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Abstract 

Women-owned agribusinesses in Gauteng, South Africa face significant challenges in 

leveraging Industry 4.0 technologies for sustainable growth to understand the influence  on 

business expansion and profitability to design targeted interventions.This study examines the 

impact of Industry 4.0 on women-owned agribusinesses in Gauteng, South Africa, using a survey 

of 135 female farmers to identify key factors and strategies for growth. 

A survey was distributed through Google Forms to gather quantitative data from 135 

female farmers. Descriptive and inferential statistics, including Spearman's rank correlation and 

ordinal regression, were used to analyse the data. 

The study found that women-owned agribusinesses face significant financial challenges, 

with 48.1% reporting losses or no profit in 2022 compared to 2018. Only 9.6% of businesses 

reported gross profits above R200,000, indicating that very few women-owned agribusinesses 

were able to reach high profitability levels. The study also found that funding, market accessibility, 

and agricultural skills are the three most important factors for business expansion, with 73.3% of 

participants considering funding extremely important. Additionally, the study found a weak 

positive correlation between the use of Industry 4.0 technology and gross profit margins, 

suggesting that technology adoption is important but not the primary driver of profitability. 

Women-owned agribusinesses in Gauteng face significant financial difficulties, with a 

majority reporting losses or low profitability. Tailored interventions considering demographic 

factors and leveraging the potential of technology are needed for sustainable growth. The study 

provides valuable insights into the challenges and opportunities faced by women-owned 

agribusinesses to navigate the impact of Industry 4.0. The findings highlight the importance of 

focused support in areas like funding, market access, and skill development to improve the 

expansion and sustainability of these businesses. 
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Introduction 

Agriculture, a cornerstone of global sustenance, is currently experiencing transformative 

changes driven by the integration of advanced technologies into its practices (Bajaj, 2024). This 

movement, often categorised within the broader framework of Industry 4.0, has been particularly 

impactful in redefining the operational landscape for various sectors, including agriculture, a 

phenomenon now referred to as Agriculture 4.0 (Dufva & Dufva, 2019; Ugwu, 2019). Through 

the rapid technological evolution there must be  recognition that these innovations can empower 

SME enterprises (SMEs), and in particular women in agribusiness (Clercq, Vats, and Biel, 2018), 

Women constitute a significant portion of the agricultural workforce, especially in developing 

countries where they often manage family farms or their own small enterprises. However, these 

women face unique challenges, such as limited access to advanced technology, funding, and 

training resources. The ongoing digitalisation in agriculture not only offers the potential to 

optimize productivity and streamline farming processes but also presents a critical opportunity to 

foster gender equity by enhancing the capabilities and competitiveness of women-owned 

agribusinesses (Martens & Zscheischler, 2022).  

As the global population continues to grow predominantly in developing regions—

addressing food security and sustainable farming practices becomes increasingly urgent 

(Armanda, Guinee, & Tukkera, 2019; Fanzo, Covic, Dobermann, Henson, Herrero, Pingali & Stall, 

2020).. Women, as both producers and managers in the agricultural landscape, can play a pivotal 

role in achieving these objectives when equipped with the necessary technological tools and 

support. This study aims to explore the implications of Agriculture 4.0 in the context of SME 

women in agribusiness, highlighting how digital solutions can not only improve operational 

efficiency but also drive economic empowerment and resilience among women farmers in South 

Africa Hassoun, Boukid, Pasqualone, Bryant, García García, Parra-Lo ́pez, Jagtap, Trollman, 

Cropotova, Francisco & Barba, 2022. 

Given the fast-paced advancement in agricultural technologies, it is essential to examine 

their applicability and potential benefits for SMEs, particularly in a South African context where 

smallholder and subsistence farming are prevalent. This research offers insights into how 

embracing these innovations can create a more inclusive and productive agricultural sector, 

ultimately contributing to the broader goal of sustainable development. 



17 Sustainability Science and Resources, Vol. 8:2, 2025, pp. 15 - 37  

The advent of Agriculture 4.0 presents a unique opportunity for increased efficiency, 

sustainable practices, and enhanced productivity within agribusiness, aligning with global goals 

such as the United Nations' Sustainable Development Goals (Alhammadi, Alsyouf, Semeraro, & 

Obaideen, 2024). However, the transformative potential of Industry 4.0 in agriculture is not 

uniform across all demographics, particularly for women entrepreneurs in agribusiness. Women, 

a significant demographic in agribusiness, encounter unique challenges in adopting and adapting 

to the changes brought about by Industry 4.0 (Shamshiri, Kalantari, Ting, Thorp, Hameed, 

Weltzien, Ahmad, & Shad, 2018; Zha, Melewar, Foroudi, & Jin, 2020). The question of whether 

Industry 4.0, or Agriculture 4.0, is appropriate for all farmers is more nuanced than previously 

explored; it centers on the concept of scalability. The high levels of automation inherent in 

Agriculture 4.0 necessitate that farmers consider their operational scale to justify investment. For 

instance, a fully automated John Deere tractor can range in cost from USD 200,000 to USD 

500,000 (ZAR 3.65 million – ZAR 9.14 million).  

These tractors offer advanced functionalities, such as automatically downloading 

ploughing and planting instructions from satellites, executing tasks autonomously, and collecting 

data without human interaction. However, for farmers with smaller operations, the financial burden 

of such technology can be prohibitive, risking unsustainable debts and potential financial collapse. 

Therefore, assessing the size of the farm is critical when evaluating the applicability and suitability 

of Agriculture 4.0 technologies, particularly for those with fewer resources. This assessment must 

consider not only the upfront costs but also the ongoing profitability and operational demands 

associated with adopting innovations in Agriculture 4.0. 

 

Women in agribusiness 

Women in agribusinesses have historically faced unique challenges, navigating societal 

expectations and confronting barriers rooted in gender norms. Despite these challenges, women 

have been instrumental in driving agricultural production, contributing significantly to food 

security and economic development (Ndandula, 2021). In the current context and at the cusp of a 

technological revolution, it is critical to understand how women can harness the potential of 

Industry 4.0 becomes imperative. 

Women in agribusiness have historically faced distinct challenges rooted in societal 

expectations and entrenched gender norms, which have often limited their access to resources, 

https://www.institute.leadersofafrica.org/scholar/sharon-ndandula/
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markets, and decision-making opportunities (Ndandula, 2021). Despite these barriers, women have 

been instrumental in enhancing agricultural productivity, contributing significantly to food 

security and economic development (Sheeba & Christopher, 2024; Gadanakis, 2024). As the 

agricultural sector increasingly integrates Industry 4.0 technologies, such as automation, precision 

agriculture, and digital platforms, understanding how women can harness these innovations 

becomes critical to achieving inclusive and sustainable progress (Sindhu & Kumar, 2022; Sima et 

al., 2020). 

 

Digital transformation eras and agriculture  

In the rapidly evolving landscape of agricultural technology, yet some foundational 

technologies continue to wield influence long after their initial release. Industry 4.0 that was 

initiated over a decade ago, began a transformative journey by significantly disrupting all sectors. 

Although businesses are on the brink of the next generation of technological solutions, it is crucial 

to reflect on and appreciate the impact of existing technologies on agricultural practices, 

recognising their role as a springboard for future advancements. 

Organisation must extract critical lessons learned in its implementation and integrate 

insights from its design and application.  This paper examines the sustained relevance of Industry 

4.0 within the context of recent technological developments, ultimately arguing for a 

comprehensive understanding of past innovations as we move towards the future of agribusiness 

technology. 

Technology can significantly enhance the agri-business value chain, particularly for 

women entrepreneurs, by improving efficiency and reducing reliance on manual labor. Automation 

and data analytics can streamline various activities within the value chain, including planting, 

irrigation, harvesting, and post-harvest processing. These advancements have the potential to level 

the playing field for women by providing tools that enhance productivity and decision-making 

capabilities. The successful adoption of Agriculture 4.0 technologies also depends on factors such 

as farm size and crop suitability, which are crucial for maximising profitability. Additionally, 

improved access to markets through technology can help small-scale farmers navigate the 

challenges of securing contracts, ultimately enhancing their competitiveness in the market. 

 

 

https://www.institute.leadersofafrica.org/scholar/sharon-ndandula/
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The pivotal question 

In this dynamic landscape, women-owned agribusinesses in Gauteng, South Africa, face a 

pivotal question: How can they leverage Industry 4.0 to foster the growth of their enterprises? This 

question serves as the guiding star for our exploration, directing our attention to the intricate 

interplay between technology, tradition, and the unique challenges faced by women entrepreneurs 

in agribusiness (Miranda,  Ponce, Molina & Wright, 2019). 

 

The importance of gauteng 

Gauteng, an economic hub in South Africa, provides a compelling backdrop for our study. 

Gauteng's agricultural sector is not only crucial for local sustenance but also contributes 

significantly to national and international markets. (Greencape, 2022) Understanding the impact 

of Industry 4.0 on women-owned agribusinesses in this dynamic region holds implications for the 

broader narrative of agricultural transformation in the country. 

 

Literature Review 

The analysis of various theories underscores the multifaceted nature of technology 

adoption among women in agri-business (Martin, Gasselin, Hostiou, Feron, Laurens Purseigle & 

Ollivier, 2022;,  Shaw, Tangirala, Vissa and Rodel, 2018).  Innovation Diffusion Theory highlights 

the importance of aligning new technologies with women's existing practices to enhance perceived 

benefits and ease of use. The Technology Acceptance Model emphasises that perceived usefulness 

and ease of use are critical for encouraging women's engagement with new technologies. 

Meanwhile, Social Cognitive Theory points to the value of role models and peer influence, 

suggesting that networks and community support can boost confidence in utilising technology 

(López-Concepción, Gil-Lacruz & Saz-Gil, 2022).  Gender Theory critically examines the 

structural barriers women face, indicating that addressing these socio-economic challenges is vital 

for equitable access to resources (Ren, Feng, & Gao, 2023; Idowu, Ajah, & Fadiji, 2021). Bryan, 

Alvi, Huyer, & Ringler (2023) add to this discourse by underlining the critical function of 

agricultural technologies in bolstering women's livelihoods. This perspective is critical in 

understanding the potential of technology to mitigate gender-divide challenges and boost 

productivity, thereby contributing to sustainable agribusiness models (Fischer, Wittich, Malima, 

Sikumba, Lukuyu, Ngunga, Rugalabam, 2018). 
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In the context of Sub-Saharan Africa, (identified challenges to women's participation in 

agriculture, providing insights that are pertinent to the situation in Gauteng. 

The Social Sustainability Framework connects technology adoption to broader community 

benefits, advocating for practices that support both individual livelihoods and communal resilience 

(Cricelli, Mauriello, Strazzullo, & Camilleri, 2024; Lewandowska, Ullah, AlDhaen, AlDhaen & Yakymchuk, 

2023).  Finally, the Resource-Based View illustrates the necessity of equipping women with 

essential resources and skills to effectively leverage technological advancements in agriculture. 

Together, these theories provide a robust framework to better understand and promote the adoption 

of technology among women in the agricultural sector. 

In Sub-Saharan Africa, women face various challenges that impede their participation in 

agriculture, offering insights particularly relevant to the situation in Gauteng (Mulema, Jogo, 

Damtew, Mekonnen, & Thorne, 2019). This is echoed in the work of Li et al. (2020), who explore 

the nuanced interactions between gender and technology adoption in agriculture, emphasising the 

diverse ways in which men and women engage with agricultural technologies (Areal & Pede, 

2023).  In addressing the digital divide, Doss et al. (2018) bring to light the disparities in women's 

access to digital technologies, which can significantly hinder their ability to adopt modern 

agricultural practices. Meanwhile, da Silveria and Amaral (2022) investigate smart farming 

technologies and highlight the broader economic opportunities they present, offering a framework 

for understanding how these technologies can be leveraged to benefit women in agricultural 

settings. 

Further enriching this discourse, Aryal et al. (2020) examine the adoption of climate-

resilient and precision agricultural technologies specifically by women, enhancing the 

understanding of the adoption factors particularly relevant to their experiences with environmental 

challenges in agriculture. This is complemented by Diiro et al. (2018), who argue for the necessity 

of gender-inclusive strategies in the transformation of agriculture through digital farming, 

underscoring the importance of ensuring that women are not left behind in the digital shift. 

Additionally, the research by Gabriel and Gandorfer (2023) emphasises the role of women 

in livestock farming, examining digital technology adoption in small-scale farming, which expands 

the discussion to different sectors within agriculture. Lastly, Rahman and Huq (2023) recognise 

information and communication technologies (ICT) as transformative tools that can significantly 

improve women's agricultural involvement, stressing the beneficial impact of ICT on the rural 
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livelihoods of women farmers. Together, these studies highlight the critical need for targeted 

strategies that address the intersection of gender, technology, and agriculture to empower women 

in their agricultural pursuits. 

In conclusion, the existing literature on women in agriculture and the adoption of 

technology underscores a growing recognition of the significant contributions that digital tools and 

smart technologies can make to women-owned agribusinesses (Latino, Corallo, Menegoli, & 

Nuzzo (2023).  Despite these advancements, the literature highlights an urgent need to address the 

gender digital divide and implement inclusive strategies that facilitate women's full engagement 

with and benefits from agricultural technology. Collectively, these studies paint a comprehensive 

picture of the technological landscape in agriculture, emphasizing that women's participation is 

not only essential for the success and sustainability of the industry but also crucial in navigating 

the challenges posed by the Fourth Industrial Revolution (4IR). As the role of women in agriculture 

continues to evolve, it is imperative to prioritise targeted initiatives that empower them, ensuring 

that they can leverage technology effectively and secure their positions as key stakeholders in the 

agricultural sector.  

 

Methodology  

According to Creswell and Plano Clark (2018), using theoretical frameworks helps to guide 

the topic of study and provides the framework with which to assess if the research questions align 

with the purpose of the study. The study adopted a quantitiave methodological approach 

understand the role of technology in the growth in women -owned agri-businesses (Rana, 

Gutierrez, & Oldroyd, 2021).  The population for the study was SMME groups and female farmers 

between the ages of 36 and 60 and has been in farming for more than two years.  The population 

is 1301 farmers and sampling technique was simple random sampling to select 135 respondents 

(Conlon, Timonen, Elliott-O’Dare, O’Keeffe & Foley, 2020; Young, Bywaters and Walker, 2020).  

The data collection instruments for the quantitative research phase were a survey that was self-

designed (Park, Konge, and Artino 2019). The quantitative research was anlaysed used inferential 

and descriptive analysis (Bougie & Sekaran, 2019; Neuendorf, 2018). 
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Results and Discussion  

The study collected quantitative data from 135 female farmers through an online survey 

and analysed it using SPSS Version 21 (Field, 2017). Descriptive statistics were employed to 

organise and describe the data for ease of understanding (Yellapu, 2018). Central tendency 

measures, including mean, median, and mode, were used to describe the data, as they identify a 

single value as representative of the entire distribution (Jaggers & Loomis, 2020).  

 

Frequencies  

 Land and 

Ownership 

Agricultural 

skills 

Access to 

resources  

Acess to 

markets  

Funding  Technology  

 No % No % No % No % No % No % 

Extremely 

important  

40 29,6 52 38,5 36 26,7 78 57,8 99 73,3 47 34,8 

Very important  48 43,0 46 34,1 61 45,2 39 28,9 28 20,7 43 31,9 

Moderately 

important  

48 43,0 46 34,1 61 45,2 39 28,9 28 20,7 43 31,9 

Slightly important  5 3,7 12 8,9 4 0,0 5 3,7 0 0,0 13 9,6 

Not important  6 4,4 2 1,5 0 0,0 0 0,0 0 0,0 0 0 

 

Table 1: Frequencies 

 

According to the participants, funding, market accessibility, and agricultural skills are the 

three most important factors for the expansion of women-owned agribusinesses (Table 1 results). 

Financial support is deemed crucial for business growth, as indicated by the percentage of 

participants (73.3%) who rated funding as extremely important. The importance of market 

availability for the success of these businesses was underscored by the high importance rating 

given to access to the market, which was deemed extremely important by 57.8% of participants. 

A further indication of the importance of agricultural knowledge for business development is the 

38.5% rating of agricultural skills as extremely important. 

The fact that there are no comments under "Not Important" says even more about how 

everyone involved feels that technology is important for agriculture. This is in line with more 
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general agricultural trends, where better crop yields, more efficient resource management, and 

modern farming practices are all attributed to technology integration (Rijswijk, et, al., 2021). 

The results in table 2 indicate that women-owned agribusinesses in Gauteng place a high 

value on technology, with a sizable majority acknowledging its crucial role in company expansion. 

This shows that the advantages of Industry 4.0 technologies for agriculture—like higher 

productivity, improved resource management, and increased market competitiveness are clearly 

understood. 

The fact that there are no comments under "Not Important" says even more about how 

everyone involved feels that technology is important for agriculture. This is in line with more 

general agricultural trends, where better crop yields, more efficient resource management, and 

modern farming practices are all attributed to technology integration. 

The results above indicate that women-owned agribusinesses in Gauteng place a high value 

on technology, with a sizable majority acknowledging its crucial role in company expansion. This 

shows that the advantages of Industry 4.0 technologies for agriculture like higher productivity, 

improved resource management, and increased market competitiveness are clearly understood. 

To improve the expansion and sustainability of women-owned agribusinesses in Gauteng, 

it is critical to address particular obstacles and offer focused support in areas like financial 

resources, market access, and skill development. 

The majority of participants recognised the crucial role of technology in enhancing 

business growth. Network availability, despite being a perceived barrier, was acknowledged as 

essential for communication and access to information. The high cost of technology was 

considered a challenge, but participants highlighted the subsequent operational performance and 

return on investment. Basic administrative technology like computers and accounting software 

was deemed essential, and farming-specific technologies such as smart watering systems were 

acknowledged for their cost-saving benefits. 

 

Regression analysis  

The document that is provided contains Table 2, which displays the findings of an ordinal 

logistic regression analysis. This analysis looks at how different factors affect the expansion of 

women-owned agribusinesses in Gauteng, South Africa. The relationship between several 
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independent variables (factors influencing growth) and an ordinal dependent variable (business 

growth) can be modelled using this statistical technique. 

 

Ordinal regression parameter estimates of factors that influence business growth 

 Parameter Estimates  

 Estimate B Exp (B) / odds ratios Sig. (p) 

Land Ownership 0.641 1.899 0.040* 

Agricultural Skills  1.170 3.221 0.002** 

Access to resources  0.507 1.660 0.256 

Access to market  1.343 3.831 0.013* 

Funding  1.383 3.989 0.096 

Technology  0.932 2.540 0.024* 

Table 2: Regression (Source: Researcher’s own) 

 

The interpretation of the ordinal logistic regression results from Table 9, as described in 

the attached document, involves understanding the relationship between various predictor 

variables (Land Ownership, Agricultural Skills, Access to Resources, Access to Market, Funding, 

and Technology) and the dependent variable, Business Growth, which is measured by the 

difference in gross profits over two time periods. 

 

Statistical significance and model fit: 

1. The likelihood ratio chi-squared test [χ2(6)=35.610,p<.001][χ2(6)=35.610,p<.001]indicates that 

the model fits significantly better than a null model (a model without predictors). This suggests 

that the predictors collectively have a significant impact on business growth. 

2.The goodness-of-fit tests (Deviance and Pearson’s chi-squared [ χ2(132) = 113.003, p=0.883] 

[χ2 (132) =113.003,p=0.883] indicate a good fit of the model to the data, as the p-value is greater 

than 0.05, suggesting that the model adequately represents the observed data. 

 

Parameter estimates and odds ratios 

Land Ownership: Significant positive impact on business growth ( B= 0.641  = 0.641, Exp(B) = 

1.899 Exp(B)= 1.899, p= 0.040 p= 0.040). This indicates that for each unit increase in land 

ownership rating, the odds of achieving higher business growth increase by a factor of 1.899. 
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Agricultural skills: Strong positive effect (B= 1.170 B= 1.170, Exp(B)= 3.221 Exp(B)= 3.221, p= 

0.002 p= 0.002), showing that improvements in agricultural skills substantially increase the 

likelihood of higher business growth. 

 

Access to resources: Although it shows a positive effect (Exp(B)=1.660 Exp(B)= 1.660), it is not 

statistically significant (p= 0.256 p= 0.256), suggesting that the impact of access to resources on 

business growth might not be as strong or direct as other factors. 

 

Access to market: Significant positive impact (B= 1.343 B= 1.343, Exp(B)= 3.831 Exp(B)= 

3.831, p= 0.013 p= 0.013), indicating that better market access greatly enhances the chances of 

business growth. 

 

Funding: Shows a positive effect (Exp(B)=3.989Exp(B)=3.989), but not statistically significant 

(p=0.096p=0.096), which might suggest variability in how funding influences business growth 

among different respondents. 

 

Technology: Significant positive impact (B= 0.932 B= 0.932, Exp(B)= 2.540 Exp(B)= 2.540, p= 

0.024 p= 0.024), highlighting the importance of technology in enhancing business growth. 

 

The examination of Table 3 in the document indicates that a number of variables, including land 

ownership, agricultural skills, market accessibility, and technology use, have a major impact on 

the expansion of agribusinesses owned by women in Gauteng. Targeted interventions aimed at 

assisting these entrepreneurs should centre on these factors. These predictors are significant and 

together account for a sizable fraction of the variance in business growth among the participants, 

according to the model's overall significance and fit. 

 

Analysis of Profit of SMEs 

 

 Annual Gross Profit of a sample of 135 research respondents  

 (1)Loss/No Profit  (2) R0 – R100 

000 

(3) R100 000 – R200 000 (4) > R200 000 
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Frequency  65 30 27 13 

Percentage  48.1 22.3 20.0 9.6 

 

Table 3 Variations in annual gross profit in 2018 and 2022 

 

The data indicates that 48.1% of the participants reported losing money or making no profit 

in 2022 compared to 2018. This noteworthy percentage suggests that these businesses faced 

pervasive difficulties or unfavorable circumstances that adversely affected their profitability 

during that time. The next two groups, representing annual gross profits between R0 and R100,000 

and R100,000 and R200,000, comprise 20.0% and 22.3% of the participants, respectively. Based 

on these numbers, a reasonable fraction of the companies managed to turn a profit, albeit a small 

one. Out of all the businesses, only 9.6% reported gross profits exceeding R200,000. This indicates 

that very few women-owned agribusinesses achieved high profitability levels during the given 

time frame. 

The findings indicate that a number of factors, including the effect of COVID-19 on 

businesses and the economy, could be responsible for the observed profit disparities. The pandemic 

probably caused supply chain disruptions, restricted market access, and more operational 

difficulties, which may account for the high percentage of profits or losses. 

Table 3's analysis shows that women-owned agribusinesses faced considerable financial 

difficulties between 2018 and 2022, with a sizable portion of them reporting neither profits nor 

losses. This emphasises the necessity of focused interventions to assist these companies, 

potentially in the form of enhanced market accessibility, funding, and tools to lessen the effects of 

outside shocks like the COVID-19 pandemic.  There are chances for growth and success, which 

could be improved by implementing innovative practices and receiving strategic support, as 

indicated by the small percentage of businesses that did see higher profits. 

 

Spearman’s correlations 

 

Interpretation table for Spearman’s ranked correlation coefficient 

Range Standards  Correlation Degree 
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0.00 to 0.20  Negligible 

0.21 to 0.40  Weak Relationship 

0.41 to 0.60  Moderate Relationship 

0.61 to 0.80  Strong Relationship 

0.81 to 1.00   Very strong Relationship 

Table 4: Interpretation Spearman’s Correlations (Source: Prion and Haerling, 2014) 

 

Spearman’s rank correlation coefficient was performed as a non-parametric measure of the 

strength and direction of the relationship between the use of Industry 4.0 technology in agriculture 

and gross profit margins. The results of the use of technology were coded 1 = not sure, 2 = no, and 

3 = yes. The gross profit margins from the previous research question and coded use of innovative 

technology were used to compute the correlation coefficients. Spearman’s rank correlation 

coefficient was performed on SPSS Version 21. As demonstrated in Table 4, there was a weak 

positive correlation between the use of Industry 4.0 technology and gross profit margins (rs = 0.313, 

p=0.014).  

 

 

 Spearman’s rank correlation coefficient 

  Use of Industry 4.0 

technology 

Gross profit (business 

growth) 

Use of Industry 

4.0 technology 

Correlation (r) 

Sig.  

N 

1.000 

. 

135 

0.313* 

0.014 

135 

Gross profit 

(business 

growth) 

Correlation (r) 

Sig.  

N 

0.313* 

0.014 

135 

1.000 

. 

135 
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Table 5: Spearman’s rank correlation coefficient between use of Industry 4.0 technology 

and gross profit (business growth) (Source: Researcher’s own Calculation) 

 

Details from Table 4: 

*correlation is significant at the 0.05 level  

Correlation Coefficient (r): 0.313 

Significance (p-value): 0.014 

Number of Observations (N): 135 

 

Synopsis of the strategies for industry 4.0 

In the final section of the online survey, the women SMMEs were prompted to select two 

innovative 4.0 strategies that improves their business performance. Robotics and automation used 

for tillage, pesticide application, and other tools.  Drone technology is used for monitoring and 

managing crops and livestock from the air.  Furthermore, water recycling, drip irrigation, and 

automated water systems and smart watering systems was also selected as beneficial strategies.  

Other options that were chosen is the Internet of Things (IoT) which are distant sensors to track 

temperature, humidity, and soil quality, among other environmental parameters. The most 

common Industry 4.0 innovative strategies from the collected data were Robotics and Automation 

(34,2%). The potential of this technology is that it automates operations to reduce the labour 

intensity of farming and improve product quality. Smart watering technology was identified as the 

most beneficial strategy for improving business growth by 30.3% of the women farmers, as it 

addresses the challenge of water scarcity which is a critical issue in agriculture where water is 

heavily utilised. This technology helps conserve water resources, thereby supporting sustainable 

farming practices. Drone Technology would aid in improving business performance for 23,7% of 

the farmers, whilst 11,8% said Internet of Things would be most beneficial for agribusiness. 

 

Analysis of the findings 

The analysis was conducted using Spearman's rank correlation algorithm. Coefficient of 

Correlation (r = 0.313): The data suggests a marginally positive correlation between the adoption 
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of Industry 4.0 technology and the expansion of businesses with respect to gross profit. A weak 

positive correlation implies that there is a slight tendency for gross profit margins to increase along 

with the use of Industry 4.0 technology, but the relationship is not very strong. 

Significance (0.014 p-value): There is a statistically significant correlation when the p-

value is less than 0.05. This suggests that the adoption of Industry 4.0 technology and higher gross 

profit margins are significantly correlated, and that this correlation is not likely the result of chance.  

With regards to the number of observations (N = 135) the sample size is adequate to provide a 

reliable estimate of the correlation between these two variables. 

The investigation of the relationship between the use of Industry 4.0 technology in 

agriculture and the gross profit margins (business growth) of women-owned agribusinesses is 

presented in Table 3.   Table 3's findings indicate that although the gross profit margins of women-

owned agribusinesses are positively impacted by the use of Industry 4.0 technology, the correlation 

between the two is not very strong. Even though the effect might not be very strong, the statistical 

significance of the correlation suggests that Industry 4.0 technology has a positive impact on 

business growth, which is a factor that should not be ignored. 

 

Barriers to growth 

The findings highlight several key themes related to the barriers women face in growing 

their agribusinesses, with technology and economic challenges being the most pronounced. Many 

participants emphasized the significant impact of technological hurdles, such as the high costs of 

purchasing and maintaining equipment, as well as limited access to electricity and digital networks. 

Furthermore, a lack of agricultural education and skills is crucial as women expressed the need for 

proper training to optimize their use of technology and improve crop management. Economic 

barriers were also identified as major impediments; insufficient funding and capital hinder 

women's ability to invest in essential resources, such as water and farming inputs, limiting their 

operational capacity. Additionally, the lack of marketing skills was noted as a critical issue, making 

it difficult for women to expand their customer base and enhance profitability. Lastly, the 

participants highlighted ineffective government support, asserting that existing policies often fail 

to recognise and address the unique challenges women face in the agricultural sector. Collectively, 

these themes illustrate the multifaceted obstacles women in agribusiness encounter, underscoring 
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the need for tailored interventions that enhance access to technology, funding, education, and 

marketing resources. 

 

Impact of industry 4.0 

Industry 4.0 technologies, such as robotics, automation, drone technology, smart watering 

systems, and the Internet of Things (IoT), offer significant potential to enhance efficiency, 

sustainability, and growth in agribusinesses. The study finds that these technologies can help 

reduce labor intensity, improve product quality, and optimise resource use, particularly water. 

 

Preferences for industry 4.0 strategies 

The survey results indicate that the most preferred Industry 4.0 strategy among the 

respondents is Robotics and Automation (34.2%), followed by Smart Watering Systems (30.3%), 

Drone Technology (23.7%), and IoT (11.8%). This preference highlights the perceived value of 

automation and efficient water management in improving business performance. 

 

Demographic insights 

The study reveals that women aged 36 to 45 years show higher tech awareness, and those 

with longer tenure in business are more open to adopting new technologies. Sole ownership is 

predominant, with technologically adept participants often involving younger family members in 

the business, suggesting a potential for intergenerational knowledge transfer. 

 

Interpretation of findings 

Addressing barriers to growth in women-owned agribusinesses requires targeted 

interventions, such as improving access to technology and financial resources, implementing 

educational and training programs, and enhancing market access, all of which can significantly 

contribute to fostering sustainable development and economic empowerment. 

The positive impact of Industry 4.0 technologies on business growth is evident from the 

study. By adopting these technologies, women farmers can enhance their operational efficiency, 

reduce costs, and improve product quality. The preference for Robotics and Automation and Smart 

Watering Systems indicates a strategic focus on reducing labor intensity and optimising resource 

use, which are critical for sustainable growth. 
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Policy implications 

Policymakers need to develop inclusive policies that address the specific needs of women 

entrepreneurs in agriculture. This includes providing financial support, facilitating access to 

advanced technologies, and creating educational programs tailored to women farmers. Such 

policies can help bridge the gender gap in technology adoption and empower women to leverage 

Industry 4.0 for business growth. 

 

Future research directions 

The study highlights the need for further research to explore the long-term impact of 

Industry 4.0 technologies on women-owned agribusinesses. Future studies could focus on the 

effectiveness of specific technologies, the role of government and private sector support, and the 

impact of educational programs on technology adoption. 

 

Conclusions  

The research presented in the paper "Transformative Growth: The Impact of Industry 4.0 

on Women-Owned Agribusinesses in South Africa - Gauteng Province" offers important new 

information about how Industry 4.0 technologies can change the way that women-owned business 

owners operate. Women company owners can achieve notable growth and sustainability by 

utilising cutting edge technologies and resolving the obstacles that have been identified. To support 

women's empowerment and success in the agricultural sector, the study emphasises the 

significance of focused interventions, inclusive policies, and ongoing research. 

The study highlights the need for targeted support programmes that address the specific 

barriers faced by women in agribusiness, such as access to technology, financial resources, and 

market access. Policymakers should develop inclusive policies that provide financial incentives, 

grants, and subsidies to facilitate the adoption of Industry 4.0 technologies among women farmers. 

There is a critical need for educational and training initiatives that enhance the 

technological proficiency of women in agribusiness. These programmes should focus on the 

practical application of Industry 4.0 technologies, such as robotics, automation, artificial 

itelligence, smart watering systems, and IoT, to improve operational efficiency and productivity. 
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The study underscores the importance of gender-inclusive policies that recognise and 

address the unique challenges faced by women entrepreneurs in agriculture. This includes creating 

platforms for women to share their experiences, access mentorship, and participate in decision-

making processes related to agricultural technology and innovation. 

The study sheds light on the intricate dynamics of Industry 4.0 adoption in women-owned 

agribusinesses in Gauteng. In synthesising our findings, it is evident that Industry 4.0 has the 

potential to be a catalyst for transformative growth in women-owned agribusinesses. The age-

related disparities in technology adoption underscore the need for targeted interventions, 

acknowledging the digital divide that exists among women in different age groups. Based on our 

insights, we propose several recommendations: 

1. The findings indicate a strong preference for robotics and automation and smart watering 

systems among women farmers. Agribusinesses should prioritise the adoption of these 

technologies to enhance efficiency, reduce labor intensity, and optimize resource use. 

Practical steps include investing in automated machinery, precision irrigation systems, and 

remote monitoring tools. 

2. The study reveals that technologically adept participants often involve younger family 

members in the business. This suggests a strategy for intergenerational knowledge transfer, 

ensuring the sustainability of technological adoption and business growth. Agribusinesses 

should encourage the involvement of younger generations in learning and applying new 

technologies. 

3. Building networks and collaborations among women entrepreneurs can facilitate 

knowledge sharing and collective action to address common challenges. Agribusinesses 

should leverage platforms and associations that promote collaboration, enabling women to 

share best practices and access resources collectively. 
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