moderate 

0.351 

Large 

0.181 

Relevant 

Not 

supported 

HO2: VFL ->TAC 0.346(2.531) 

Significant 

0.389 

Moderate 

0.214 

Medium 

0.181 

Relevant 

Not 

supported 

Source: SmartPLS 3.2.6 output on research Data, 2021. 

Table 7 shows that organizational flexibility (dimensioned as new product flexibility and 

human resource flexibility) has a favorable and substantial link with technology adaptive 

capabilities. Furthermore, a unit increase in organizational flexibility (OFL) might result in a 

greater than one-third increase in technology adaptability (TAC). This suggests that when 

manufacturing businesses' capacity to dynamically modify their technology and consumer 

orientation to meet exigent organizational events increases by a little more than one-third, 

their ability to react to unforeseen scenarios increases by a little more than one-third. 

Furthermore, the model shows that the link between organizational flexibility (OFL) and 

technology adaptive capabilities (TAC) has a considerable and satisfying predictive 

relevance. This indicates that the present degree at which manufacturing companies 

dynamically modify their technology and consumer orientation to meet exigent 

organizational occurrences may be used to forecast their future ability to adapt to unforeseen 

conditions to a significant degree. As a result, it may not be out of place to believe that 

manufacturing businesses might improve their capacity to adapt by dynamically modifying 

their technology and customer orientation to meet unforeseen organizational events. 
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The ability of manufacturing firms to easily identify and capitalize on emerging market 

opportunities can be enhanced by increasing the extent to which the firm is able to adjust its 

technology and consumer orientation to exigent issues, according to the findings of the 

preceding analysis and interpretation. The following are the particular findings: 

1. Firm's increased product flexibility in terms of its capacity to adapt or alter its 

technology will improve the organization's capacity to detect and capitalize on 

upcoming market opportunities by a little capability. The capacity of 

manufacturing businesses to readily expand their capacity to discover and 

capitalize on emerging market possibilities is also crucial, thanks to the 

organizational increased product flexibility. 

2. The capacity of a manufacturing company to become more customer-centric and 

adapt its operations to changing market needs is a minor trigger for its capacity to 

spot and capitalize on developing market possibilities. Furthermore, ignoring 

volume flexibility (VFL) will result in a slight decline in an organization's 

capacity to effectively discover and capitalize on developing market possibilities. 

 

Organizational flexibility Dimensions and Market focused adaptive capabilities 

Table 8: Summary of Results on the Tests of Hypotheses HO5, HO6, HO7, and HO8 

Null 

Hypothesis 

Path 

(Relationship) 

Path Coefficient 

(β), (t –value) 

Predictive 

Accuracy R2 
Effect Size- f2 Predictive 

Relevance -Q2 
Decision 

HO3: NPF -> CS 0.383(1.968) 

Significant 

0.349 

Moderate 

0.247 

Medium 

0.107 

Relevant 

Not 

supported 

HO4: VFL -> CS 0.374(3.370) 

Significant 

0.349 

Moderate 

0.206 

Medium 

0.107 

Relevant 

Not 

supported 

Source: SmartPLS 3.2.6 output on research Data, 2021 

Table 8 shows that organizational flexibility (measured in NPF and VFL) has a strong 

positive correlation with market-focused adaptive capabilities. According to the data, 

increasing organizational flexibility (OFL) by one unit might result in a two-fifths rise in 

market-focused adaptive capabilities (CS). Thus, manufacturing firms' ability to gain and 

maintain competitive advantage through rapid, continuous, and systematic evolutionary 

adaptation and entrepreneurial innovation could be increased by about two-fifths as a result 

of a unit increase in such organizations' capacity to dynamically change their technology and 

consumer orientation in response to environmental exigencies. 

Furthermore, the model shows that the link between OFL and CS has a considerable and 

sufficient predictive relevance. According to one interpretation, the ability of manufacturing 

firms to dynamically change their technology and consumer orientation in response to 

environmental demands can predict, to a large extent, their rapid, continuous, and systematic 

evolutionary adaptation and entrepreneurial innovation aimed at gaining and maintaining 

competitive advantage. As a result, managers may make appropriate judgments based on the 

premise that manufacturing businesses may raise their future levels of Market focused 

adaptive capabilities by dynamically altering their technology and customer orientation to 

environmental exigencies. 

The general finding concerning manufacturing firms is that when they dynamically change 

their technology and consumer orientation in response to environmental exigencies, there will 

be a significant improvement in their ability to possess the tenacity for rapid, continuous, and 
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systematic evolutionary adaptation and entrepreneurial innovation directed at g. The 

following are some of the particular results on manufacturing companies: 

1. Manufacturing businesses' capacity to adapt or alter their technology will improve 

their capacity to have the tenacity for quick, continuous, and systematic 

evolutionary adaptation and entrepreneurial innovation aimed at acquiring and 

sustaining competitive advantage. When viewed in the context of all of the 

dimensions of OFL's impact on MFA, new product flexibility contributes a 

moderate amount to manufacturing firms' ability to demonstrate rapid, continuous, 

and systematic evolutionary adaptation and entrepreneurial innovation aimed at 

gaining and maintaining a competitive advantage. 

2. Higher responsiveness of firms in terms of their ability to respond to consumer 

wants and to be customer-centric will help manufacturing firms to have the 

resolve to engage in rapid, continuous, and systematic evolutionary adaptation and 

entrepreneurial innovation aimed at gaining and maintaining competitive 

advantage. In addition, volume flexibility has a small proportionate contribution to 

manufacturing businesses' capacity to have the tenacity for quick, continuous, and 

systematic evolutionary adaptation and entrepreneurial innovation aimed at 

acquiring and sustaining competitive advantage.  

 

5. CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

According to the findings, organizational flexibility improves adaptive capability greatly. 

This is because the theoretical model's two utilized elements of organizational flexibility 

greatly increase technology adaptive capabilities. The variability in technology adaptive 

capabilities is mostly due to new product flexibility, whereas volume flexibility plays a 

smaller role. The results of this research show that the model's two elements of organizational 

flexibility greatly improved market-focused adaptive capabilities. Meanwhile, new product 

flexibility has a greater impact on the overall effect of organizational flexibility (OFL) on 

market-focused adaptive capabilities, but volume flexibility has a less impact on the target 

variable. The findings of the study agree with those of Lacity and Willcocks (2008), 

Rantakari (2010), and Barney (1991), who concluded that organizational flexibility is a viable 

tool for effective adaptive capability in an organization, based on the resource-based view 

(RBV), contingency theory, and system theory. 

 

Recommendations 

The following suggestions are offered based on the implications of the research findings: 

i. Manufacturing companies should create omnibus business units, missions, visions, 

and objectives across their operations to guarantee that their technical processes are 

strategically linked and flexible enough to meet rapid change in the business 

environment. 

ii. Manufacturing companies should decouple their work processes to guarantee fluid 

volume flexibility. Employees will be able to do jobs successfully and quickly with 

little instructions since the job will be clear for them. 

iii. Manufacturing companies should establish strong relationships with all functional 

divisions and divisions within their organizations in order to boost their capability to 

recognize and capitalize on new market possibilities. 
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