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Abstract:  This study aimed to critically examine how mining projects are impacted by a lack of innovation. The advent and increase in 

global technological breakthroughs have resulted in the need for businesses to adopt technological advancement to improve production 

processes. Consequently, projects in the mining sector are not spared as their finite nature increases their pressure to maintain a going 

concern in mining operations whilst remaining profitable and sustainable. A quantitative study was conducted using a pre-developed 

questionnaire to establish the causes and effects of the lack of innovation in mining projects of a South African platinum mine. A sample 

of 107 respondents was selected using stratified sampling of low, middle and top management. The collected quantitative data was 

analysed using SPSS 20 to generate descriptive statistics.  

The results show that the shortage of financial resources, technical skills and resistance to change are key reasons associated with the 

lack of innovation in mining projects. The lack of financial resources is a major reason for mining projects’ struggle to uptaking 

technological innovation. Mining projects innovative drive is mostly underfunded and under-resourced due to financial return 

uncertainty that surrounds the uptake of new ideas. Consequently, the absence of innovation results in a lack of new products, a lack of 

competitiveness, low profitability, and a lack of growth in the mining business. This study contributes to the body of knowledge as it 

explores the causes and effects of innovation and lack thereof within the mining sector and also advances the theory regarding mining 

innovation. The study gives suggestions for researchers and management on how to improve innovation in mining projects. 

 

Keywords: lack of innovation, causes of lack of innovation, effects of a lack of innovation, innovation, innovative mindset, mining 

projects. 

 

I. INTRODUCTION 

The global increase in technological breakthroughs and the continuous need for businesses to adopt them to improve processes, has 

increased the need for the mining sector to adapt to maintain business operations as well as remain sustainable and profitable. For a 

mine to survive and compete within the mining industry, it must innovate in response to disruptive technologies, globalisation and 

demographic changes (Kloppenburg, 2013). Similarly, a mining business requires to contain its costs when operating in the current 

challenging economic environment that is characterised by increased competition and lower commodity prices (CMSA, 2016). Hence, 

a mining company that is successful in addressing these challenges becomes well-positioned to take advantage of opportunities in the 

medium and long term (KPMG, 2013). 

 

The mining projects have been reported as having a disturbing track record of poor project delivery which is becoming a commonplace 

within the mining sector (Schmitz, 2012). The effects of project failure within the mines are many-sided acting as a blow to both its 

vision and mission (Moore, 2010). Kloppenburg (2013) argues that direct cost increases in the mining sector are mainly faced as a 

consequence of schedule and cost overruns; adding to decreasing income being experienced due to market delays and impaired 

functionality. As reported by the PwC (2016:64), at least a US$75 billion loss is attributable to mining project failures per annum. The 

Standish Group (2017:319) surveyed mines globally and uncovered that 45% of mining ventures were experiencing cost overruns and 

63% were experiencing schedule overruns. Furthermore, Goodpasture (2018:112) reported that 50% of mining projects in Africa, 

operate from 100% to 400% above budget whilst 86% of these were lagging behind the schedules. 

 

Driving these mineral-extracting businesses are projects with vital tools that deliver strategy, sustainability and long-term viability 

(Fontana, Meyer, Reinehr & Malucelli, 2015). These mining projects create opportunities for business through greenfield and brownfield 

developments that capacitate current mining explorations into expanded life spans and new mine developments (Petersen, 2013). In 

addition, these mining projects not only bring competitiveness but also create new opportunities and a drive for continuous business 

repositioning (Iivari & Iivari, 2011). According to Schmitz (2012), with consistent and efficacious project delivery, a differentiator and 

tactical advantage over rivals are achieved. However, in their very nature, mining businesses exist with the expectation of closure as 
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soon as the finite mineral resource is depleted (Williams, 2013). Hence, it becomes critical for a mining firm to continually search for 

innovative ideas to manage successful mining projects to ensure continued survival and viability. 

 

Mining firms using innovation to drive their activities have intensely amplified the output of their mineral ore, earning the company 

record profits. Other researchers (Chow, 2016; Fagerberg, 2018; Domb, 2013) state that a novelty activity is characterized by the main 

initiatives which demonstrate the organisation's competitive superiority. These researchers have associated innovation actions to project 

accomplishment. According to Fagerberg (2018), innovation essentially contributes to reinstating quickness and elasticity in the value 

chain, moving from a cost-lessening mindset to one of value-making, growing production and efficiency, eliminating excess, reducing 

the need for human resources, particularly at inaccessible and subversive sites, refining ore body knowledge and the planning process,  

improving retrieval rates, linking the organization around tactical and planned goals, and boosting the sturdiness of business, opponent 

and industry aptitude. 

 

The South African mining environment has also not been spared by the global environment of falling commodity prices and rising 

operation expenditure (DTI, 2016). PwC (2016) stated that the South African mining business has encountered a sharp drop in ore 

bodies’ prices and unending cost pressures resulting in shrinking margins and huge impairments. Many mining firms seem not to have 

the resources or knowledge to implement innovative solutions that other industries have since adopted to flourish (Petersen, 2013). 

Those wanting to be able to capture the full investment value and reverse these trends have realised the importance of a business system 

that includes the accurate and rapid portrayal of ore bodies, speed of extraction, rapid mining development, mine planning and better 

rates of recovery (Moore, 2010).  

 

Need for the Study  

 

According to Bogner and Elfanbaum (2011), the rapid advances in such areas as nanotechnology, big data, sensors and robotics, chip 

massive computer processing; and many more have assisted to drive down the unit cost of production in many industries.  However, the 

plethora of challenges in the mining sector includes declining ore prices that have been aggravated by the requirement for innovative 

mining pursuits and procedures to ensure competitiveness and viability. Despite record production levels and above-average prices 

equated to low production in the year 2000, the mineral extraction sector is battling to make high returns on its investments (PwC, 2016). 

This represents a huge loss of value over the last 15 years. The last decade has witnessed a continued unsustainable rise in operational 

expenses, capital development costs and a rapid decline in productivity. This trajectory is unattainable mainly against other key structural 

challenges such as declining grades and more stranded assets (Baron & Fischer, 2015). Specifically, the absence of resources and 

knowledge to implement innovative solutions at South African platinum mines result in the lack of drive to deal with the occurrence of 

problems in shrinking cash flows, cost and schedule overruns, safety issues and reduced profits, threatening the mine’s survival. It is 

against the above background, that this study aims to examine the effects and causes of a lack of innovation in mining projects of a 

South African platinum mine. 

 

II. LITERATURE REVIEW 

The literature review is presented as follows: 

Innovation Concept and its Importance 

In the current fast-moving world, mining firms are starting to focus on their competence to innovate and use it to bolster their competitive 

superiority.  When an organisation innovate, something new to the organisation would have been introduced.  As such, Luecke and Katz 

(2013:24) define innovation as the “embodiment, combination, or synthesis of knowledge in original, relevant, valued new products, 

processes, or services which gives an organisation a competitive advantage”. Similarly, Palangkaraya (2015:13) express 'innovation' as 

the "introduction of new forms of processes and products into the organisation". However, the mark of innovation can vary from slight 

advancements which fall into incremental novelty to completely new impressions, which is breakthrough innovation (Garcia, 2016). 

Within knowledge-based firms, innovation is understood to be the “development of what is known or introduction of something new by 

valuing the collection, dissemination and utilisation of new knowledge” (Bratton & Gold, 2017:142). Schumpeter (1997), as cited by 

Žižlavský (2011), outlined innovation as product, process and structural changes that do not essentially come from new technological 

breakthroughs but can evolve from a blend of currently existing tools and their usage in a different context. Therefore, in summary, 

innovations do not only entail practical and scientific shifts and improvements, but precise practical applications originating from 

research. 

 

Causes of a Lack of Innovation in Mining Projects 

Innovations can only be successful if supported by top management and if an innovative creative team of knowledgeable employees is 

developed (Huse, Neubaum & Gabrielsson, 2015). An innovative team should be a natural point around which key employees of the 

organisation are gathered since the concentration of expertise in a team and its development have a major impact on innovation across 

the entire firm (Jaussi & Dionne, 2013). The members of the teams form the core that undoubtedly supports the innovative culture of 

the organisation simply by the fact that they share their knowledge on innovation implementation with the rest of the employees (Juma 

& Yee-Cheong, 2015). However, Kanter (2016), argues that an advantage of these employees heading for a successful innovation is the 

knowledge of the innovative process and tools for the exploitation of their experience. Additionally, innovation process efficiency is 

dependent on previous experience, knowledge of the process of innovation and the ability to avoid obstacles that come with innovations 

(Luecke & Katz, 2013). Therefore, when innovative teams are missing in firms or projects, it is difficult to execute innovation, as 

necessary resource development is unable to function. 

 

Morris (2015), argues that knowledge itself is not sufficient for a perfect understanding of the problem and for finding new solutions. It 

is important to note that it helps to process the gathered information well but it does not create a sufficient base for creativity (Pitra, 

2016). An earlier study by Neingo and Tholana (2014) within the mining industry revealed that 80% of firms that focus on innovations 
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also support knowledge and experience-sharing by current employees. Hence, it is not enough to have knowledgeable workers only; but 

an organisation needs to create an environment conducive to project innovation. 

 

The following sections analyse circumstances that give rise to the lack of an innovative corporate mindset for project innovation: 

Absence of Resources 

A company’s resources and capabilities may be defined as its tangible and intangible assets (Krajewski, Malholtra & Ritzman, 2016). 

Having strong financial resources may enable a company to get into riskier situations, which in turn have higher benefits (Mian, 2009). 

This means the lack of financial strength in a mining firm hampers the successful execution of its mining projects. Morris and Hough 

(2015) argue in their project management theory that meeting technological specifications is one of the major factors in the achievement 

of project success. Similarly, Nonaka and Takeuchi (2015) argue that a company’s technical competency can be assessed by analysing 

the experience of its technical staff, the productivity and speed of its mining activities and the quality of the company’s output. Hence, 

the absence of technical competency is a major impediment to project success in mining ventures. According to arguments by Laudon 

and Laudon (2016), the absence of effectiveness in a leader is emphasised as a major determinant in the success or failure of an 

organisation. It is also argued that the negative effects of external factors in a project environment can be reduced by the training and 

equipping of leaders with different skills (Kloppenborg, 2013). Hence, a lack of decisive leadership in mining firms is a factor that 

decisively affects whether the right innovation-driven project decisions or actions are made or not. 

 

Absence of Knowledge Management and Organisational Learning 

The absence of knowledge management and organisation learning creates a room that directs the absence of innovative resources. 

Noruzy et al.’s (2012) study shows that knowledge management and organisational learning affect organisational innovation while 

influencing organisational productivity. In addition, Tidd, Bessant and  Pavitt (2017) hold that innovation underwrites the realisation of 

the competitive edge of the organisation through building strong relationships of market performance and new goods or services; new 

products that facilitate retention of market shares and transform profitability; development through non-price elements such as product 

design, quality and individualisation; capacity to replace obsolete products, thus shortening product life cycles; and improvement in 

procedures that shorten and quicken product development compared to rivals. 

 

The educational background of managers, business owners and entrepreneurs is an important factor in explaining innovation in 

organisations (Koellinger, 2008). A firm stimulates innovation among employees by taking part in value-chain activities (Romero, 

2016). Thus, when such education, training and internal learning are missing in an organisation, innovation is stifled in enabling active 

participation within a firm's value chain. According to Romero and Martinez-Roman (2012), creativity and innovation are conventionally 

understood to be located within individuals. Hence, firms are the funding agencies for the various innovative training programmes as 

they decide who attends and what training programmes to present. Any creative idea by individuals needs the firm to invest in the 

development, manufacturing and marketing of such new idea into a new product or service. In this respect, education has been identified 

as a key element of the economic success of every organisation (Kangasharju & Pekkala, 2012). The lack of creativity and innovation 

within individuals means a lack of vital resources for a firm to achieve economic success. 

 

Knowledge management is defined as a vehicle fuelled by the need for innovation, improved business performance and client satisfaction 

(Garcia, 2016:111). The capability of a firm to cope with sophisticated projects is the result of successful knowledge management 

(Iddris, Awuah & Gebrikidan, 2014). Therefore, it is essential to have a knowledge management base to keep information on best 

practices, to learn from new lessons and not to duplicate mistakes. The innovative aspects of a mining firm are greatly affected by 

competitiveness anchored on unmatched skills and talents (Pitra, 2016). It is noteworthy that advanced proficiencies for a speedy rate 

of technical adjustment, in pragmatic research indicate that "more highly-educated employees tend to espouse improvements earlier, 

executing and embracing them sooner than less-educated employees do” (Koellinger, 2008:22). 

 

Absence of Systematic Project Innovation Execution  

To link with project knowledge, Petersen (2013) postulates that efficacious innovation procedure needs effective monitoring and 

alignment with project management. Raath and Cornier (2012) examined determinants of the accomplishments or failures of 

modernisation projects in the framework of Dutch companies. They found that the enactment phase was the core of every innovation 

process and most failures could be expected to happen during this phase. As such, many innovation projects do not succeed as the 

implementation is poorly managed (PwC, 2016). Project knowledge within a mining firm maps the preliminary stages of the project 

goals and expected outcomes. The scenarios of the project outcomes are outlined, product viability and its economic impacts are 

calculated, specific activities and multifaceted project procedures are designed and lastly, the project is carefully planned and modelled 

(Palangkaraya, 2015). 

 

Without this project knowledge, consideration of the assessment of the projected volatility is seriously neglected during this phase of 

the project. The second phase of the project selects the form of process management, measurements of activities and projections of the 

operational conditions to achieve the expected outcomes as outlined (Petersen, 2013). This means a lack of knowledge to execute the 

project in a mining environment results in the omission of stage timing, monetary and other resource calculations. The process also 

assesses and reduces possible deviations from the plan and sets a plan to correct and keep the project on the course (Pitra, 2016). A lack 

of knowledge on how to outline project management of innovation in mining ventures prevents the inclusion of innovation (Schmitz, 

2012). The project innovation can be considered in terms of the innovation idea, which in other words is the essence of the project 

reflected in the development of the general target goal of the project (Zemplinerova, 2010). Pitra (2016) argued that the creation of the 

innovation intention is interpreted as a selected plan of action that includes ways and methods of achieving the goal of the innovation 

project. 

 

Absence of Cultural Support and Group Advancement 

When there is a lack of group advancement, innovation is stifled in a firm (PwC, 2016). An inventive group ought to be a characteristic 

point around which the key group representatives converge their ability with their advancement significantly affecting the development 

of the whole association (Gerhard, Zavolokina & Mateusz, 2016). These individuals form the centre of developments that bolster the 
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imaginative culture of the association essentially by the way that they share their insight on advancement with the remainder of the 

members (Edquist, 2006). As held by Freeman and Soete (2017), a large amount of resistance to change in the mining environment has 

been the cause of a lack of innovation in the service, exploration and metallurgical sections of the mining value chain. In addition, the 

Cutter Consortium (2015) claims that employee unwillingness to change because of innovation adoption impedes the achievement of 

efficiency and effectiveness. 

 

Effects of a Lack of Innovation in Mining Projects 

The effects of a lack of innovation in mining projects are discussed as found in the literature as follows: 

Lack of New Product Development 

Opponents of slack resources claim that it promotes undisciplined investment in new developments, new products and services that 

show poor potential to generate economic benefits (Gassmann, Enkel & Chesbrough, 2010). According to PwC (2016), a mine that lacks 

innovation will have high extraction costs and face challenges in getting to new mineral deposits, compared to a mine employing high 

technological innovation. Mines with better processing innovation can consider various mineral-processed products (Manzini, 2016). 

Thus, the presence of an innovative corporate mindset allows for new product development and improvement of existing ones, whereas 

the lack of an innovative corporate mindset stifles new product development and limits project success. 

 

Absence of a Competitive Edge 

Bryant (2017) argues that mines that do not innovate are unable to compete with mines that gain a competitive advantage through 

constant research and development (R&D). Mining firms using 3-D printing techniques have the edge over mines that still use old, 

traditional non-automated methods (Edquist, 2006). Ernst & Young Global (EY) (2014) contend that mining businesses need to 

recapture ground lost over the supercycle and regain competitiveness. Effective technological advancement is fundamental to bolstering 

an organisation's competitive edge (Martín-de Castro et al. (2013). Additionally, a firm’s innovation activity affects competitiveness, 

which depends on its unmatched abilities and skills (Autant-Bernard et al., 2013). Similarly, achieving competitiveness through 

innovation means offering products that are more affordable and of a superior quality to a competitor’s offerings (Noruzy et al., 2012). 

If a firm is not ready for ongoing innovation processes, it risks lagging and being overtaken by competitors. Thus, Neingo and Tholana 

(2014) assert that the absence of innovation in mining is one of the causes of low net revenues because of rising working expenses. 

 

Reduced Productivity 

Advocates of slack innovation resourcing, such as Garcia (2016), argue that innovation facilitates firms to experiment with innovative 

projects that might not attract sufficient support in a more resource-constrained environment. When a firm lacks an innovation drive, 

the result is slower processes that reduce output. Bottlenecks and downtime are high as projects struggle to pull through production 

processes (De Cortis & Dryer, 2013). According to Hoffman, Parejo, Bessant and Perren (2016), when a firm lacks an innovative 

mindset, the hope for productivity gains is lost as the firm's efficiency and productivity improvement are immediately threatened by 

ongoing technological developments. However, there are contradicting views in the literature. Several researchers found that an 

innovative corporate mindset has a positive impact on productivity (Wood, 2004; Keegan & Turner, 2012; Huse et al., 2015; Hoffman 

et al., 2016). In contrast, other researchers have found a negative relationship between innovative culture and productivity (Wood, 2004; 

Raath & Cormier, 2012; Corte, Zamperalli & Micera, 2013, Jaussi & Dionne, 2013). Nevertheless, more of the studies found, report a 

positive effect than a negative effect, although a multidimensional approach to innovation evaluation with productivity gain is still 

lacking (Manley & MacFallan, 2015; Hoffman et al., 2016). If a mine lacks an innovative corporate mindset, it has fewer prospects of 

mineral exploration for new deposits (Gregory, Barroca, Sharp, Deshpande & Taylor, 2016). According to Garcia (2016), mines with 

an innovation drive in Canada and South Africa are increasing their depth of ore exploration in gold, platinum, nickel and copper. 

However, new challenges to safety and health have been reported with an increased exploration of ore bodies (Kester, Griffin, Hultink 

& Lauche, 2011). 

 

Lack of Growth 

Chow (2007) argues that innovation leads to big opportunities for firms to differ from others and achieve growth. Manley and McFallan 

(2015) reiterate that innovation is essential for growth. It is noteworthy that in recent years numerous firms have used innovation as a 

basis for growth (Juma & Yee-Cheong, 2015). As indicated by Zemplinerová (2010), research, advancement and innovation are key 

factors in increasing market share. Autant-Bernard et al. (2013) also indicate the significance of research development and contend that 

firms must have unique methodologies to bolster original strategies. When a mine lacks innovative capacity, there is reduced 

productivity, no new products, no competitive edge and less profitability. The result is a lack of growth in mining projects. Project 

sustainability cannot be achieved as mines seek to reduce operational costs to remain profitable (EY, 2014). There is not much growth 

a mine can experience if the project operation fails to return on mining investment during the life of the mine (Chow, 2016). 

 

Reduction in Profitability 

According to Burns and Stalker (2015), while innovation resources require a substantial budget for R&D, the long-term benefit is 

reduced operating costs. Similarly, as indicated by Chesbrough (2013), while innovation requires a huge budget for R&D, the advantage, 

in the end, is reduced costs. PwC (2016) posit that technological innovation in the mining sector reduces operational costs. This means 

that technological innovation in the mining sector curtails operational expenses. The presence of an innovative mindset in a firm thus 

manifests in profitability but the absence thereof could mean mediocre performance. Traditional project management tools emphasise 

the importance of efficiency in managing projects (Gassman et al., 2010). When applied to innovation projects, pressure is placed on 

delivering projects within predetermined criteria for time, cost and quality (Galende & de la Fuente, 2013). The pressure to manage 

costs leads to a corresponding pressure to reduce redundancy. Thus, locked within a paradigm that emphasises efficiency over 

effectiveness, traditional project management needs to evolve to embrace the different requirements for informal, organic management 

of innovation projects (Edquist, 2006). 
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III. RESEARCH METHODOLOGY 

The quantitative method was chosen since a deductive approach was needed to interpret the data. Descriptive statistical information was 

used to answer the research questions. The details of the population, sampling, data collection and data analysis are as follows: 

 

Population and Sample  

The target population comprised of 2265 employees of the platinum mine. Random stratified sampling was used to categorise the 

platinum mine employees into sub-groups according to managerial level of top-level, middle–level and low-level management with the 

same characteristics and allowing for a wide representation of the responses. This sampling method permitted equal representation of 

the strategic, tactical and operational employees. A sample of 120 employees was deemed sufficient and representative of the population 

at a 95% confidence interval and 5% error margin, and at least 4.5% of the population (Strydom & Venter, 2012). 

 

Data Collection Method 

A questionnaire comprising 5 point Likert scale questions with a set of predefined values to choose from a fixed scale was administered 

using a closed survey method. A database of email addresses of all the low, middle and senior employees was requested from the 

platinum mine Human resources (HR) department. The respondents were emailed requests to participate in the survey and provided a 

link to complete the online survey. Weekly reminders were sent to encourage voluntary participation and to avoid low response rates. 

A 11-item scale instrument was used to measure the two dimensions of the study, pre-designed from the literature review and the 

research objectives. A 5-point Likert scale was used where participants were asked to rate the causes and effects of a lack of innovation, 

ranging from 1 = strongly disagree to 5 = strongly agree.  The questionnaire was pre-tested in a pilot study to correct errors and omissions, 

and its validity and reliability were determined. 

 

Data Analysis Method 

Numerical data that was gathered and coded, was analysed using SPSS v.20 to generate descriptive statistics that include frequencies, 

means, standard deviation, tables and charts. The reliability of the research instrument was measured using Cronbach tests. The results 

are discussed and linked with the literature to enable conclusions to be made. 

 

  

 

IV. RESULTS AND DISCUSSION 

Results  

The results of the quantitative analysis include the response rate, demographic data analysis, reliability analysis and descriptive statistics 

as presented in the following sections: 

 

Response Rate 

The questionnaires were administered among 120 employees of the platinum mine and a response rate of 89% was achieved and regarded 

as a good response rate (Saunders et al., 2016; Mellahi & Harris, 2016).  

 

Demographic Analysis 

The demographic information of the 107 respondents is presented in Table 1 below. 

Table 1: Demographic data 

Attribute Description Managers 

(%) N=107 

Age Below 25 years 8% 

 25-35 years 30% 

 36-45years 40% 

 46-55 years 21% 

 Above 55 years 1% 

Gender Male 56% 

 Female 44% 

Working Experience Below 5 years 16% 

 5-10 years 34% 

 11-15 years 44% 

 Above 15 years 6% 

Education Level High school 13% 
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 Diploma 36% 

 First degree 32% 

 Post-graduate 19% 

Managerial Level Junior Management 0% 

 Middle Management 62% 

 Senior Management 38% 

Source: Author's Compilation 

It is evident from Table 1 that the majority (40%) of the manager respondents were aged between 36-45 years. Most of the manager 

respondents (44%) had over 11 years of working experience, which implies that most respondents were mature and well-experienced.  

The majority of the manager respondents (51%) had at least a first degree and were in middle management (62%). This implies that the 

respondents were skilled and knowledgeable enough to understand the research study. The majority of the manager respondents (56%) 

were male indicating more men working in the mining environment than women. 

 

Reliability Analysis 

The Cronbach’s Alpha test was used to establish the reliability of the questionnaire comprised of 11 items scale with two dimensions. 

Table 2 below shows that the Cronbach Alpha ranged from .892 to .934, implying the indicator has reliability statistics over the required 

threshold of .70  (Hair et al., 2011).  

Table 2. Construct Reliability 

 Cronbach's Alpha 

CAU 0.897 

EFF 0.892 

Note: CAU= causes of a lack of innovation in mining projects; EFF = Effects of a lack of innovation in mining projects 

Source: Author's Compilation 

 

 

Descriptive analysis 

The descriptive analysis starts with standard deviations, means and frequencies that utilise the 5-point Likert scale ranging from strongly 

disagree=1 to strongly agree=5. The results are presented in line with the objectives as follows: 

 

Causes of a Lack of Innovation in Mining Projects 

The average mean and standard deviation for all the responses to the measurement items on causes of a lack of innovation in mining 

projects are shown in Table 3. 

Table 3: Descriptive statistics for causes of lack of innovation 

Item N Mean Std. 

deviation 

p-value 

Lack of financial resources 107 4.466 0.713 0.688 

Lack of resource sharing 107 4.293 0.684 0.682 

Lack of technical skills 107 4.114 0.666 0.610 

Lack of supportive corporate culture 107 3.853 0.647 0.602 

Lack of stakeholder support 107 3.718 0.515 0.510 

Resistance to change 107 3.208 0.511 0.500 

Source: Author's Compilation 

The results in Table 3 demonstrate the frequency distribution of the questionnaire items “lack of financial resources is the cause of lack 

of innovation in mining projects” (M=4.466, SD=0.713), which had the highest mean value. “Lack of resource sharing is the cause of 

lack of innovation in mining projects” (M=4.293, SD=0.684). “Lack of technical skills is the cause of lack of innovation in mining 

projects” (M=4.114, SD=0.666). “Lack of supportive corporate culture is the cause of lack of innovation in mining projects” (M=3.853, 

SD=0.687). “Lack of stakeholder support is the cause of lack of innovation in mining projects” (M=3.718, SD=0.515). “Resistance to 

change is the cause of lack of innovation in mining projects” (M=3.208, SD=0.511) was the lowest mean value. The results show a 
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strong strength mean value score of more than 3 for all the measurement items (Bhana & Bayat, 2020). However, the p-value for the 

variables was more than 0.05 above recommended p-value threshold of below 0.05 (Ioannidis, Baas, Klavans & Boyack, 2019; Ho, 

Tumkaya, Aryal, Choi & Claridge-Chang, 2019). 

 

Furthermore, the response frequencies or level of agreement or disagreement was analysed in Table 4. 

Table 4: Frequencies on causes of a lack of innovation 

Item Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

Lack of financial resources 0% 5% 16% 27% 52% 

Lack of resource sharing 0% 5% 15% 56% 25% 

Lack of technical skills 0% 0% 15% 52% 34% 

Lack of supportive corporate culture 16% 18% 31% 20% 15% 

Lack of stakeholder support 31% 27% 15% 14% 13% 

Resistance to change 12% 14% 15% 31% 28% 

Source: Author's Compilation 

Table 4 shows that the majority of the respondents agreed to most of the items measuring causes of a lack of innovation in mining 

projects with lack of financial resources (79%), lack of resources (81%), lack of technical skills (86%), and resistance to change (59%). 

However, the respondents were indifferent to the lack of supportive culture as a cause of the lack of innovation in mining projects with 

34% disagreeing, 31% staying neutral and 35% agreeing. The majority of the respondents also disagreed with the lack of stakeholder 

support (58%).   

 

Effects of a Lack of Innovation in Mining Projects  

The average mean and standard deviation for all the responses to the measurement items on the effects of a lack of innovation in mining 

projects are shown in Table 5. 

Table 5: Descriptive statistics for the effects of a lack of innovation 

Item N Mean Std. 

deviation 

p-value 

Lack of new products 107 4.461 0.708 0.683 

Absence of a competitive edge 107 4.29 0.681 0.677 

Low profitability 107 4.114 0.667 0.609 

Low growth 107 3.851 0.645 0.603 

Low-cost savings 107 3.715 0.516 0.509 

Source: Author's Compilation 

The results in Table 5 demonstrate the frequency distribution of the questionnaire items "Lack of innovation results in lack of new 

products in mining projects” (M=4.461, SD=0.708), which had the highest mean value. “Lack of innovation results in absence of a 

competitive edge” (M=4.29, SD=0.681). “Lack of innovation leads to low profitability in mining projects” (M=4.114, SD=0.667). “Lack 

of innovation results in low growth of mining projects” (M=3.851, SD=0.645). “Lack of innovation results in low-cost savings in mining 

projects” (M=3.715, SD=0.645) was the lowest mean value. The results show a strong strength mean value score of more than 3 for all 

the measurement items (Bhana & Bayat, 2020). However, the p-value for the variables was more than 0.05 above recommended p-value 

threshold of below 0.05 (Ioannidis et al., 2019; Ho et al., 2019). 

Furthermore, the response frequencies or, level of agreement or disagreement was analysed in Table 6. 

Table 6: Frequencies on effects of a lack of innovation 

Item Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

Lack of new products 11% 4% 13% 46% 28% 

Absence of a competitive edge 5% 6% 13% 55% 22% 

Low profitability 5% 0% 12% 34% 50% 

Low growth 0% 5% 17% 60% 18% 

Low-cost savings 0% 28% 33% 30% 9% 

Source: Author's Compilation 

Table 6 shows that the majority of the respondents agreed to most of the items measuring the effects of lack of innovation in mining 

projects with lack of new products (74%), absence of a competitive edge (77%), low profitability (84%), low growth (78%) and low-

cost savings (39%). 

 

Discussions 

The discussions are represented as follows: 
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Causes of a Lack of Innovation in Mining Projects 

The descriptive findings show an agreement regarding items measuring the causes of the lack of innovation in mining projects. The 

result shows that the main cause for the lack of innovation is the lack of financial resources (M=4.466, S.D=0.713) (highest mean value 

score). This result is supported by Dyer and Singh (2014), who also found that the major factor discovered for technology uptake and 

innovative drive failure is lack of finance. In addition, Romero and Martinez-Roman (2012) argue that innovation resources are 

understandably underfunded and under-resourced in organisations. Similarly, Bann (2018) cited a lack of resources as the reason for the 

lack of innovation in organisations. Financial issues are the main cause of the closure of major infrastructural, gas, oil and mining 

projects (Dyer & Singh, 2014). Organisations are reluctant to fund innovation because of uncertainties that surround the uptake of new 

ideas and the innovation culture. The fear lies in whether the innovation brings or does not bring a financial return. Most companies will 

fund innovation in projects that yield future returns. Moreover, the findings show 81% agreement that the lack of sharing resources is a 

cause of a lack of innovation in mining projects (M=4.293, SD=0.684) (second highest mean value score). As highlighted in the 

literature, business collaboration is a critical avenue for experience and knowledge transmission within production networks (Romero 

& Martinez-Roman, 2012). When comparing smaller firms with bigger companies, this is even more critical since smaller firms have a 

decreasing innovative autonomy and lack collaboration within their smaller technology centres (Dyer & Singh, 2014). Hence, the lack 

of an innovative mindset in projects is dependent on the level of knowledge and resource sharing. When departments that keep pace 

with technological innovation are reluctant to share and collaborate with other departments, it stifles change from being implemented 

effectively throughout the organisation, resulting in project failure. Furthermore, the study reveals that 86% agreed that a lack of 

technical skills causes a lack of innovation in mining projects. This is consistent with Burgelman et al. (2014) assertions that a lack of 

innovative skill sets stems from a lack of education and skills to produce highly skilled employees. Nonaka and Takeuchi (2015) opine 

that skills and knowledge can assist a firm to gain a competitive edge. This is mostly due to skills acquisition and gaining of knowledge, 

which workers can use in innovating new products and processes that add value to the organisation. When technical skills are lacking 

in an organisation, the drive to innovate is either not present or insufficient. Thus, employees who lack skills are often reluctant to 

undertake new projects. 

However, the result of the disagreement on the lack of stakeholder support (58%) as a factor causing a lack of innovation in mining 

projects, is contrary to the findings of Chesbrough (2013), that stakeholder support is an important factor in supporting an innovative 

environment. Additionally, Edquist (2006) argues that stakeholders that do not support innovation are a big obstacle to a firm’s desire 

to innovate. 

 

Effects of Lack of Innovation in Mining Projects 

The descriptive findings show an agreement regarding the items measuring the effects of lack of innovation in mining projects. The 

results reveal that the main effect of a lack of innovation in mining is a lack of new products (M=4.461, S.D=0.708) (highest  mean 

value). This is supported by PwC's (2016) assertion that a mine that lacks innovation resources is more likely to suffer high extraction 

costs and difficulty in accessing new ore deposits than a mine led by high technological innovation. Mines with better processing 

innovations can produce various mineral-processed products (Manzini, 2016). An innovative corporate mindset permits new product 

development from new ideas and the improvement of existing ones. When an innovative environment is lacking in a firm, the chances 

of launching new products become very slim. Moreover, the findings show that 77% agree that the absence of a competitive edge has 

an effect of a lack of innovation in mining projects (M=4.29, SD=0.581) (second highest mean value). According to Bryant (2017), 

mines that do not innovate fail to build a competitive advantage over mines which are improving through continuous R&D. Mining 

firms with an innovative environment that has embraced 3-D printing have easier and faster moulds than mines that still use traditional 

non-automated methods (Edquist, 2008). EY (2014) argues that the mining sector needs to reclaim the market lost through the supercycle 

by innovating to gain and recover its competitive edge. The growing sophistication of modern mining in the planning of operational 

demands increases a mine’s application capability to stay competitive. Chesbrough (2013) reports that early innovation movers in the 

mining industry are likely to build a significant, sustainable competitive advantage over their competitors. Sustainable competitive 

advantage enables growth without straining the mine’s resources. Furthermore, the study reveals that 84% are in agreement that due to 

a lack of innovation, mining projects have low profitability. This is consistent with Neingo and Tholana's (2014) assertions that the lack 

of an innovative mindset in the mining sector is one of the causes of low-profit margins due to rising operating costs. Mining firms that 

embrace technology innovation have a better chance of becoming profitable and nimble businesses, with increased employee 

empowerment and improved decision-making (Tohidi & Jabbari, 2014). Profits are bound to drop when a mining company continues 

to use inefficient traditional methods of managing its mining projects. Increased operational costs reduce the profits of an organization. 

When a firm lacks an innovation drive, the result is slower processes that reduce output. Bottlenecks and downtime are high as projects 

struggle to pull through mining processes (De Cortis & Dryer, 2013). The result is reduced profitability emanating from low productivity. 

 

V.  CONCLUSIONS 

This study explored the circumstances of a platinum mine and reported the consequences of a lack of an innovative corporate mindset. 

An innovative corporate mindset is a critical factor in mining projects and a lack thereof diminishes competitive edge, limits new 

products, impedes growth and reduces profitability. The lack of innovative corporate mindset in mining projects is a result of financial 

constraints, lack of technical skills and employees' resistance to change. However, when a mine is innovative, it permits flexibility in 

project execution, improved ore categorisation, greater extraction speed, agility in mine planning and nurtures creativity in employees.  
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VI. MANAGERIAL IMPLICATIONS 

For mining projects to remain profitable, management must allocate big budgets for innovative resources. Short, medium and long-term 

plans must comprise detailed plans on the acquisition of sufficient human, mechanical, technical and financial capital to drive innovation 

in mining projects. Employees should be empowered with technical and creative skills and competency, to drive innovation. The 

company can thus attract the right skills and nurture a culture of continuous improvement that can explore and implement mining 

technological innovations. Kangasharju and Pekkala (2012) argue that the best innovative companies do not operate using merely an 

internal knowledge base but use links and networks to external knowledge. Moreover, the innovation processes are shaped through 

collective and collaborative endeavours to form knowledge-sharing and institutional systems. However, larger mines usually have an 

immense resource pool available for projects whilst small mines have difficulty operating projects with slack skills diversity when the 

business is normally centred on unique skills (Gilson, 2014). 

Adequate budgets for R&D and the acquisition of more advanced equipment should be a priority. An ongoing plan to replace obsolete 

machinery and the acquisition of advanced machinery that keeps abreast of mining projects' process technological advancement should 

be in place and well managed with sufficient funding. The latest mining machinery and mining processes come at a high price and 

without enough cash resources, old mining equipment cannot be replaced and old mining processes cannot be abandoned. 

A supportive culture of innovation should be led by top management, which middle managers and low-level employees as followers 

should willingly follow. To encourage a culture of innovation, the organisation could offer incentives to employees for development 

R&D, new ideas and improvement in projects. Training plays an important role in the generation of new ideas and internal learning, 

thus it's important to develop an innovation culture. Projects with deep innovation roots require unique skill sets and employees with 

these unique skills drive projects and bring new ideas, contributing significantly to many aspects of a project. A lack of such employees 

means the absence of this unique expertise in an organisation. Thompson (2013) argues that there is no substitute for unique expertise 

in mining projects, unlike other resources needed for successful project execution. Hence, optimal usage of expert knowledge is critical 

in mining project management (Raath & Cormier, 2012). Additionally, business collaboration can be a significant avenue for the 

dissemination of information and the production of networks (Romero & Martinez-Roman, 2012).  A mine should thus collaborate with 

its stakeholders, clients, suppliers, and industry captains to acquire the innovative knowledge that it lacks. Therefore, the outcome of 

this study can assist mine managers to understand how the lack of innovation resources or lack of an innovative corporate mindset can 

negatively impact a mine's project success. This is useful for mining managers and owners seeking to achieve profitability, growth and 

competitive advantage using innovation. The mining body of knowledge benefits too in gaining an understanding of how a lack of 

innovation negatively affects a mining project from a South African perspective. 

VII. LIMITATIONS 

This study has certain limitations. The research investigation is a contextual analysis of one organisation in the mining business, 

therefore, it was hard, to sum up, the findings as being representative of the entire mining industry. The sample was drawn for a few 

participants based on their managerial level at the mine. Larger and different samples using a longitudinal approach would enhance the 

understanding of the impact of a lack of innovation in mining projects. Moreover, scholars from other countries can expand the scope 

of the impact of a lack of innovation in mining projects within a different context and setting. This study did not validate the research 

tool that can be used to measure perceptions within a wider context, future researchers can develop a universally validated tool to 

measure the lack of innovation in projects. 
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