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ABSTRACT 
The purpose of the study was to investigate socio-economic challenges affecting small-
scale macadamia producing farmers in the Mpumalanga Lowveld. In South Africa, the 
macadamia industry has shown substantial growth, especially in the Limpopo, 
Mpumalanga and KwaZulu-Natal provinces, respectively. However, Mpumalanga is by far 
the leading province in macadamia nut production. Contrastingly, the growth of the industry 
has not translated into the accelerated entry and participation of small-scale farmers in the 
sector. To understand the socio-economic challenges faced by these producers, a survey 
study was conducted between September and November 2020 within the Bushbuckridge 
Local Municipality (BLM). A total of 26 farmers were purposively sampled, with the 
assistance of extension officers. Data was collected through structured questionnaires and 
analysed using descriptive statistics and crisp-set Qualitative Comparative Analysis 
(CsQCA). The study results showed that 76.9% of the respondents were males while only 
23.1% were females. Half (50%) of the respondents were between the ages of 51-60. The 
study found equivalent levels of satisfaction and dissatisfaction with the macadamia nut 
crop amongst the respondents. The reasons for dissatisfaction cited were competition with 
other crops (100%), high cost of orchard establishment (92.3%), low profit margins 
(92.3%), lack of capital (69.2%) and lack of production knowledge (46.2%). The results 
also suggest that older farmers with access to markets, extension services, and SAMAC 
(South African Macadamia Growers' Association) awareness consistently report higher 
satisfaction, while farmers who lack SAMAC awareness, extension services, and market 
access consistently reported lower satisfaction. These findings demonstrate that access to 
irrigation, extension services, and engagement with institutional structures such as SAMAC 
were critical factors influencing farmer satisfaction. Dissatisfaction was also linked to limited 
access to inputs like fertilizers and pest control technologies, as well as exclusion from 
more profitable segments of the value chain. While some farmers reported satisfaction and 
intended to continue with macadamia production, others were discouraged by unmet 
expectations and poor returns. Notably, youth and women were underrepresented among 
producers, though this study does not conclusively determine the reasons for their limited 
participation. The findings suggest that improving access to support services and inputs, 
alongside inclusive policies tailored to local conditions, could enhance participation and 
sustainability among small-scale macadamia farmers. 
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INTRODUCTION 
South Africa has emerged as a significant player in the global macadamia nut 
industry, ranking among the top producers alongside Australia, Kenya, and China 
[1]. Macadamia production makes an important contribution to rural employment and 
the country’s agricultural GDP [2]. Traditionally, macadamia production has been 
dominated by commercial production, however, greater participation by smallholder 
and emerging farmers is being reported, particularly in the Mpumalanga Lowveld 
region [3]. This shift has been partially linked to land reform, diversification, and the 
perceived profitability of macadamia nuts [2]. Notably, smallholders have had to deal 
with unique socio-economic issues that have not received sufficient focus in 
academic or policy discourse. 
Most macadamia nuts in South Africa are sold to processing firms or international 
markets, predominately in Asia, Europe, and the United States of America [3]. As 
previously noted, macadamia production is aligned to the international market to a 
large extent, and producers can earn price premiums for quality, nut-in-shell (NIS) 
grading, and consistency of delivery in volume [4]. In contrast, small-scale producers 
often rely on middlemen or informal traders and receive lower and more volatile 
prices [5]. Furthermore, the market price for macadamia nuts is often determined by 
different factors such as nut moisture content, shell integrity, oil composition, and 
prevailing international demand [3]. These disparities in value chain participation 
contribute to unequal returns and compound the structural disadvantages faced by 
emerging producers. 
The subtropical nature of the Lowveld's climate is considered ideal for nurturing 
macadamias due to its mild winters and high summer rainfall. However, beyond 
climatic conditions, producing commercial macadamia nuts requires specific inputs 
and agronomic conditions. Young macadamia trees, especially in the first five to 
seven years before they mature, require additional moisture where there is 
prolonged dry weather, for growth and nut set [6]. This is especially necessary for 
the semi-arid part of the Lowveld region that may not have consistently higher 
rainfall. Yet, many smallholder farmers do not have access to reliable irrigation 
infrastructure, and this has led to production constraints, which further contribute to 
dissatisfaction and yield variability [7]. Moreover, macadamia trees are input-
intensive, as they require regular fertilisation with nitrogen, potassium, and trace 
elements, including zinc and boron [8]. Macadamia nuts are also susceptible to 
several pests which cause productivity loss, including stink bugs, nut borers, and 
husk spot, which require chemical pest control [9]. Without adequate access to these 
necessary inputs, which is often due to high costs and poor institutional support, 
smallholder farmers struggle to maintain consistent yields and scale up their 
production. 
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These agronomic and structural barriers raise important questions about the 
sustainability and equity of smallholder participation in macadamia farming. The 
study reported in this paper seeks to examine the socio-economic conditions 
affecting small-scale macadamia nut producers in the Mpumalanga Lowveld. 
Particular attention is given to institutional support, access to production inputs, 
producer satisfaction, and the wider development implications. By doing so, this 
study contributes to an underexplored area of agricultural development and provides 
a basis for more inclusive and evidence-informed policy interventions. 
MATERIALS AND METHODS 
Description of the study site  
The study site is in the South-eastern part of the Limpopo province and the North-
eastern part of the Mpumalanga province with GPS co-ordinates denoted at 
24.8398° S, 31.0464° E. The sampled respondents were spread across the region 
from Thulamahashe to Mkhuhlu. The annual average rainfall ranges from 560-
640mm while the temperatures range from the minimum of 16ºC to 32ºC in summer 
months. The highest rainfalls are recorded in summer with insignificant rains falling 
during the winter period. It is characterized by warm winters and hot summers with 
low humidity. The site is endowed with conducive climatic conditions suitable to 
produce many tropical and subtropical crops as well as vegetables [7]. These 
growing conditions present near perfect conditions for macadamia nuts production. 

 
Figure 1: Map of Bushbuckridge Local Municipality within the Mpumalanga 

Lowveld 
Source: World Atlas [10] 
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Research design  
The study followed the quantitative design, variables were measured with the 
resultant numeric data and was analysed using Statistical Package for Social 
Sciences (SPSS). This study followed a descriptive approach. The data are 
presented in the form of descriptive statistics. Face-to-face interviews were 
conducted in the study area. A questionnaires instrument was used to collect 
quantifiable data from the participants. 
 

Unit of analysis and sampling procedure  
The survey study focused on the Bushbuckridge Local Municipality (BLM) 
geographically located within the Mpumalanga Lowveld. Smallholder farmers within 
the defined study area were purposively selected from the local Bushbuckridge 
Department of Agriculture database based on their suitability in relation to the study 
being conducted. Although the general definition of smallholder farmers varies in 
both global and local contexts, the study relied mainly on the farmer classifications 
of the Department of Agriculture. Therefore, for the purpose of this study, smallholder 
farmers were defined as those who produce for both household use and markets, 
subsequently earning ongoing revenue from their farm business. Furthermore, these 
are farmers operating with limited resources, relying predominantly on family labour 
and local markets, who also have the potential to expand to a commercial scale with 
adequate assistance. 
 

These farmers were listed in the agricultural office database along with their type of 
farm enterprise, and many practised diversified farming with vegetables as the 
primary crop. However, the study focused only on farmers who were actively 
producing macadamia nuts at a small scale, regardless of whether they produce 
other crops or not. Through the assistance of local extension officers, 32 small-scale 
macadamia farmers were identified within the study area from the database. All the 
farmers were purposively selected as participants for the study. The main objective 
of the purposive sampling was to arrive at a sample that could sufficiently answer 
the research objectives. In addition, the purposive sampling was chosen due to the 
limited population set in the geographic area.  
Data collection techniques 
Macadamia nut producing farmers are few in the area mainly because of the cost 
and labor demands, and because it requires about 12 months to reach full maturity. 
Initially, 32 farmers were identified and selected as participants. However, only 26 of 
the farmers were available and willing to participate in the study. Four (4) farmers 
could not be reached during the time of the survey, while the other 2 expressed 
disinterest to participate. Thus, the study surveyed a total of 26 farmers using a 
structured questionnaire instrument. The fieldwork and data collection for this study 
were conducted from September to November 2020. The researchers administered 
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the structured barcoded-assigned questionnaires with the assistance of trained 
enumerators and agricultural extension officers. Furthermore, given the 
geographical spread, efforts were made to ensure a diverse and representative 
sample as possible. Farmers were included if they were growing macadamia nuts 
on a small scale, regardless of whether macadamia nuts were the primary focus of 
their production or not. The questionnaire entailed a question and multiple responses 
from which to choose. The questionnaire was developed in English and translated 
orally into local languages (Xitsonga, Sepedi/Sepulana, isiZulu and siSwati) by the 
researcher and trained enumerators who are familiar with the area and language. 
Moreover, extension officers who were fluent in both English and the respondent’s 
language assisted with the translation and explanation of technical and/or scientific 
terms. On the age and literacy levels of some of the farmers, an individual farmer’s 
response was marked on the questionnaire by the researcher/enumerator. This was 
to ensure precise capturing of the responses. The resultant questionnaires with 
completed responses were used for further analysis and interpretation. 
 

Data analysis and interpretation  
In this study, completed barcoded questionnaires were scanned and statistically 
analysed using the Statistical Package for the Social Sciences (SPSS) Version 29 
in which descriptive statistics were created. Results were presented by means of 
figures and tables to determine interaction and relationships amongst variables.  
To determine the combinations of socioeconomic factors which contribute to farmer 
satisfaction, Crisp set qualitative comparative analysis (CsQCA) was used. This 
method is based on the set theory and Boolean algebra and makes it possible to 
analyse complex causal links and many pathways to a result, especially in small-
medium sample investigations [11]. Small-scale macadamia growers encounter a 
variety of socioeconomic challenges, and CsQCA offers a sophisticated 
understanding of how these factors combine to affect farmers. The outcome variable 
in this dataset, which includes 26 cases of small-scale macadamia growers, is 
measurement of farmer satisfaction (binary: 0 = not satisfied, 1 = satisfied). While 
satisfaction is inherently a continuum, the variable was coded as binary for the 
purpose of applying Crisp-set QCA, which requires binary outcomes. This 
operationalization aligns with existing QCA protocols for small-sample studies [11]. 
Using thresholds based on theoretical and empirical knowledge, the following 
conditions were also binary coded into Crisp sets: gender (0= female, 1=male), 
education level (0= grade R to matric, 1=tertiary), age (0= 40 years or younger, 1= 
older than 40), awareness of SAMAC (South African Macadamia Growers' 
Association) (0= no, 1= yes), access to markets (0= no, 1= yes), access to extension 
services (0= no, 1= yes), access to irrigation facilities (0= no, 1= yes), and 
participation in information sessions (0= no, 1= yes). To examine the combinations 
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of these conditions and their consistency with the outcome, a truth table was created 
using CsQCA software [12]. Consistency thresholds were set at 0.8 to ensure more 
accurate results.  
Ethical considerations 
Ethical clearance for the study was granted by the University of Free State research 
ethics committee (UFS-HSD2020/0885/0807). Permission to conduct this study was 
sought and granted by the District Department of Agriculture in the Bohlabela District 
within its area of jurisdiction. An Extension Officer was assigned to assist in the 
identification of the farmers and collection of the data. Informed consent was sought 
and granted by the farmers prior to the administration of the questionnaire through 
consent forms. They were duly informed about the nature of this study and what it 
intends to achieve. They were guaranteed anonymity and that their personal 
information will not be shared. Participation in the study was on a free will basis and 
no participants were forced to be part of the study. Participants in the study were 
made aware that they have the freedom to withdraw from the study at any time 
without any negative consequences. 
 

RESULTS AND DISCUSSION 
Socio-demographic characteristics of small-scale macadamia farmers in the 
study area 
A summary of the socio-demographic characteristics of the study participants is 
shown in Table 1. As shown in the table, males accounted for 76.9% of the 26 small-
scale farmers interviewed for macadamia nut production, while females accounted 
for 23.1%. The results are consistent with a study which discovered that males are 
more involved in macadamia production [13]. Similarly, a comprehensive study on 
smallholder macadamia producers in Malawi found that males constitute the majority 
of macadamia farmers among surveyed cooperative members, with further 
quantitative analysis confirming that being male significantly increased the likelihood 
of growing macadamia [6]. According to the data in Table 1, 3.8 % of the 26 small-
scale farmers who participated in the study were between the ages of 36-40. 
Furthermore, 23.1 % of the respondents were between the ages of 41-50, while 50.0 
% of the respondents were between the ages of 51-60. Lastly, 23.1% of the 
respondents were 61 years or older. The results of the study agree with results 
obtained from previous studies, which found that older people are the ones who are 
more involved in agricultural production [14]. 
 

Table 1 further indicates the number of years the farmers have been in the 
macadamia nuts production. Of the twenty-six (26) small-scale farmers who 
participated in the survey research, 3.8% had less than 5 years of farming 
experience, while 7.7% had more than 5 years, but less than 10 years of farming 
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experience. Furthermore, 38.5% of the respondents had more than 10 years but less 
than 20 years of farming experience, while 50.0% of the respondents had more than 
20 years of farming experience. This significant level of experience observed in most 
of the respondents highlights the farmers’ accumulated expertise in crop 
management and serves as a foundation for decision making. This finding aligns 
with previous research, which emphasized that farming experience plays a critical 
role in improving farmers’ decision-making [15]. 
The number of dependents of the small-scale farmers who participated in the study 
was also investigated. Of the twenty-six (26) participants, 3.8% indicated that they 
had two or less dependents, while 15.4% indicated that they had three dependents. 
Furthermore, 38.5% of the farmers who participated indicated that they had four 
dependents, while 15.4% and 3.8% had five and six dependents respectively. 
Moreover, 15.4% of the respondents indicated that they had seven dependents, and 
7.7% indicated they had eight or more dependents. Previous studies have indicated 
that the number of dependents significantly influences labor availability and farm 
productivity [16]. The presence of dependents for most respondents highlights the 
potential labor allocation and enhanced productivity. 
Table 1 also highlights the farmers' years of farming with macadamia nuts. Of the 
twenty-six respondents, 3.8% said they had 1-3 years, while another 3.8% said they 
had 4-6 years. Furthermore, 23.1% of the respondents said they had years between 
7 and 9, while 69.2% of the participants said they had 10 years or more farming with 
macadamia nuts. Macadamia farming experience is a key factor influencing market 
participation and marketing channel selection among small-scale farmers [17]. The 
accumulated experience helps farmers to better navigate challenges related to 
quality standards, market access, and marketing decision-making. As shown in 
Table 1, the results also indicate that, out of the 26 participants in the study, 50% 
indicated that they were satisfied with the macadamia crop, whereas the other half 
indicated that they were dissatisfied. According to Zuza et al. [6], farmers who face 
challenges related to pests and diseases, limited market access, and inadequate 
agricultural advisory services are likely to express dissatisfaction as these 
challenges affect productivity and profitability. Conversely, farmers who have 
effective mitigation strategies against these challenges are likely to express higher 
satisfaction levels. The results show that 34.6% of the respondents indicated that 
they have land ownership, while 65.4% have no ownership. Research shows 
farmers’ insecurity over their property rights usually results in inefficient use of 
agricultural land [18]. Thus, the low level of land ownership amongst the respondents 
may be a discouraging factor for the farmers, especially in their efforts to achieve 
large-scale production. Although the questionnaire did not explicitly ask about 
motivations, informal discussions revealed that some farmers adopted macadamia 
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farming based on perceived profitability and recommendations from extension 
officers. Others cited the crop’s long-term returns and growing export demand as 
motivating factors. However, a mismatch between initial expectations and actual 
profitability contributed to dissatisfaction among some farmers. 
Reasons farmers are dissatisfied with the macadamia nut crop 
Figure 2 depicts various factors responsible for farmers’ dissatisfaction with 
macadamia crop. The lack of capital was ranked the most important factor driving 
dissatisfaction amongst farmers and accounting for 69.2%. This was followed by 
high production costs (53.8%). Lack of land (30.8%), and production knowledge 
(53.8%) also proved to be the challenging factors fuelling the dissatisfaction. High 
establishment costs and low profit margins were both ranked the least important 
factors, both constituting only 7.7%, respectively. Generally, lack of capital coupled 
with high production costs collectively contributed significantly to the farmers’ 
dissatisfaction with the macadamia crop. This is in line with previous studies, which 
indicate that farmers who face challenges of inadequate resources and insufficient 
institutional support are likely to express dissatisfaction [6]. 
 

 
Figure 2: Reasons for farmers’ dissatisfaction with macadamia nut crop 
 

Tons produced by farmers – Nut-In-Shell (NIS) 
Farmers’ production tons are represented in Figure 3. Only 11.5% achieved less 
than 2 tons of NIS in both 2012 and 2014, respectively. While only 7.7% achieved 
less than 2 tons in 2013. The highest yields achieved was 4-5 tons in 2013 and 2014 
and achieved by 38.5% and 57.7% of the farmers, respectively. In 2013 and 2014 
only 11.5% of the farmers achieved more than 5 tons. This is an excellent production 
in line with the industry standard of an economical and viable yield of 3-4 tons/ha 
NIS [19]. However, in 2012 about 57.7% of the farmers did not know the exact 
tonnage achieved. This translates to lack of proper record, which is necessary to 
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enhance forward planning and management. Although fieldwork for the study was 
conducted in 2020, farmers reported yield data from 2012-2014 due to lack of more 
recent records. The reported figures were recorded when agricultural extension 
services increased support for smallholder macadamia farmers in the area. These 
figures helped assess production volumes and trends, but since then, consistent 
record keeping has been lacking. Thus, these self-reported figures were used 
cautiously to indicate historical trends rather than current productivity.  
 

 
Figure 3: Farmers’ produced tons (NIS) over the 3-year period 
 

Farmers’ access to extension services 
The farmers’ access and satisfaction about extension services listed in Figure 4. 
Most of the farmers (96.2%) indicated that they have adequate access to extension 
services provided by government extension practitioners. In addition, 80% of the 
farmers were satisfied with the nature and extent of extension services provided. 
The farmer’s access to extension services is key in ensuring dissemination of 
information and guidance aimed at developing the farmers [20]. Again, the level of 
satisfaction builds working trust between the farmers and the extension agents and 
ultimately ensures the betterment of the smallholder farmers production systems. 
 

 
Figure 4: Farmers’ access and level of satisfaction with extension services 
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Farmers’ access to fertilizer, agrochemicals and irrigation 
Figure 5 shows the extent to which farmers have access to fertilizers, agrochemicals, 
and irrigation. Half (50%) of the sampled farmers indicated that they have access to 
both fertilizers and agrochemicals respectively, whereas 73.1% of the farmers had 
access to irrigation. Access to important production inputs such as fertilizers, 
agrochemicals and irrigation is key in ensuring successful macadamia nut 
production. Recent studies indicate that optimized fertilization improves both the 
productivity and nut quality of macadamia trees [8], which are important for 
smallholder farmers who would like to commercialize their production. Integrated 
pest management, which includes careful use of agrochemicals, also helps minimize 
yield losses due to pests and diseases [9]. Furthermore, effective irrigation 
scheduling is crucial for maintaining high yields and kernel quality, particularly in the 
face of changing climate conditions [6]. Thus, the results suggest that further 
interventions are needed to improve the farmers’ access to fertilisers and 
agrochemicals. 
 

 
Figure 5: Farmers access to fertilizer, agrochemicals and irrigation 
 

Constraints faced by small-scale macadamia nut farmers  
The cited production constraints experienced by the farmers are listed in Figure 6. 
The results show that farmers are faced with a variety of challenges, but noteworthy, 
access to finance (64%) and high production input costs (52%) proved to be the 
most cited challenges, largely constraining most of the sampled farmers. These 
observations are consistent with previous studies [21-24], which found that most 
small-scale farmers struggle with financial constraints. This indicates that access to 
finance is critically important for the small-scale farmers. Moreover, insect pests 
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(36%), access to land (32%), and lack of macadamia production information (28%) 
were also listed as occurring challenges.  
 

 
Figure 6: Farmers Access to finance, access to land, insect pests, lack of 

macadamia production 
 

The empirical findings of the study 
To determine the combinations of socio-demographic factors which contribute to 
farmer satisfaction, the study utilized Crisp set qualitative comparative analysis 
(CsQCA) as outlined in the data analysis and interpretation section. 
 

A comprehensive summary of the different socioeconomic factors and how they 
relate to farmer satisfaction is shown in the truth table (Table 2). Each row presents 
a distinct set of conditions, and the consistency score shows how strongly these 
combinations result in the desired outcome (satisfaction = 1). With a consistency 
score of 1, cases 18 and 16 are particularly noteworthy. Older farmers (age = 1) with 
access to markets, extension services, and SAMAC awareness are involved in these 
cases. The presence of these resources consistently leads to satisfaction, 
suggesting that institutional support and access to markets are critical for improving 
farmers’ well-being. This is consistent with research that emphasizes how extension 
services and cooperatives can improve agricultural resilience and productivity [25-
26]. The consistency score for Case 9, which includes a farmer with irrigation access 
and SAMAC awareness, is also 1. This emphasizes how crucial irrigation 
infrastructure is to tackling water scarcity, which is a significant problem for small-
scale farmers [27]. Low consistency scores (0 and 0.5, respectively) are found in 
cases 21 and 14, and 25, which lack SAMAC awareness, extension services, and 
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market access. These cases demonstrate the challenges experienced by farmers 
who are excluded from institutional support networks. Regardless of other factors, 
farmers are less likely to be satisfied if they do not have access to these resources.  
The sufficient conditions for farmer satisfaction, each with a consistency score of 1, 
are shown in Table 3. These conditions reflect socioeconomic factor combinations 
that reliably result in satisfaction. In cases 18 and 16, the combination "gender-AGE-
SAMAC" is sufficient for satisfaction, as the table illustrates. It involves elderly male 
farmers who are aware of SAMAC (gender = 1, age = 1). The presence of SAMAC 
awareness implies that institutional support is essential for achieving farmer 
satisfaction, especially for older farmers who may possess greater social capital and 
experience. The findings also demonstrate that in cases 22 and 10, higher levels of 
education (education = 1) are sufficient for satisfaction. Given that educated farmers 
are more likely to embrace new technology and techniques, this finding emphasizes 
the value of education in enhancing farmer productivity [28]. In cases 9 and 24, 
respectively, the combinations "IRRIGATION-SAMAC” and “IRRIGATION-
information session" are also sufficient for satisfaction. To address water constraints, 
which is a significant challenge for small-scale macadamia farmers, these findings 
emphasize the significance of irrigation access. Access to irrigation greatly increases 
satisfaction when paired with institutional support (SAMAC awareness or information 
sessions attendance). The sufficient conditions identified in Table 3 suggest that 
multiple pathways lead to farmer satisfaction. For example, older farmers with 
SAMAC awareness (cases 18 and 16) achieve satisfaction through institutional 
support, while educated farmers (cases 22 and 10) benefit from their ability to adopt 
innovative practices. These findings align with the concept of equifinality in QCA, 
which refers to the concept that different combinations of conditions can lead to the 
same outcome [29]. In this case, different combinations of farmer characteristics 
lead to farmer satisfaction, highlighting that multiple supportive pathways exist.  
Table 4 presents the top solutions for farmer satisfaction, combining multiple 
sufficient conditions. Both solutions have a consistency of 1 and explain 46.2% of 
the outcome cases. "gender-AGE-SAMAC, EDUCATION, IRRIGATION-SAMAC, 
and IRRIGATION-information session" are all combined in the first solution. This 
solution emphasizes how institutional factors like SAMAC awareness and 
information session attendance interact with individual characteristics like age and 
gender. This solution, for instance, covers cases 9 (irrigation + SAMAC) and 24 
(irrigation + information session), highlighting the significance of institutional support 
and resource access in attaining satisfaction. The second solution preserves the 
same consistency and coverage by substituting "SAMAC-information session" for 
"IRRIGATION-information session". This solution highlights how information 
sessions, especially when paired with SAMAC awareness, can improve farmer 
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satisfaction. This is demonstrated in case 18 (SAMAC + information session), 
emphasizing the value of farmers working together and exchanging knowledge. The 
top solutions suggest that integrated interventions are needed to address the 
multifaceted challenges faced by small-scale farmers. For example, combining 
irrigation access with institutional support such as SAMAC awareness or information 
sessions can significantly enhance satisfaction. This finding is consistent with 
studies that emphasize the importance of holistic approaches to agricultural 
development [30]. 
Different socioeconomic factors, including market access, extension services, 
irrigation infrastructure, and institutional support, all influence farmer satisfaction, 
according to the CsQCA analysis. These results are in line with the broader literature 
on agricultural development, which highlights the importance of institutional support, 
education, and resource access in improving farmer livelihoods [31-32]. Thus, 
addressing these challenges through targeted policies and interventions can 
improve the livelihoods of small-scale macadamia farmers. 
CONCLUSION AND RECOMMENDATIONS FOR DEVELOPMENT 
This study explored the different socio-economic challenges facing smallholder 
macadamia nut producers in the Mpumalanga Lowveld region in South Africa, using 
a survey methodology alongside crisp-set Qualitative Comparative Analysis 
(CsQCA). The results showed that there was a strong link between satisfaction of 
the farmer with the macadamia nut and structural factors, as compared to 
demographic characteristics. Limited access to key inputs such as irrigation, 
fertilizers, fungicides and insecticides as well as underutilization of support offered 
by organizations like SAMAC and government extension services had the greatest 
effect on farmers’ level of dissatisfaction. Some farmers expressed optimism about 
the long-term potential for the crop, while others expressed frustration about low 
returns, variability of yields, and a lack of attention from the sector. The study also 
found that most respondents were older males, although this demographic pattern 
alone does not sufficiently explain the challenges experienced or the potential for 
youth and women participation. 
These findings suggest that improving the performance and satisfaction of 
smallholder macadamia producers requires a combination of structural and 
institutional reforms. There is a need for more inclusive and responsive support from 
both public institutions and non-governmental industry structures. Governmental 
departments and organizations such as SAMAC should expand localized training 
and extension outreach tailored to the needs of smallholders, particularly in relation 
to input use, pest management, and market access. In addition, enhancing access 
to irrigation, whether through community-managed irrigation schemes or subsidized 
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technology, could encourage farmers and help increase their productivity, especially 
in areas facing water scarcity. Additionally, the relative absence of youth from the 
sector suggests some structural limitations such as long gestation periods and 
capital intensity. To overcome these limitations, there is a need for comprehensive 
and systemic interventions, including funding mechanisms, entrepreneurship 
training, and targeted mentorship, which can make the sector more attractive to 
younger entrants. 
Furthermore, there is a need to ground recommendations for gender equity in 
contextual realities. While most producers in this study were male, this finding does 
not automatically suggest that a gendered approach to intervention is merited. It is 
essential to explore whether barriers to participation, such as labor constraints, land 
access, or time burdens exist for women, or whether women are choosing not to 
participate based on rational opportunity-cost assessments. Any future gender-
sensitive policy or program must be based on evidence rather than assumptions. 
Hence, future studies could explore the gender dynamics in smallholder macadamia 
farming to unpack the varying motivations for women’s participation or lack thereof. 
Moreover, the study acknowledges that since 2020, shifts in rainfall patterns, market 
access, and macadamia prices may have further affected production. Thus, this 
study serves as a background and contributes towards the discourse to understand 
these evolving dynamics. 
Lastly, the study findings suggest the need to explore production models or 
alternatives that reduce reliance on external inputs, as Materechera and Scholes 
highlighted [33 . These may include intercropping macadamia with leguminous cover 
crops that will enhance soil fertility or utilizing organic pest control measures where 
possible. Such innovations could offer more sustainable and cost-effective pathways 
for smallholder producers, especially those with limited resources [34]. Although 
macadamia farming provides important opportunities for livelihoods and nutrition in 
the Mpumalanga Lowveld, unlocking its full potential for smallholder development 
will depend on addressing the structural inequalities that shape input access, market 
integration, and institutional support [35]. Tailored, evidence-based interventions can 
play a critical role in building a more inclusive and resilient macadamia sector. 
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Table 1: Distribution of farmers’ socio-demographic characteristics 
Socio-demographic traits  Variables  N=26 Percentage (%) 
Gender  Male  20 76.9 

Female  6 23.1 

Age  31-40 years  1 3.8 

41-50 years  6 23.1 

51-60 years  13 50.0 

≥ 61 years 6 23.1 

General farming experience 
  

Less than 5 years 1 3.8 

5-10 years 2 7.7 

11-20 years  10 38.5 

More than 20 years 13 50 

Number of dependants 
 

2 or less dependants 1 3.8 

3 dependants 4 15.4 

4 dependants 10 38.5 

5 dependants 4 15.4 

6 dependants 1 3.8 

7 dependants 4 15.4 

8 or more dependants 2 7.7 

Macadamia farming 
experience  
  

1-3 years 1 3.8 

4-6 years 1 3.8 

7-9 years 6 23.1 

10 years or more 18 69.2 

Satisfaction with macadamia 
nut crop 

Yes 13 50.0 

No 13 50.0 

Land ownership  Yes 9 34.6 

No 17 65.4 
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Table 2: Truth table showing combinations of socioeconomic conditions and 
their consistency with farmer satisfaction  

Case ID GE LOE AGE ATM ATES ATII AOSMAC ISA SAT Consistency 

21 0 0 0 1 1 0 1 1 0 0 

14, 25 0 0 1 1 1 0 0 1 0 0,5 

18 0 0 1 1 1 0 1 0 1 1 

16 0 0 1 1 1 0 1 1 1 1 

23 1 0 1 0 0 0 0 0 0 0 

2, 20 1 0 1 1 1 0 0 0 0 0 

1, 4, 5 1 0 1 1 1 0 0 1 0 0 

6, 8, 12, 15, 17, 19, 26 1 0 1 1 1 0 1 1 0 0,57 

9 1 0 1 1 1 1 0 1 1 1 

24 1 0 1 1 1 1 1 0 1 1 

3, 7, 11, 13 1 0 1 1 1 1 1 1 0 0,5 

22 1 1 1 1 1 0 1 1 1 1 

10 1 1 1 1 1 1 1 1 1 1 

Note: GE= Gender (0= female, 1=male), LOE= Level of education (0= grade R to matric, 
1=tertiary), AGE= Age (0= 40 years or younger, 1= older than 40), ATM= Access to Markets (0= 
no, 1= yes), ATES= Access to Extension Services (0= no, 1= yes), ATII= Access to Irrigation 
Infrastructure (0= no, 1= yes), AOSMAC= Awareness of SAMAC (0= no, 1= yes), ISA= Information 
Session Attendance (0= no, 1= yes), SAT= Satisfaction (0= not satisfied, 1= satisfied)  

Table 3: Sufficient conditions for farmer satisfaction 
Sufficient Condition Cases Consistency Coverage 

Gender-AGE-SAMAC 18, 16 1 0.154 

EDUCATION 22, 10 1 0.154 

IRRIGATION-samac 9 1 0.077 

IRRIGATION-information session 24 1 0.077 

SAMAC-information session 18, 24 1 0.154 
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Table 4: Top solutions for farmer satisfaction, combining multiple sufficient 
conditions 

Solution Consistency Coverage 

Gender-AGE-SAMAC + EDUCATION + 
IRRIGATION-samac + IRRIGATION-information 
session 

1 0.462 

Gender-AGE-SAMAC + EDUCATION + 
IRRIGATION-samac + SAMAC-information 
session 

1 0.462 
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