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Abstract 

Moringa has been used to fight against malnutrition in developing countries as a result of its high 

nutrient content. The move to use Moringa was seen as both feasible and effective. However, it 

is not commonly consumed as a vegetable in the South African diet, except by particular ethnic 

groups. 

The study objectives were to investigate awareness and willingness to pay (WTP) for Moringa as 

a leafy vegetable. 

The study used data from 160 respondents from the Limpopo Province, South Africa. The 

respondents were selected with multi-stage sampling technique. Data were analysed with 

descriptive statistics, Bivariate Probit Regression and Tobit Regression Model. 

The results indicated that the majority of the respondents had no idea that Moringa could be 

consumed as a leafy vegetable. However, the results also indicated that the majority of 

respondents were willing to pay (WTP) an average of R34.37 for the vegetable. Descriptive 

statistics indicated that the majority of respondents were females (73 .80%), single (43.75%) and 

Xitsonga (50%) native speakers. The results of the Bivariate Probit Regression model showed 

that factors that were found to statistically influence awareness were district (p<0.01), preference 

(p<0.10), certification (p<0. l 0) and labelling (p<0.05). Those that were found to statistically 

influence willingness to pay (WTP) were occupation (p<0.01), income (p<0.01), gender 

(p<0.05), district (p<0.01), preference (p<0.01), perception (p<0.01), freshness (p<0.01), health 

benefits (p<0.01) and bunch size (p<0.05).The results of the Tobit Regression model showed 

that factors that were found to statistically influence the bids were household size, years 

consuming moringa, married and freshness . The household size, years consuming moringa and 

freshness were significant at p<0.05. Being married was significant at p<0.01. 

Given these findings, Moringa consumption should be promoted among rural households in 

order to address the malnutrition problem in South Africa. 

V 



Table of Contents 

CHAPTER ONE ......... .. ...... ........ .. ... ....... .. ... .... ... ..... .. ......... .... .. ...... ... ... .... ...... .. ... ....... .... .... ... ... .... .. 1 

INTRODUCTION ............ ... ..... ..... ... ..... ... .... .. .... ... ... ...... ......... ............ ....... .. ......... ... ... ... ... ..... .... 1 

1.1 Background ....... ............................... ...... ... ... .... ...... ....... ...... .... ..... ..... .. ... .... ... .. ......... ... .... .. 1 

1.2 Problem statement. ..... .... ..... ....... .. .. .. ..... .... ......... ... ... ..... .. .. .... ..... ... ........ ....... ... ... ... ... ...... ... 2 

1.3 Research questions .... ... .. ... ... ......... ... ... .. ....... .... ..... .. ... ....... ... .... .. ... ...... ... .................. .... .... . 6 

l .4Objective of the Study .... ........ .... ... .. .. ... .... ...... .... ..... ........... ....... .... ... ... ... .... ..... ... .. .... ... ...... 6 

1.5 Null hypothesis .. ... ... .. ... ...... ... .. .... ............. ........ ... ....... ...... ... ...... ... .... ..... ...... ............ ..... .... 6 

1.6 Significance of the study ...................... .............. ... ..... .... ... ... ......... .. .... ... ...... ..... .... .. ....... ... 7 

1. 7 Organisation of the chapters ....... ......... ....... .. ...... ....... .. ...... ... .. .... ...... ..... ...... .... ... .... ... .. ... ... 7 

CHAPTER TWO .... ... ... .................... ..... ....... .... ... ... ... ... ...... ... ... ...... ... ...... .......... ........ .......... ..... ... ... 8 

LITERATURE REVIEW ··· ······ ·· ············ ··· ··· ······ -l-L1f ·W.u. ... :.1 ···· ········· ··· ·················· 8 

2.1 Introduction .. .......... ... .................... ... ... ..... .. ....... ... .... ~~~············ ········· ·· ···· ··· ····· · 8 

2.3Awareness of Moringa .... .. ........ .... ... ................ ............. .. ... .... .. .. ...... ...................... .. ....... ... 8 

2.4. Willingness to pay for Moringa ... .. ..... ........ .. ... ............ ... ....... ...... ... ... ... ... ... ..................... 8 

2.4 Theoretical Framework of Willingness to Pay (WTP) .. .... ..... .................. ........ ... .... ...... . 11 

2.4.1 Socio-economic characteristics influencing WTP .......... .......... ... .. ...... ..... ...... .. ...... 11 

2.4.1.1 Gender .... .......... ................... .... ... ... ... ... ... ... ... ... ... ... ..... .. .. ....................... ... ..... ... .. .. .... . 11 

2.4.1.2 Marital status ... ... .. ... .. ...... .. .. ....... ... ..... ........................... .... ... ... ... ..... ... ... .. ... .. .... .. ...... . 11 

2.4.1.3 Household size ... .................................... ... ... ............. ..... ... ... ... ... ..... .... ........... ... ........ 12 

2.4.1.4 Urbanisation ...... .. .... .. .. ........ ... .... ...... ........ .... ... ... ...... ... ... ... ... .. ....... ... .. .......... .. ........ .. . 12 

2.4.1.5 

2.4.1.6 

2.4.1.7 

2.4.1.8 

Income ........ ..... ... ... .. .... ... ... ... .. ...... ... .. ... .. ... ... ... ... ... ... .. .......... ........ ..... ..... .... .. ....... 12 

Age ..... ........... .. .. .... ...... .... ... .... .... .... .. ...... ...... ......... ... ... ...... ... ....... .. ... ................... 13 

Distance to the market ... ... ... ...... ..... .. ... .. .......... ...... ...... ... ....... .. ... .. .... .. ......... ... ..... 13 

Family members ............................................................................. ... .. ... .... .... .. .. . 14 

Vl 



2.4.1.9 Employment status ... ... ...... ... .. ................................. ............................................ 14 

2.4.1.10 Tastes/preference ........................ ........ ..... .. ...... .......................... ....... .......... ......... 15 

2.4.1.11 Awareness .................................. ... ... ...... ... ................. .............. .. ......................... 15 

2.4.1.12 Nutrition and price .... ... ...... ... ... ... ...... ... ... .... .... .... ... ... ... .... ...... ..... ...... ............ ... ... ... . 15 

2.4.1.13 Educational level ..... ......... ....... .... ... .. ..... ..... .. ... .......... .. ..... ... .... ... ... ....... .. ... ... ... ... . 16 

2.4.1 .14 Chemical residue .... .. ... ...... ............. ... .. ... ................... .. ....... .. ......... ........ ....... .... .. . 16 

2.4.1.15 Health ............... ......... .. ......... ... ....... .. .... .. ...... ... .... .. .... .... .... ... ............ .. .... .... ... .... .. 17 

2.4.1.16 Size of agricultural output.. .. ...... ... ............... ... ...... ... ... ........ .. .......... .... ... ..... ...... .. 17 

2.4.1.17 Appearance of agricultural output.. .. ... ......... ....... .. ... ... ....... .. ... ... .... ... ..... ... ..... ..... 17 

2.4.1.18 Freshness of agricultural outputs .................................... .. ................ ........ ..... .. ... 17 

2.5Approaches to WTP measurement. ... ... ... ... ... ......... ... ... ....... .... ......................................... 19 

Market data ..... ...... ... ... ...... ... ... .............. ............ ............... .......... ... ............ .......... ... .. .. ........... 21 

Experiments ................................................. .... ... .. ...... ....................................... ............... ... . 21 

Field experiments ........ ...... .... .. .. ........................ .......................................... ............... ........... 22 

Auctions .... ... .. .......... ... ... .. .... ... ... ... ........ .... ... ................ .. .... ...... ...... .. ... ... ... ...... ............ ... ... ... . 22 

Direct surveys ................... ... ............. .. ...... ... ......... ... ........ .......... ......... .. .............. ....... ....... .... 23 

Expert judgements ..... ............................ ... ............. ............................................ ....... ......... .. . 23 

Customer surveys .. ... .................................................................................... ..... .... ................ 23 

Indirect surveys ... ....................................... ............... .. ...... ... ... .. ...................... ........ .............. 24 

2.6 Chapter Summary .... .. ...... .......... ... ... .................. ..... ....... ... ... ... .... .. ............ ...... ... .. ........... 24 

CHAPTER THREE ... ... ... ... ... ... ............ ..... ............. ... ..... .................................. ......... ..... ..... ... ...... 25 

METHODOLOGY ...... ... ... .. ................. .................................................................. ........ .......... 25 

3.1 Introduction ................................ .................. ... ... ... ...... ... ... ... .... .... .... ... ... ...... ........ ..... ...... 25 

3.2 Study settings ....................... .. .. .. ............ ... ... ... ... ... ....... ..... ... ... ...... ... ... ... ... ...... ... .. ........... 25 

3.2.1 Limpopo Province ........... ... ................. ..... ... .............. ... ...... .... .. ......... ......... ... ... ... .... 26 

Vll 



3.3 Study design ...... .. ..... ... ............. .. ........................ .................... ................. ... .. ... .... ........ .. .. 27 

3.4 Data ..................... ..... .. .. .. .......... .. ... ... ... ... .. .. .. ... ... .. .. .. ...... ... ... ...... ................... .... .............. 27 

3.5 Sample and sampling techniques ......... ...... ...... .. ................... .. .......... .. .. .. ... ... ... ... ... ... . 27 

3.6 Data collection techniques ......... ................ ..... ......................... ... .............. ... .... ........... .... 28 

3.6 Analytical procedures .................................................. .. ............... ... ... ... ............ .. .... . 28 

3.6.1 Univariate ... ... .... ..................................... .... .................................. ..... ...... ... ... .. .... ... . 28 

3.6.2 Bivariate Probit Regression Model.. ... ........................................... .. ... ... ... .. ........... 28 

3.7 Model testing .. ... ... ......... ................................. ... .................. ........................ .... ..... .......... 32 

3.8 Ethical considerations ..... ... .... .............. ... ............... ................................ ................... . 32 

3.9 Chapter summary ..... ................. .. .... ... ...... ..................... ... .... ..... ... ... ... ... ... ...... ... .. .. ...... 32 

CHAPTER FOUR .... ............................... .............................................. ............... ...... ... ... ... ... ... ... . 33 

RESULTS AND DISCUSSIONS .. ... ... ... ... ... ... ... ...... .. .... .... ..... .... .. ... ... ... ... ... ... ... ...... .. ...... .... ... . 33 

4.1 Introduction ..... ... ...... ... .......... .................... .. ..... ........ ................... .................................... 33 

4.2 Socio-economic characteristics of respondents .................. ..... ............... .. ... ... ... .. ... .... ... . 33 

4.3 Perceptions that rural households have about Moringaas a leafy vegetable ..... ............. 54 

4.4 Multivariate result of awareness and willingness to pay for Moringa as a leafy vegetable 

using the Bivariate Probit Regression Model ............................ .. .... ....... ..... ... .. .... ... ... ... ...... . 55 

4.5Tobit Regression results on willingness to pay bids for Moringa as a leafy vegetable . .. 58 

4.6 Chapter Summary ...... .. ..... .................... ........... ............. ............. .. ......... .... ..... ... ...... .... 60 

CHAPTER FIVE .............. .. ... .. ............... ....... ... ... ...... ... ... ... ........ .... ....... ..... .. ... ... .................... .. ... . 62 

CONCLUSIONS AND RECOMMENDATIONS .......................................... .... ... .. ... ...... ...... . 62 

5 .1 Introduction .. .. ..... ... ........ .... ......... .......... ..... ... ......................... .......... .... ... ... ............ ... . 62 

5.2 Summary ..... .... .. ...... ..... .... ... ............................................... .. .............. .... .. .... ..... .. .. .. ... . 62 

5.3 Conclusion ... ............................ ..... ... ....... ..... ... ... .. ......... .... ... ... ... ... ... ... ... ......................... 63 

5.4 Recommendations ... .... ...... ... ... ........... ... ... ..... ................ .......... .. ........... .. .... ..... ... ....... 63 

Vlll 



Reference .................. ..................... ..... ..... ... ................. ....... ... ...... ................... .... ...... ............ 65 

Appendix .............. .. .......................................... .. ....................................... ...... ...... ... ... ... ....... 73 

lX 



List of Tables 

Table 4.1 Distribution ofrespondents' native language ..... ................. ..................... ... .... ... ... ... ... . 33 

Table 4.2: Distribution ofrespondents ' gender .. .. .. ... ...... ... ... ... ............... ... ............ ...................... 34 

Table 4.3: Distribution ofrespondents ' age .... ...... .......... .... ... .. ....... .. .. ... ..... ....... .. .. .. ..... ........ ........ 34 

Table 4.4: Distribution ofrespondents ' marital status ................ .... ... ...... ... .. .... ... ... .. ....... ... ... .... .. . 35 

Table 4.5 : Distribution ofrespondents ' household size ............ ... .... ..... ...... .. .... ... ... ......... ... .... .... .. 35 

Table 4.6: Distribution ofrespondents ' education level.. ... ... ................................... .............. .. ... . 36 

Table 4.7: Distribution ofresponndents ' occupation ..... .. ......... ............... .. ......... .... ... ...... ... ...... ... . 36 

Table 4.8:Distribution ofrespondents' source of income ... ... ..... ............. ................. .... .. ....... ... ... . 37 

Table 4.9: Distribution of respondents ' monthly income ............ ..... ... ....... ... ... ... ... .... .. ... ....... .. .... 37 

Table 4.10 Distribution of respondents ' decision makers about money .. ................. ...... .... ... ... .... 38 

Table 4.11: Distribution ofrespondents ' religion .... .......................... ... ... .. .. .. ... ..... ....... ...... ... ... .... 38 

Table 4.12: Distribution ofrespondents ' awareness of Moringa .................. ....... ...... ... ...... ... ....... 39 

Table 4.13 : Distribution ofrespondents ' source of knowledge about Moringa ......... .. ....... .. ....... 39 

Table 4.14: Distribution ofrespondents ' knowledge of Moringa market ... .. ..................... .......... 40 

Table 4.15: Distribution ofrespondents ' distance to moringa market.. ..... .... ...... .. .... ... ....... ......... 40 

Table 4.16: Distribution ofMoringa products consumed by respondents .. .. ....... ... ....... .. .. ........... 41 

Table 4.17 Consumption of Moringa products by households ........ .. .... .. .... .... .... ... ..... ..... ........... . 41 

Table 4.18: Last times Moringa products were used by respondents ..... .... ............... ....... ............ 42 

Table 4.19: Rating Moringa products quality by respondents ............................. ... .... .. .. .. .. .... .. ... . 42 

Table 4.20 Recommending Moringa to people .......... ...... ... ....... .. ... ...... ... ... ................................. . 43 

Table 4.21: Years consuming Moringa by respondents .......................................... ... ... ... ............ . 43 

Table 4.22: Distribution ofrespondents ' moringa tree in the yard .... ... .............. .... ... .... ......... .... .. 44 

Table 4.23: Distribution ofrespondents' likeliness to buy Moringa products in the future ......... 44 

Table 4.24: Distribution ofrespondents ' awareness of moringa as a leafy vegetable .. ... ............. 45 

Table 4.25: Distribution of respondents' reasons for familiarity with moringa as a leafy vegetable 

................ ...... ..... .. .... ... ... ... ... ... ... ... ... ... ... ... ............. .. ........ .................................... .... ... ... ... ......... .... 45 

Table 4.26: Distribution ofrepondents' willingness to pay for moringa as a leafy vegetable ..... 46 

Table 4.27: Distribution of respondents' preferred moringa market.. ....................... .................. . 46 

Table 4.28 Reasons for preferred market.. ...... .. ....... .. .. ... .............................................................. 47 

Table 4.29:Distribution of respondents ' preference of moringa ..... ... ........................ ................... 47 

X 



Table 4.30: Distribution ofrespondents' reasons for preferred market ........................................ 48 

Table 4.31: Distribution of taste influence on respondents' buying decisions .. .. ... ... ... ... ............ . 49 

Table 4.32: Distribution of freshness influence on respondents' buying decisions .................... . 49 

Table 4.33: Distribution of price influence on respondents' buying decisions .................. ......... . 50 

Table 4.34: Distribution of health benefits influence on respondents' buying decisions ... .......... 50 

Table 4.35:Distribution of size of bunch influence on respondents' buying decisions ............... . 51 

Table 4.36: Distribution of traceability influence on respondents' buying decisions .. ............... . 51 

Table 4.37: Distribution of distance to market influence on respondents' buying decisions ....... 52 

Table 4.38: Distribution organically grown influence on respondents' buying decisions ... ....... . 52 

Table 4.39: Distribution of certification influence on respondents' buying decisions ............... .. 53 

Table 4.40: Distribution of labelling influence on respondents' buying decisions .... ................. . 53 

Table 4.41 : Distribitutionn of market selling moringa influence on respondents' buying 

decisions .......................... .... ... ... ... .................. ........ .... .. .... ...... ...... ... ... ... ... .................. ............... .... 54 

Table 4.42: Distribution of respondents' perception about moringa .... ............. .. ..................... ... . 54 

Xl 



List of Figures 

Figure 2.1 Classification framework for methods to calculate willingness to pay .... ..... ..... .... ..... 20 

Figure 3 .1 The Limpopo Province map ............................... ..... .... ................................. .......... .... . 25 

Xll 



Acronyms 

ARC-VOP 

CSIR 

DAFF 

DST 

Freq 

HA 

LP 

NLDTF 

RSA 

SABC 

WRC 

WTP 

Agricultural Research Council- Vegetable and Ornamental Plant 

Council for Scientific and Industrial Research 

Department of Agriculture, Forestry and Fisheries 

Department of Science and Technology 

Frequency 

Hectare 

Limpopo Province 

National Lottery Distribution Trust Fund 

Republic of South African 

South African Broadcasting Corporation 

Water Research Commission 

Willingness to Pay 

xm 



CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Around the world, the genusesMoringa constitutes 13 species and is the baby of the 

Moringaceae family. Moringa Oleifera, also known as the ' drumstick tree' (the shape of the 

pods resemble drumsticks) or 'Ben tree' (the seeds produce oil called Ben oil), is the most 

intensively researched and cultivated specie in the family(Anjorin et al. , 2010; Farinola et al. , 

2014; Gopalakrishnan et al., 2016). For instance, over the centuries, Moringaoleifera has grown 

naturally in the magnificent sub-Himalayan territories of North-West India, Pakistan, Bangladesh 

and Afghanistan (Yisehak et al. , 2011 ; Abdull Razis et al. , 2014; Kurmi et al. , 2014). Unlike the 

Moringastenopetala, MoringaOleifera grows and develops faster, giving leaves, seeds and fruits , 

therefore making it more feasible for commercial production purposes as it provides a 

competitive advantage to the farmers due to its quicker maturation span (Farinola et al., 2014; 

Saavedra Gonzalez & van der Maden, 2015). Therefore, based on different species of Moringa 

that are in existence, in this research, 'Moringa' refers to Moringa oleifera. 

Around the world, the usage of Moringa has been diverse in that every plant part has been 

proven to be useful and rated to increase customer's utility. For instance, powdered Moringa has 

been used as an ingredient to produce sauces in Nigeria (Animashaun et al. , 2013; Saavedra 

Gonzalez & van der Maden, 2015). Additionally, Moringa has been used to provide oil that can 

be extracted from crushing ripe seeds(Saavedra Gonzalez & van der Maden, 2015). This oil can 

further be processed and serves in the production of cosmetic products (Saavedra Gonzalez & 

van der Maden, 2015). Furthermore, Moringa has been used to fight malnutrition in developing 
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countries, South Africa included, because of its high nutritional content. The move to use 

Moringa was seen as both feasible and effective. 

In South Africa, the growing of Moringa started in the Tooseng village of the Limpopo Province 

(LP) and it has not been cultivated to reach national and international demands (Lekgau, 2012). 

This is partly due to a lack of information by both the farmers and the consumers on the 

significance of Moringa as a medicinal, pharmaceutical and nutritional ingredient. It is important 

to note that the growing of Moringa in Limpopo started as a project, meant to grow Moringa as a 

vegetable in order to provide food supplements to malnourished and hunger stricken children 

(Lekgau, 2012). The vegetable was served as fresh leaves mixed with other vegetables and other 

relishes. It is worth noting that the powdery form of the vegetable served in the village as a 

fortifier of other meals (Lekgau, 2012). Despite the notable significance associated with the 

vegetable in Limpopo, only two of the nine provinces of the Republic of South Africa have been 

reported to merchandising and growing Moringa. These provinces are Kwazulu-Natal (KZN) 

and Mpumalanga. KZN reportedly has 300 000 Moringa trees planted on a200ha piece of land 

while Mpumalanga Province has at least 700 trees on a 2ha farm (Joubert, 2013; Phillips, 2014). 

1.2 Problem statement 

South Africans' nutritional activities, much like the majority of its population, are in transition. 

The transition that the Republic is faced with is characterised by a shift from a traditional rural 

lifestyle to one viewed as more 'Westernised' modem lifestyle(Vorster Ineke et al. , 2007). The 

latter lifestyle is inclusive of changes in dietary patterns, nutrient ingestions, physical activity 

levels, consumption patterns of alcoholic beverages, socio-economic and education status. These 

changes could play a direct or indirect role in the nutritional status of the population at large. For 
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instance, one of the nutritional problems faced by the country as a result of inequity between and 

within the Republic of South Africa is malnutrition (Vorster Ineke et al., 2007). It has been 

reported that about 33% of the population in South Africa suffers from malnutrition and this 

deficiency affects mainly children and expecting mothers (Agyepong, 2009). This problem could 

give rise to permanent and devastating conditions such as stunting in children and underweight 

experienced by people. Further to this, the country is rampaged by double burden poverty that is 

a result of under- and over-nutrition. This double burden gives rise to infectious diseases that 

relate specifically to under-nutrition. Other diseases are communicable in nature and come as a 

result of obesity and over-nutrition (Casale et al., 2014; Ramoteme & Marianne, 2014). 

Residents in the Republic are becoming overweight which in turn leads to obesity (Du Toit & 

Van der Walt, 2009; Tsolekile et al. , 2014; Ngwenya & Ramukumba, 2017). This kind of 

situation is a result of the imbalances that exist between energy consumption. Another problem 

that South Africans are faced with is hidden hunger (Grace et al. , 2013 ; Casale et al. , 2014). This 

problem manifests itself when a well-fed person is lacking certain micronutrients in their diet. 

These micronutrients include calcium, iron, zinc, riboflavin, vitamin B6, folate, vitamin C and 

vitamin A. However, the South African Government, together with its stakeholders, has come up 

with a strategy aimed at reducing this deficiency through fortifying staple foods with these 

micronutrients; and promoting moringa consumption (Papathakis & Pearson, 2012; Motadi et al. , 

2016). 

In view of the significance of the vegetable, the Government of South Africa has recommended 

the use of the plant as a potential crop to improve food security among the people in the country 

which has been used in Senegal to combat malnutrition (Ashfaq et al. , 2012). In this aspect, the 

Government has embarked on numerous projects aimed at improving the availability of African 
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Indigenous Vegetables (AIVs) and Moringa. For instance, the Government has been supportive 

of agencies such as the Department of Agriculture, Forestry and Fisheries (DAFF), the 

Department of Science and Technology (DST), the Water Research Commission (WRC) and the 

National Lottery Distribution Trust Fund (NLDTF) (Agricultural Research Council, 2014a). The 

populace not accustomed to the high nutritional and nutraceutical content of Moringa as a leafy 

vegetable, buys Moringa-by-products such as capsules, tea, energy drinks and powder, in the 

wake disregarding the fresh leafy vegetable. 

Despite the facts that the Moringa leaf plays a leading role in combating malnutrition in some 

regions of Africa, it is however not commonly consumed as a vegetable in the South African 

diet, except by Indians and Nigerians. Subsequently, this study attempted to divulge the 

awareness and willingness to pay for Moringaas a leafy vegetable. NW • .. , 
luenA'ltv 

Moringa has been used for many centuries in both tropical and sub-tropical nations meeting both 

preventive and curative needs. The leaves, pods and seeds are employed as vital ingredients in 

the respective traditional cuisines and beverages of such nations. On the other hand, Moringa is 

being consumed intensively in some parts of West, Central and East Africa and is being steadily 

cultivated and researched in particular parts of the RSA (Ashfaq et al. , 2012; Pakade et al. , 2013; 

Agricultural Research Council, 2014b).Additionally, the plant and its uses are inadequately 

known to RSA residents in general. The Agricultural Research Council's experience has shown 

that, even though Moringa is intensively being promoted as a medicinal plant, its leafy vegetable 

usage has not been recorded (Agricultural Research Council, 2014b). However, featuring the 

plant in both Leihlo le Sechaba and Living Land SABC programmes may have been inspired by 

increasing awareness of the plant use as a leafy vegetable. Given these facts, there is a need to 

introduce Moringa as a leafy vegetable in order to increase dietary intake diversity and quantify 
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its demand in this form, more importantly highlighting these issues in rural settings of RSA. It is 

therefore key to study the socio-economic characteristics of people influencing the consumption 

ofMoringa as a leafy vegetable in the Limpopo Province(Living Land, 2014). 

Unlike the European and Asian countries that have a positive perception about Moringa and the 

eminency of its nutraceutical properties, RSA has limited information on the benefits of this 

plant.History has taught us that the perception that consumers have in relation to a certain 

product can make or break that product. The 'breaking and making' is determined by the demand 

thereof. Consumers who have a negative perception about a product will demand less or nothing 

at all. Those who have a positive perception about the same product might find it more 

demandable, which is likely to increase the demand by leaps and bounds. It is therefore 

imperative to study people's perception towards Moringa as a leafy vegetable(Living Land, 

2014). 

Perception goes hand in hand with preference. Consumers find a product that has been perceived 

positively more desirable, in most cases because of curiosity. There is scanty information about 

Moringa along with its constituents in South Africa which makes the information provided lack 

some important components that will otherwise make the plant more preferable. Studying 

people' s preference of the Moringa vegetable over other vegetables in the Limpopo Province 

cannot be overemphasised. It is therefore imperative to understand the aspect of marketisation of 

Moringa oleifera in the Limpopo province in order to understand how the marketing aspect 

affects the use of this rare leafy vegetable(Living Land, 2014). 
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1.3 Research questions 

In order to achieve the aforementioned objectives, the following research questions were 

formulated: 

a) What are households' socio-economic characteristic? 

b) How do households perceive Moringa as a leafy vegetable? 

c) What is the households' willingness to pay for moringa as a leafy vegetable? 

d) Which socio-economic characteristics influence WTP for Moringa as a leafy vegetable? 

1.40bjective of the Study 

The general objective of this study is to investigate the awareness of health and nutritional 

benefits and willingness to pay for Moringaas a Leafy Vegetable among the rural residents of the 

Limpopo Province. 

In order to achieve the general objective, the following specific objectives had to be achieved. 

1. Describe households' socio-economic characteristics. 

2. Analyse households' perception about Moringaas a leafy vegetable. 

3. Estimate households' willingness to pay for moringa as a leafy vegetable. 

4. Analyse households' socio-economic factors influencing its willingness to pay for 

Moringa as a leafy vegetable. 

1.5 Null hypothesis 

In order to achieve the aforementioned objectives, the following hypotheses were formulated: 

(a) Having a good medicinal perception about Moringa as a leafy vegetable does not 

significantly influence willingness to pay. 

(b) Socio-economic characteristics of consumers do not significantly influence willingness to 

pay for it. 
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1.6 Significance of the study 

Studies of rural households' awareness and willingness to pay (WTP) for Moringa as a leafy 

vegetable will be instrumental to the Government and development organisations in planning 

health, nutrition and demand awareness campaigns. This study is essential to potential farmers, 

researchers and consumers since it highlights issues of huge importance to South Africa. The 

research outputs should have impacts on the demand of the plant and in the health and nutrition 

sectors of South Africa. 

It may also assist the scholars to build a body of knowledge related to the study. Prospective 

producers will be informed of the possibilities of the demand levels and willingness of the 

community to buy the plant as a leafy vegetable. The plant is studied in order to efficiently use it 

and to improve both lives and the pockets of people. 

1.70rganisation of the chapters 

Chapter one provides a background of Moringa oleifera, inclusive of a problem statement, broad 

and specific objectives, research questions, null hypotheses and significance of the study. 

Chapter two provides information on the theory used for the study and reviewed related 

literature. Chapter three details the methodology used and the study area. Chapter four shows and 

discussed results. The last chapter makes conclusions and recommendation based on the results. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

Reviewing relevant literature and defining the theoretical framework, on the basis of which an 

analysis of empirical data from the field is made, are core activities of any research in the social 

sciences. The first section of this chapter, thus, presents a review of related literature in line with 

the objectives and research questions stipulated in the first chapter. The second section of this 

chapter presents the theoretical framework that the study used in the analysis of the empirical 

data collected from two districts of the Limpopo Province. 

2.3Awareness of Moringa 

Around the world, the pharmacological attributes of the plant have been confirmed. For instance, 

those who reported being aware of the Moringa , associated the plant with its high nutrient level 

(Dipeolu et al., 2009; Animashaun et al. , 2013). Furthermore, the plant can be diversified to 

produce a whole range of products depending on the consumer' s needs, thus in tum catering for 

different people. However, in South Africa, promoting the plant has largely concentrated on its 

medicinal properties (Agricultural Research Council, 2014b). There is scant information in 

viewing and using the plant as a leafy vegetable. Therefore, this study was aimed at informing 

people about other uses of the plant and particularly its leafy vegetable form. 

2.4. Willingness to pay for Moringa 

Around the world, willingness to pay is used to quantify demand of goods and services. Moringa 

consumers/customers are willing to pay for it in order to satisfy their cosmetic, herbal medicinal 

and food supplement needs in the form of oil and Moringa leaf powder respectively (Saavedra 

Gonzalez & van der Maden, 2015). 
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Meanwhile, in Bangladesh, it is part of the countryside and chiefly grown for its pods. 

Consumers in Bangladesh are willing to pay for Moringa for its immature pods as they are 

important for culinary purposes and can be used to substitute green beans (Saavedra Gonzalez & 

van der Maden, 2015). 

In India, commercialisation of Moringa has been done having pods production in mind. The 

majority of people are willing to pay for Moringa in pods form. Subsequently, India is the 

biggest supplier of Moringa with an annual output of 1.1-1 .3 million tons of immature pods from 

an area of 38 000 hectares (ha)(Pandey et al. , 2011 ; Saha et al. , 2012; Savitha et al., 2014). 

However, other products such as seed oil, leaves for animal feeds, medicines or coagulants for 

cleansing water are also put to use (Abdulkarim et al., 2007). Additionally, a fraction of the 

people is willing to pay for Moringa for its flower buds and young flowers(Saavedra Gonzalez & 

van der Maden, 2015). The flowery vegetables can substitute asparagus. 

Meanwhile, Nigerians are willing to pay for Moringa for its leaves, chiefly as an ingredient to 

sauces (cooked leaves and powder), vegetable salad (raw leaves) and live fence and the leaf 

powder to fortify their various dishes. Additionally, the leaves are adding to value differently and 

produce products such as Moringa tea, Moringa fortified fruit juice/honey, Moringa capsules and 

Moringa fortified confectionaries for which a fraction of the populationNWug .to \pay 

(Odeyinka et al. , 2007). '•JBRARY _ 
Nigerians farm Moringa because the majority of the population is willing to pay for it for its 

leaves to be eaten as leafy vegetable and in powdery form. Currently,Moringa area under 

cultivation is 317 ha(Saavedra Gonzalez & van der Maden, 2015). Tanzanians are willing to pay 

for Moringa for its leaves. They prepare the leafy vegetables in conjunction with other leafy 

9 



vegetables. They also prepare Moringa tea from a handful of Moringa fresh leaves prepared in 

boiled water(Slow Food, undated). 

In Mozambique, Moringa plants grow voluntarily in the wild. One of its uses in the country is 

fencing. Mozambicans are not commercialising the cultivation of the plant because of their 

insufficient information about it. Consequently, people's willingness to pay for the plant has not 

been quantified yet. Mozambicans consume Moringa as a leaf powder and they have 

miscomprehended the output attribute and its dosage (Saavedra Gonzalez & van der Maden, 

2015). 

Countries such as Benin, Zimbabwe, India and Senegal are using Moringa to treat/prevent 

malnutrition indirectly in children under the age of three years through stimulating estrogen 

production using Moringa which in tum sends an instruction to mammary glands to give milk. 

Moringa is the cheapest source of proteins, vitamins, in particular pro Vitamin A and essential 

amino acids that cannot be synthetically produced (Agyepong, 2009). They ensure food security, 

nutrition security and income generation. The plant has been found to entail 25 times more iron 

than spinach, 17 times more calcium than milk, 15 times more potassium, 10 times more vitamin 

A than carrots, 9 times more protein than yoghurt and 7 times more vitamin C than oranges 

(Saha et al., 2012). 

Moringa has been recorded to have medicinal properties and uses. For instance, Moringa has 

been found to have many healing properties, among others anti-inflammatory, anti-diabetic and 

anti-diuretic properties (Ahmad et al., 2014). It has been reported that almost all plant parts are 

edible (Saha et al., 2012). However, consuming large volumes or regular consumption of some 

vegetables can be poisonous (Kwenin et al., 2011). 

10 



2.4 Theoretical Framework of Willingness to Pay (WTP) 

2.4.1 Socio-economic characteristics influencing WTP 

The variables below show the relationship that existed between them and WTP, according to 

previous works. 

2.4.1.1 Gender 

Knowing the gender of potential consumers/customers who might be willing to pay for goods or 

services is essential to suppliers as part of their advertisement strategies. People of different 

genders respond differently on advertisements for products and services. These responses may be 

inspired by roles they play in the households. It is worth noting that exact gender profiles of 

respondents are conflicting. For instance, Senyolo et al. (2014) argued that being male was found 

to statistically influence willingness to pay positively for vegetables in the Limpopo Province 

and these findings were supported by the outputs of Farinola et al. (2014). Farinola et al. (2014) 

indicated that being male, though, was insignificant and had a direct relationship with 

willingness to pay. In contrast, female headed households in Berlin and Atlanta, though 

insignificant, influenced willingness to pay both positively and negatively. According to Alias et 

al. (2010), results indicated that females statistically influenced willingness to pay. The 

relationship that existed between the variables was direct and the findings were also corroborated 

by those of Vidogbena et al. (2015). 

2.4.1.2 Marital status 

There is a dearth of literature connecting marital status of respondents and willingness to pay. 

Although this is the case, it deserves continuous analysis in order to determine if the status quo 

has changed. For example, Lai and Florwoski (1997) argued that WTP results indicated that 

being married was insignificant and with the combination of both negative and positive 
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coefficients. The findings were supported by Farinola et al. (2014) and the relationship that 

existed between the two variables was inverse. However, in the same findings by Farinola et al. 

(2014), a logistic regression model was used found that married statistically influenced WTP 

positively. 

2.4.1.3 Household size 

Literature has shown that the profiling household size of respondents was not regarded as one of 

the most important socio-economic characteristics in determining WTP. However, it deserves 

some analysis to determine if things have changed. Senyolo et al. (2014) argued that household 

size was found insignificantly influencing willingness to pay for vegetables although it had a 

positive co-efficient and the results were also corroborated by Coulibaly et al. (2011). Although 

Vidogbena et al. (2015) results were insignificant, at least the coefficient showed an inverse 

relationship and the findings were supported by those of Farinola et al. (2014). In contrast, Alias 

et al. (2010) found that household size was statistically influencing WTP negatively. According 

to Ngigi et al. (2011), household size was found to insignificantly influence willingness to pay. 

Although this was the case, the relationship between these variables was an inverse one. 

2.4.1.4 Urbanisation 

The place of residence of consumers does determine WTP. Some places of residences are known 

to be overpopulated by people who have higher purchasing power than others. Senyolo et al. 

(2014) argued that being an urban resident was found to negatively influence willingness to pay. 

2.4.1.5 Income 

Literature has recorded income as one important socio-economic factor in determining WTP. 

This makes perfect sense in that some people may be willing to pay, however, lack the 

purchasing power to do so. Senyolo et al. (2014) argued that income insignificantly influenced 
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willingness to pay although it had a positive coefficient. The results were further corroborated by 

Vidogbena et al. (2015). In contrast, income according to Radam et al. (2010) statistically 

influenced willingness to pay. The relationship was found to be direct. The latter finding was 

also supported by Ngigi et al. (2011) and Coulibaly et al. (2011). Although Coulibaly et al. 

(2011) finding was found significant, it had an inverse relationship with willingness to pay. Lai 

and Florwoski (1997) result on average income was statistically insignificant influencing 

willingness to pay with a combination of both positive and negative coefficients and Farinola et 

al. (2014) supported these findings. 

2.4.1.6 Age 

Age has been recorded in literature to be one of the most important factors in influencing WTP. 

There are no exact age profiles of how it influences willingness to pay. For instance, Lai and 

Florwoski (1997) argued that age was found to be statistically insignificant influencing 

willingness to pay with both negative and positive coefficients existing. In contrast, according to 

Farinola et al. (2014), the age of the household head statistically influenced willingness to pay 

and the relationship between these variables was direct. The latter finding was also corroborated 

by those ofVidogbena et al. (2015). 

2.4.1.7 Distance to the market 

Consumers/customers by nature do not like travelling long distances to purchase goods or 

services. The closer the market is, the better. They consider markets afar as costly because of 

transport cost associated with them. Senyolo et al. (2014) argued that having a market afar from 

customers negatively influenced willingness to pay. In contrast, although distance was found 

statistically insignificant, the coefficients showed that there was an inverse relationship that 

existed between willingness to pay and distance. 
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2.4.1.8 Family members 

Literature has indicated that household size is important in determining willingness to pay. 

Households with children have been used to elicit WTP. Lai and Florwoski (1997) argued that, 

on average, children in the household variable was found statistically insignificant influencing 

willingness to pay and the coefficients had a combination of both positive and negative signs. In 

contrast, Radam et al. (2010) results indicated that the number of children below the age of 12 

statistically influenced willingness to pay for vegetables. Furthermore, the relationship between 

these variables was inverse. Additionally, the presence of children in the household variable 

influenced willingness to pay and the relationship between the variables was direct. Taking into 

consideration WTP, according to Lai and Florwoski (1997), the adults member of the households 

variable does not significantly influence willingness to pay. A combination of positive and 

negative relationships existed. 

2.4.1.9 Employment status 
r NWU- •···1 
'-IBRARY 

When an individual is employed, an assumption that exists is that there is an income earned by 

the person as a reward for services rendered. One can be motivated to buy as a result of the 

purchasing power that exists. Lai and Florwoski (1997) argued that having a job did not 

significantly influence willingness to pay and this finding was also corroborated by that of 

Coulibaly et al. (2011). Both the positive and negative signs explained the relationship. 

Furthermore, the latter findings were similar to findings by Farinola et al. (2014) and an inverse 

relationship existed between the two variables. In contrast, again found by Farinola et al. (2014), 

having an occupation statistically influenced willingness to pay positively. 
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2.4.1.10 Tastes/preference 

Consumers ' attitudes towards products and services determine their willingness to pay. Taste as 

a product attribute can hinder or facilitate WTP. Senyolo et al. (2014) argued that, when 

taste/preference increased by one, all other things held constant, the same taste positively 

influenced willingness to pay. In contrast, according to Coulibaly et al. (2011 ), although taste 

was found to statistically influence willingness to pay, the results indicated that there was an 

inverse relationship that existed between willingness to pay and taste. The latter findings were 

also corroborated by those from Vidogbena et al. (2015). Meanwhile, according to Coulibaly et 

al. (2011 ), highlighting Benin, the results indicated that taste was insignificant and that a direct 

relationship existed. 

2.4.1.11 Awareness 

The importance of advertising products or services is simply making potential consumers aware 

of such and reinforcing those who have been loyal to the brand to keep buying such products or 

services. People are reluctant to buy goods or services that they do not know. Senyolo et al. 

(2014) argued that household awareness of indigenous leafy vegetable, though insignificant, 

positively influenced willingness to pay. On the other hand, according to Vidogbena et al. 

(2015), pesticide awareness had a significant relationship with willingness to pay. The 

relationship that existed between the latter variables was an inverse one. The latter findings were 

also supported by findings of Farinola et al. (2014). 

2.4.1.12 Nutrition and price 

Special product attributes play an important role in influencing willingness to pay for such 

product viz., nutritional value and price. Alias et al. (2010) argued that price statistically 

influenced willingness to pay. An inverse relationship existed between price and willingness to 
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pay. Furthermore, according to Farinola et al. (2014), though the price was found statistically 

significant, it had an inverse relationship with willingness to pay. 

2.4.1.13 Educational level 

In a survey aimed at quantifying WTP, the educational statuses of respondents were an important 

factor to consider. Even though the factor was important, its influence on WTP was varied. 

Aliaset al. (2010) argued that being formally educated influenced willingness to pay. The 

relationship that existed between the variables was found to be direct. The latter findings were 

supported by Coulibaly et al. (2011), Vidogbena et al. (2015) and by Alias et al. (2010). In 

contrast, according to Coulibaly et al. (2011 ), though the results indicated that education 

statistically influenced willingness to pay, the variables indicated that an inverse relationship 

existed between them. 

2.4.1.14 Chemical residue 

Nowadays people are more selective of products they ingest. Some consumers want to be 

reassured that the products they are willing to pay for have been produced using environmental 

friendly methods. Coulibaly et al. (2011) argued that agricultural products with chemical residue 

statistically influenced willingness to pay. There was a direct relationship that existed between 

residue and willingness to pay. Additionally, again according to the same author in Benin, 

residue statistically influenced willingness to pay even though the relationship that existed was 

found to be negatively related. According to Coulibaly et al. (2011), the results indicated that the 

label was statistically insignificant. Although that was the case, the results further revealed that 

there was an inverse relationship that existed between label and willingness to pay. 
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2.4.1.15 Health 

The current health condition of people influences what they eat and how to eat and this indirectly 

determines WTP. Coulibaly et al. (2011 ) argued that health statistically influenced willingness to 

pay. Additionally, the relationship that existed was found to be direct. 

2.4.1.16 Size of agricultural output 

Special attributes of products determine people's WTP. Economically it is a known fact that 

consumers are in search of bargains. Coulibaly et al. (2011) argued that there was an 

insignificant relation between both the size and willingness to pay. Additionally, although the 

results were unfavourable, the relationship that existed was found to be direct. In contrast, 

according to Vidogbena et al. (2015), the results indicated that size was statistically significant to 

willingness to pay. Furthermore, the relationship that existed on the latter scenario was inverse. 

2.4.1.17 Appearance of agricultural output 

Special attributes of agricultural products influence WTP for some consumers. Coulibaly et al. 

(2011) argued that there was an insignificant relationship that existed between appearance and 

willingness to pay. Although this was the case, there was a direct relationship between these 

variables. 

2.4.1.18 Freshness of agricultural outputs 

, NWU- ···1 
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Consumers are considered sane beings when purchasing products. The fresher the product, the 

more motivated consumers are to purchase. Vidogbena et al. (2015) argued that freshness was 

found to statistically influence willingness to pay and the relationship that existed between the 

variables was found to be direct. 

Lancter (1966) introduced a new approach to help in understanding consumer behavior with 

respect to commodity quality changes and introducing new products in the market(Klain, 2015). 
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Lancaster (1966) looked at products in terms of their characteristics(Jiang, 2009). One of the 

assumptions that the author came up with was that a good has multiple characteristics and 

consumers will get utility directly from those characteristics as opposed to indirectly from the 

good. As a result, one can look at a good as a summation of variable quality attributes. If one 

assumes as a linear relationship exist between a good and its embodied attribute, the relationship 

can be shown as follows: 

X = Lj=l Xj qj .. .... ........ .. (1 ) 

Where x represents the good, Xj represents the /h quality attribute incorporated in x and qj 

represents the level of the /h attribute incorporated inx. 

For an example, Klevmarken (1977) proposed a living cost model basing its foundation from 

Lancaster's theory. The model was compensating for two things-price and quality. According to 

the research work done by Klevmarken, it was concluded that the traditional consumer demand 

theory was not appropriate when addressing quality changes and introduction of new products. 

However, Lancaster' s theory enabled the inclusion of these two effects(Jiang, 2009). As a result, 

the classic living cost model could be improved accordingly by incorporating the concept of 

Lancaster's theory. 

The economic model for the following is as follows: 

U = f (attributes, I, D, Bp) .. ............. (2) 

Where U is consumer's total utility obtained from usage of the product, attritubes of moringa, / 

is the income level of consumers, D is a consumer's demographic characteristics and BP is the 

bid price of moringa as a leafy vegetable. 

The economic axiom in respect of consumer behavior proposes that consumers choose an option 

of goods or services that maximize their total utilities, with respect to their budget constraints. 
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Consumers' decisions are motivated by obtaining a right product which gives optimal attribute 

combination. Therefore, their willingness to pay would mainly depend upon the marginal utilities 

from individual attributes among other things. The following equation shows this relationship: 

WTP = f(l, D, Bp) ..... ... .. ...... .. . ... (3) 

2.SApproaches to WTP measurement 

The theory used in this research was the contingent valuation theory. This stems from different 

ways that have been recorded in literature on how to elicit willingness to pay. The below 

framework indicates different ways of measuring WTP and their methods. 
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Figure 2.1 Classification framework for methods to calculate willingness to pay 

Source:Breidert et al. (2006) 
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For one to calculate willingness to pay there are two highest types that one needs to consider, 

namely revealed preference and stated preference. Revealed preference is a method of 

calculating willingness to pay in accordance to actual customer purchases. In contrast, stated 

preference calculates WTP by analysing what the customer is saying and this method does not 

involve money being exchanged for that particular product(Breidert et al. , 2006). 
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Market data 

In order to measure WTP using market data or sales data, one needs to use two subtypes of data, 

namely panel data and store scanner data. Panel data is from individual purchases reported by 

members of a customer panel. Store scanner data is sales records from retail stores. The use of 

historical market data is used on the assumption that past demand can be relevant in predicting 

future market behaviour. The method of using the latter method arises when there are minor 

price variations(Breidert et al. , 2006). 

It is worth noting that sales data is made available as an aggregated level only. The data is 

aggregated over both time and various shops. In cases like the latter, derivation of individual 

customer level estimates is not feasible. Sales data contrasts that of panel data where in the latter, 

the actual prices paid for products are filed at an individual level. The downsides of using panel 

data are that that it is costly and some people argue that it does not represents the market. 

Experiments 

In practice, there are two types of experiments, namely field and laboratory experiments. These 

experiments can be used in pricing studies, including eliciting WTP. 

In laboratory experiments, participants purchasing behaviour is simulated by giving them money 

and asking them to spend it on a particular selection of goods. Both prices and goods are varied 

systematically. One of the advantages of using this method is that one gets the results fast. One 

of the disadvantages of using this method is that participants know that that they are being 

studied so they tend to be rational in their purchasing behaviours, which leads to low external 

validity (Breidert et al., 2006). 
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Field experiments 

The advantage of using a field experiment or an in-store experiment is that it does not suffer 

from the effects of artificial setup as they are conducted in a real-life shopping environment. 

Compared to a laboratory experiment, the field experiment has higher expenditures and 

monitoring market responses to changes in price is time consuming (Breidert et al. , 2006). 

Auctions 

Specialised applications of experiments are called auctions and can be done in either the field or 

laboratory. However, the most intensively used auction type used to calculate willingness to pay 

is the laboratory experiment. The auctions are carried out because the true monetary evaluation 

of the product as seen by the customers' needs to be known. 

Authors have recorded that true WTP can be shown using incentives, namely Vickrey auctions. 

The auction takes place secretively and the purchase price is determined by the second highest 

bid. A participant in this auction submits his/her bid for a product and if the participant's bid is 

the highest then he/she wins it. However, he/she gets to pay a second highest bid. The 

disadvantage of participating in a Vickrey auction is the overbidding phenomenon. Overbidding 

occurs when bidders enter their bids way up their true WTP in order to increase their chances of 

wmnmg. 

The Becker, DeGroot and Marshak (BDM) is another incentive inspired bidding procedure in 

which every bidder is allowed to submit an offer to purchase a particular product simultaneously. 

A sale price is then drawn from the submitted prices. However, prices cannot be zero and they 

can be any number. Bidders who win in this procedure are those with bids that are higher than 

the asking price and they pay the asking price. The advantage of using the BDM procedure is 

that the procedure does not have an overbidding problem(Breidert et al., 2006). 
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Willingness to pay can also be measured using an auction like procedure, namely reverse pricing 

or name-your-own-price mechanism. This mechanism entails that buyers name their WTP for a 

certain product. The seller has a threshold price that he/she has set to sell that product on and its 

unknown to the buyers. Those buyers who can afford will be requested to pay the amount they 

have chosen(Breidert et al., 2006). 

Direct surveys 

The direct surveys are advantageous because they are easily available. The revealed stated 

preference data is expensive to get because new differentiated products should be designed and 

manufactured before they can be tested experimentally(Breidert et al., 2006). 

Expert judgements 

Experts' judgment surveys are good because they save time and are cost efficient. In this case, 

sales or marketing managers serve as experts in eliciting WTP. Sale representatives know their 

markets in and out-demand and supply. The disadvantage with this survey is biasedness that 

might exist when the sales or markets are overestimated intentionally or unintentionally in order 

to get sales force rewards(Breidert et al., 2006). 

Customer surveys 

The surveys of this nature attempt to forecast consumer purchasing behaviour in response to 

various prices by directly asking consumers. The first to be used in this regard was a 

psychologically inspired method for calculating WTP. This method was developed by Stoetzel. 

The idea behind this method is that any consumer has a minimum price and maximum price that 

they are willing to pay for each product. This method has its own flaws. For instance, by directly 

asking the customers for a price this displaces the importance of products and consumers might 

overestimate their WTP because there are no incentives(Breidert et al., 2006). 
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Indirect surveys 

These surveys take place when customers are made aware of product profiles which 

systematically establish differentiated price and are asked their to elicit WTP There are two 

types of this survey, namely conjoint analysis and discrete choice analysis(Breidert et al., 2006). 

2.6 Chapter Summary 

This chapter provided a literature review. Therefore, based on the research questions, the 

following chapter provides the methodological approach used to analyse data in order to answer 

the questions. 
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3.1 Introduction 

CHAPTER THREE 

METHODOLOGY 

Chapter Three describes the study area, the data that was used, sampling techniques used and 

analytical procedures implemented. The analytical model is explained. Model testing is 

explained and ethical consideration is discussed. 

3.2 Study settings 

The figure below shows the map of the Limpopo Province of South Africa. 
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3.2.1 Limpopo Province. 

This study was carried out in the Limpopo Province because it is among the most poverty 

stricken provinces in South Africa (Statistics South Africa, 2016). It is the northernmost province 

in South Africa and headcount poverty in the Province has increased from 10.1 % to about 

11.5%(Statistics South Africa, 2016). Furthermore, according to Statistics South Africa (2016), 

there are about 5 799 090 people living in the province and the majority of them are from the 

rural parts of the province. Studies have indicated that rural dwellers are more prone to poverty 

than their urban counterparts. 

The province borders the country with three countries, viz . Botswana to the west, Mozambique to 

the east and Zimbabwe to the north. It has five districts which are Mopani, Vhembe, 

Sekhukhune, Capricorn and W aterberg. In terms of land areas, it is among the biggest four 

provinces in South Africa(The Local Government HandBook, undated). 

The Gross Domestic Product (GDP) of the province is embedded mainly by the mining industry, 

because there are many mineral deposits such as platinum-family metals, iron ore and chromium 

(The Local Government HandBook, undated). The mining industry contributes 29.4% to the 

Limpopo GDP (Statistics South Africa, undated). The lowest contributors to the GDP, at 2.5%, 

are the agriculture, construction and manufacturing sectors (Statistics South Africa, undated). 

The GDP of the province for the agricultural sector is in this state because the majority of the 

produce in the province is raw products. It is exported to other provinces in South Africa and 

other African countries. In tum, the province buys back its processed products which are now 

more expensive than their initial state. The contribution of the province to the overall GDP of 

South Africa in 2016 was 7 .3 %(Statistics South Africa, undated). There are rising numbers 

ofMoringa oleifera growers in the province and they are distributed all over different districts. 
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3.3 Study design 

This study implemented both qualitative and quantitative methods to answer the research 

questions. 

3.4 Data 

Primary data were collected from respondents using a semi-structured questionnaire to allow 

flexibility of answers. A contingent valuation method was used to elicit respondents ' awareness 

and WTP for Moringa as a leafy vegetable. To ensure good quality of the data, households were 

visited and respondents were asked questions in the comfort of their homes. 

3.5 Sample and sampling techniques 

The researcher used a mixer of purposive and multistage sampling technique to select the 

respondents for this study. First, the researcher selected the Limpopo Province purposively since 

it was the first province in the country to plant moringa. Limpopo Province has about 1.6 million 

households (Statistics South Africa, 2016).The researcher wrote the names of the districts that 

are available in Limpopo Province and put these in a container to be selected randomly. The 

selected two districts were Vhembe and Mopani. Lastly, using the same procedure Thulamela 

and Greater Giyani municipalities were selected as the sample sub-districts. Households were 

randomly selected in each municipality by selecting a village that the researcher was able to 

access. Since the households available in the province are in their millions, the sample size has to 

be greater than thirty five for it to be able to make statistical sense. In total, the researcher chose 

160 respondents who were equally selected from two districts, using a simple random sampling 

technique. 
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3.6 Data collection techniques 

Primary data was collected using a semi-structured questionnaire to allow flexibility of the 

answers from the studied respondents. The questionnaire had four sections which had questions 

on the socio-economic characteristics of the respondents, awareness, willingness to pay and 

factors that would influence consumers' decisions on buying Moringa as a leafy vegetable. 

The contingent valuation method used was direct in which customers or potential customers 

were surveyed using in-person interviews. Although, the in-person interviews are generally 

expensive to conduct, they had to be done to ensure the completion of the survey and explaining 

some complex questions(Ecosystem Valuation, 2017). The respondents were asked to elicit their 

WTP for moringa bunch weighting 500g. The prices that were used were computed using prices 

of alternative vegetables such as spinach and cabbage that were going for an average of Rl0 

bunch. However, for moringa it has to be a bit expensive as it is not readily found it the market 

as yet. 

3.6 Analytical procedures 

3.6.1 Univariate 

In this study, findings were summarised using frequency and percentage. 

3.6.2 Bivariate Probit Regression Model 

A Bivariate Probit Regression Model was chosen for data analysis. The decision was made 

because a Bivariate Probit Regression does not violate the conventional conditions for a model to 

be Best Linear Unbiased Estimate (BLUE), when solving dependent variables simultaneously. 

However, the afore-mentioned model allows two independent variables to be solved 

simultaneously, namely awareness and willingness to pay. 
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Previous studies quantified awareness within a willingness to pay model (Obayelu et al. , 2015; 

Oyekale et al. , 2015). There was a need to look at these variables independently from each other, 

hence this study. Both independent variables were dichotomous. Accordingly, the independent 

variables assumed only two values: 1 if the households were aware of Moringa as a leafy 

vegetable and O if not; 1 if the households were willing to pay for it and O if not. 

The Bivariate Probit Regression model is as follows: 

Y1 * > 0 ~ Y1 = 1. ..... ......... (3) 

Y2 • = Xz Y + Ez, Y2 • > 0 ~ Y2 = 1.. ........ .. .............. ( 4) 

E1 ~N(0,1) 

E(E1E2) = p 

Where: y1 represented awareness 

y2 represented willingness to pay 

x1 represented socio-economic characteristics that determine awareness 

x2 represented socio-economic characteristics that determine WTP 

~' represented estimated parameters 

y represented estimated parameters 

£ , is the error term. 
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Table 3.1 presents a description of independent variables in the Bivariate Probit Regression 

Model. 

Table 3.1 Independent variables 

Variable Description Priori expectation 

Household size Household size (in number of persons) +/-

Occupation Primary occupation (Public servant=! ; Otherwise=0) +/-

Income Income of households per month (in Rands) +/-

Gender Male= 1, Otherwise=0 +/-

Years consuming Moringa Years consuming Moringa + 

District District (Vhembe= l ; Otherwise= 0) +/-

Marital status Marital status ofrespondents (Married=! ; otherwise=0) +/-

Preference Prefer of Moringaover other vegetables (Yes= 1; no=0) +/-

Perception Perception about Moringaoleifera. +/-

Market distance Distance to Moringa market (in KM) +/-

Freshness Factor influencing buying decisions (average important/ very +/-
important= 1; Otherwise=0) 

Price Price influencing buying decisions (average importance/ very +/-
important=! ; Otherwise=0) 

Health Benefits Factors influencing buying decisions (average importance/ +/-
very important=! ; Otherwise=0) 

Bunch size Factors influencing buying decisions (average importance/ +/-
very important= 1; Otherwise=0) 

Organically produced Factors influencing buying decisions (average importance/ +/-
very important=! ; Otherwise=0) 

Certification Factors influencing buying decisions (average importance/ +/-
very important= 1; Otherwise=0) 

Labelling Factors influencing buying decisions (average importance/ +/-
very important= 1; Otherwise=0) 

Market type Factors influencing buying decisions (average importance/ +/-
very important= 1; Otherwise=0) 

3.6.3 Tobit Regression Model 

Additionally, Tobit Regression Model was chosen for data analysis. The decision was made 

because the model has limited metric variables. The variables are considered limited because 

they have a cut off level which has highest or lowest points. Although, the Probit and Tobit 

Regressions are interpreted the same way, the latter was relevant in this study for quantifying 

mean willingness to pay. Tobit regression was employed in order to analyze the socioeconomic 

factors influencing willingness to pay bids for households.Tobit model is as follows: 
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Where Zi is the dependent variables (willingness to pay bids). The 0, Ai are estimated parameters. TheXi 

is the explanatory variable j of ith respondents. Lastly, vi is the error term. The table below represents the 

dependent variables. 

Table 3.2 presents a description of independent variables m the Tobit Regression Model, 

explaining willingness to pay bids 
I NWU 

Table 3 .2 Independent variables LIBRARY 
Variable Description Priori expectation 

Monthly income Household income per month in Rands +/-

Public servant (Public servant=l; otherwise=0) +/-

Household size Household size (in number of persons) +/-

Age Age of respondents in years +/-

Household size Household size (in number of persons) +/-

Unemployment (unemployed=! ; Otherwise=0) +/-

Household size Household size (in number of persons) +/-

Gender Male= 1, Otherwise=0 +/-

Years consummg Moringa Years consuming Moringa + 

District District (Vhembe= I; Otherwise= 0) +/-

Marital status Marital status of respondents (Married= I; otherwise=0) +/-

Preference Prefer of Moringaover other vegetables (Yes= I ; no=0) +/-

Medicinal perception Perception about Moringaoleifera . +/-

Market distance Distance to Moringa market (in KM) +/-

Freshness Factor influencing buying decisions (average important/ very +/-
important=!; Otherwise=0) 

Health Benefits Factors influencing buying decisions (average importance/ +/-
very important=! ; Otherwise=0) 

Bunch size Factors influencing buying decisions (average importance/ +/-
very important=! ; Otherwise=0) 

Organically produced Factors influencing buying decisions (average importance/ +/-
very important=l ; Otherwise=0) 

Certification Factors influencing buying decisions (average importance/ +/-
very important= I; Otherwise=0) 

Labelling Factors influencing buying decisions (average importance/ +/-
very important= I ; Otherwise=0) 

Market type Factors influencing buying decisions (average importance/ +/-
very important=! ; Otherwise=0) 
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3. 7 Model testing 

In this study, in order to test for the problem of multicollinearity, a variance inflation factor test 

was done. The VIF results are desirable if they yield a value less than five (Field, 2009). 

Furthermore, the reason one does not want multicollinearity to exist in the model, is because one 

of the independent variables can be predicted without being in the model. In this case, the 

variance inflation factor of 1.62 was the mean and this represented an acceptable range of having 

no multicollinearity challenges in the hypothesised variables. A Shapiro-Wilk W was done to test 

for normality. The choice of the test was on the basis that it yields a ratio of the best estimator of 

variance. The following formula governs the afore-mentioned test: 

3.8 Ethical considerations 

At the North-West University, it is a prerequisite for a study to be subjected to ethical clearance. 

Accordingly, the following study received ethical clearance through the submission of a filled 

ethics form to the Faculty of Agriculture, Science and Technology research committee. 

3.9 Chapter summary 

In this chapter, the research site was defined and data used was discussed, as well as the 

sampling technique implemented. In addition to this, the analytical methods were explained. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.1 Introduction 

Chapter four is divided into three subsections according to the objectives of the study. The first 

subsection answers and discusses the question of the socio-economic characteristics of the 

respondents. The second subsection answers and discusses the question on the perception of 

respondents towards Moringa as a leafy vegetable. The third subsection answers and discusses 

the question on the socio-economic characteristics that influence WTP. 

4.2 Socio-economic characteristics of respondents 

4.2.1. Home language of respondents 

Table 4.1 represents the native languages of the respondents. The results indicated that 50% of 

the respondents were Xitsonga native speakers. About 48.13% were Tshivenda native speakers 

and Shona native speakers were 1.25%.It is worth noting that South Africans can marry outside 

their culture and people may leave their districts to look for employment elsewhere. 

Table 4.1 Distribution ofrespondents' native language 

Native lan2ua2es Freq % 
Tshivenda 77 48.13 
Xitsonga 80 50.00 
Shona 2 1.25 
Zulu 1 0.63 
Total 160 100 
Source: Field survey, 2016 
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4.2.2 Gender of respondents 

Table 4.2 shows the distribution of the respondents based on gender. The results indicated that 

about 73.80% of the respondents were females and about 26.25% were males. The findings are 

in contrast to those Statistics which found that the majority of households in South Africa were 

headed by males. This result is supported by (Nwosu, 2011 ; Lagerk:vist et al., 2013; Maloma, 

2013)who indicated that their surveys were dominated by women. 

Table 4.2: Distribution ofrespondents' gender 

Gender Freq % 
Male 42 26.25 
Female 118 73.80 
Total 160 100 
Source: Field Survey, 2016 

4.2.3 Age of respondents 

Table 4.3 shows the distribution of respondents based on their age. The results indicated that 

22.50% of the respondents were of the age group 30-39 years. Those who were of age group 18-

29 years were 20.60%. These results are in line with those of Larsen (2013) and Boys et al. 

(2014), who indicated that the majority of their respondents were young. 

Table 4.3: Distribution of respondents' age 

Age groups Freq % 
18-29 33 20.60 
30-39 36 22.50 
40-49 27 16.90 
50-59 22 13.80 
60-69 26 16.30 
+70 16 10.00 
Total 160 100 
Source: Field Survey, 2016 
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4.2.4 Marital status of respondents 

Table 4.4 shows the distribution of respondents according to their marital status. Marital status 

results indicated that 43.75% of the respondents were single. The result is supported by Maloma 

(2013), who indicated that single parent households were on the increase. However, according to 

Yahaya et al. (2015),Narine et al. (2014) and Lagerkvist et al. (2013),the majority of the 

households were headed by a married person. Marriage provides a platform to share information 

and ideas. 

Table 4.4: Distribution ofrespondents' marital status 

Marital status Freq % 
Single 70 43.75 
Married 62 38.75 
Divorced 2 1.25 
Widow(er) 26 16.25 
Total 160 100 
Source: Field Survey, 2016 

4.2.5 Household size of respondents 

Table 4.5 shows the distribution of respondents according to their household size. Household 

size results indicated that 48.80% of households had 5-8 members. Households with a size of 1-4 

people were 39.40%. This finding is in contrast with those of Statistics South Africa 

(2016)which indicated that, on average, a South African household size was 3.3.Yahaya et al. 

(2015) support the finding by indicating that a household size had 5.7 members. Having many 

members in a household increases the surface area for information transfer. 

Table 4.5: Distribution ofrespondents' household size 

Household size 2roups Freq % 
1-4 63 39.40 
5-8 78 48.80 
9-11 15 9.40 
+12 4 2.50 
Total 160 100 
Source: Field Survey, 2016 
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4.2.6 Education level of respondents 

Table 4.6 shows the distribution of respondents according to their educational level. Educational 

level results indicated that 49.38% of the respondents had a secondary level education. About 

20% had no formal education. The finding is supported by Narine et al. (2014) and Kiria (2010) 

who showed that their respondents had received formal education. Being educated exposes 

different ways of living and one tends to be aware of many things that make life enjoyable. 

Table 4.6: Distribution ofrespondents' education level 

Education level Freq % 
No formal education 32 20.00 
Primary education 23 14.38 
Secondary level 79 49.38 
Tertiary education 26 16.25 
Total 160 100 
Source: Field Survey, 2016 

4.2. 7 Occupation of respondents 

Table 4.7 shows the distribution of respondents according to occupation. Occupation results 

indicated that about 32.50% of the respondents were unemployed. About 19.38% were both 

privately employed and pensioners.Some food products are seen as poor man's food and others 

are seen as rich man 's food. Employment provides the means of buying particular goods. The 

result is supported by Lagerkvist et al. (2013) and Obayelu et al. (2014). 

Table 4.7: Distribution ofresponndents ' occupation 

Occupation Freq % 
Unemployed 52 32.50 
Public servant 10 6.25 
Privately employed 31 19.38 
Pensioner 31 19.38 
Self employed 29 18.13 
Student 7 4.40 
Total 160 100 
Source: Field Survey, 2016 
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4.2.8 Source of income of respondents 

Table 4.8 shows the distribution of respondents according to their source of income. Source of 

income results indicated that 40% of the respondents had social grants as their source of income. 

Those who had salary as their source of income were 26.35%. This finding is in this fashion 

because of the high unemployment rate that is prevalent in the country and the fact that 

pensioners were studied. In order for people to survive, the Government has been rolling out 

social grants to deserving citizens in different categories. 

Table 4.8:Distribution of respondents' source of income 

Source of income Freq % 
Salary 42 26.25 
Social grants 64 40.00 
Remittances 5 3.13 
Profits 27 16.88 
Spousal support 3 1.88 
Salary and social grant 1 0.63 
No income 18 11.25 
Total 160 100 
Source: Field Survey, 2016 

4.2.9 Total monthly income of respondents 

Table 4.9 shows the distribution of respondents according to total monthly income. Total 

monthly income results indicated that 38.75% of the respondents had a total monthly income of 

RlO0l-2000. Those who had a total monthly income ofR0-1000 were 32.50%. 

Table 4.9: Distribution ofrespondents' monthly income 

Total monthly income Freq % 
0-1000 52 32.50 
1001-2000 62 38.75 
2001-3000 8 5.00 

3001-4000 7 4.38 
4001-5000 5 3.13 
5001-9000 6 3.75 
+9000 20 12.50 
Total 160 100 
Source: Field Survey, 2016 
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4.2.10 Decision makers on money by respondents 

Table 4.10 shows the distribution of respondents according to household decision makers. 

Decision makers ' results indicated that about 71.25% decision makers were household heads. It 

is often an assumption that monetary decisions should be made by either the household head or 

both the household head and the spouse. 

Table 4.10 Distribution of respondents' decision makers about money 

Decision makers Freq % 
Household head 114 71.25 
Spouse 22 13.75 
Both HH and spouse 4 2.50 
Aunty 1 0.63 
Child 14 8.75 
Sibling 2 3.75 
Grandma 1 0.63 
Domestic worker 1 0.63 
Noone 1 0.63 
Total 160 100 
Source: Field Survey, 2016 

4.2.11 Religion of respondents 

Table 4.11 shows respondents' distribution according to religion. Christians made out 89.38% of 

the respondents. The finding supports national findings that indicate that the majority of South 

Africans are Christians(Writer, 2015). Some religions prevent the use of certain products in 

favour of others. 

Table 4.11 : Distribution of respondents' religion 

Religion Freq % 
Christian 143 89.38 
African 16 10.00 
None 1 0.63 
Total 160 100 
Source: Field Survey, 2016 

4.2.12 Respondents'awareness of Moringa 

Table 4.12 shows the distribution of respondents according to awareness of Moringa. 

Respondents who were aware of Moringa were74.38%. Approximately 25.63% had never heard 
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of Moringa before the survey. This finding is supported by Farinola et al. (2014) who indicated 

that the majority of Nigerians were aware of Moringa. 

Table 4.12: Distribution ofrespondents' awareness ofMoringa 

Awareness of Moringa Freq % 
Never heard of it 41 25.63 
I am aware 119 74.38 
Total 160 100 
Source: Field Survey, 2016 

4.2.13 Respondents ' source of knowledge about Moringa 

Table 4.13 shows the distribution of respondents according to source of knowledge about 

Moringa. The results indicated that 52.50% of the respondents were made aware of Moringa 

through word of mouth. Approximately 25.63% had not heard of Moringa. It is worth noting that 

the cheapest mode of knowledge was most effective in getting the knowledge to the people. This 

might have also attributed to the fact that the majority of people waived time for using other 

sources of knowledge in search of short-term jobs. The result is corroborated by Farinola et al. 

(2014), who indicated that the majority of respondents were made aware of Moringa through 

word of mouth. 

Table 4.13: Distribution ofrespondents' source of knowledge about Moringa 

Source of knowled2e about Morinfla Freq % 
Print media 16 10.00 
Broadcasting md 19 11.88 
Word of mouth 84 52.50 

Have not heard 41 25.63 
Total 160 100 
Source: Field Survey, 2016 

4.2.14 Respondents ' knowledge of Moringa market 

Table 4.14 shows the distribution of respondents according to the Moringa market knowledge. 

The majority of respondents (58.13%) had no knowledge of a market that sold Moringa 

products. A percentage of 41.88 of the respondents had knowledge of markets that sold Moringa 

products. Even though the majority of respondents' knew Moringa that alone did not guarantee 

both its purchase and its consumption. 
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Table 4.14: Distribution of respondents ' knowledge of Moringa market 

Knowled2e of Morinl(a market Freq % 
Yes 67 41.88 
No 93 58.12 
Total 160 100 
Source: Field Survey, 2016 

4.2.15 Respondents' Distance to Moringa market 

Table 4.15 shows the distribution of respondents according to distance to Moringa market. A 

percentage of 58.13 of the respondents did not know the Moringa market. Those who knew 

where the market was, showed that it was far away from people. 

Table 4.15: Distribution ofrespondents ' distance to moringa market 

Socio-economic characteristic Freq % 
0-5 33 20.63 

+5 34 21.25 
Do not know market 93 58.13 

Total 160 100 
Source: Field Survey, 2016 

4.2.16 Moringa products consumed by respondents 

Table 4.16 shows the distribution of respondents according to Moringa products consumed. 

Results indicated that the majority (56.88%) of the respondents had not consumed the plant 

products. Those who had consumedMoringa in its powdery form were 15.63%. 
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Table 4.16: Distribution of Moringa products consumed by respondents 

Moringa products consumed Freq % 
Tea 23 14.38 
Powder 25 15.63 

Leaves 2 1.25 
Energy drink 4 2.50 
Tea, capsules and leaves 1 0.63 
Powder and leaves 1 0.63 
Tea and powder 10 6.25 
Tea and leaves 1 0.63 . 
Tea and capsules 1 0.63 
Powder and energy drink 1 0.63 
Never used 91 56.88 
Total 160 100 
Source: Field Survey, 2016 

4.2.17Frequency of Moringa products consumption by respondents 

Table 4.17 shows the distribution of respondents according to the consumption rate of Moringa 

products. The results indicated that 58 .75% had never consumed Moringa products before. A 

percentage of 30.63 of the respondents were consuming Moringa products often. Farinola et al. 

(2014) support this finding by indicating that the majority of their respondents were consuming 

the plant often. 

Table 4.17 Consumption of Moringa products by households 

Household consumption rate of Morin}!a Freq % 
Often 49 30.63 
Once every 3 months 16 10.00 

Never 91 56.88. 

Sometimes 4 2.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.18: Last timeMoringa products were used by respondents 

Table 4.18 shows the distribution of respondents according to last time Moringa products were 

consumed in the households. The results indicated that about 56.88% never consumed Moringa 
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products. Respondents who indicated that the last time they consumed Moringa products was 

less than 1 month ago, were 30.63%.Thisresult is supported by Farinola et al. (2014) who 

indicated that the majority of their respondents consumed Moringa frequently. 

Table 4.18: Last times Moringa products were used by respondents 

Last time Morin~a products were used Freq % 
Under 1 month 49 30.63 
1-6 months 12 7.50 
6 months -year 8 5.00 

Never 91 56.88 
Total 160 100 
Source: Field Survey, 2016 

4.2.19 Moringa products rating by respondents 

Table 4.19 shows the distribution of respondents according to rating of Moringa products. The 

results indicated that 56.88% of the respondents could not rate it because they had never put it to 

use. About 30.63% of the respondents rated Moringa products as excellent. This finding suggests 

that those who have previous experience with the plant have found it to be excellent ta1cing 

quality into consideration. Farinola et al. (2014) corroborate the fmding by showing that the 

majority of their respondents rated Moringa positively. 

Table 4.19: Rating Moringa products quality by respondents 

Rate Moringa products Freq % 
Poor 2 1.25 
Fair 2 1.25 
Good 17 10.63 

Excellent 49 30.63 
Cannot rate it 91 56.88 
Total 160 100 
Source: Field Survey, 2016 
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4.2.20 Recommending Moringa products to people 

Table 4.20 shows the distribution of respondents according to recommendations. The results 

showed that 56.25% of the respondents indicated that they do not know if they would 

recommend the plant products to other people. Those who indicated that they would recommend 

it to people were 40.63%. It is only expected that people who have good experiences with a 

product or service would recommend such to others. 

Table 4.20 Recommending Moringa to people 

Recommending MorinKa Freq % 
Yes 65 40.63 
No 5 3.13 
Do not know 90 56.25 
Total 160 100 
Source: Field Survey, 2016 

4.2.21Experience consuming Moringa products by respondents 

Table 4.21 shows the distribution of respondents according to experience consuming Moringa 

products. The results indicated that about 40.63% of the respondents had been consuming 

Moringa products for 0-5 years. Those who had been consuming Moringa products for +5 years 

were 2.5%. The results are in this fashion because the majority of people had not consumed the 

plant products. Those who know about it, do not guarantee consumption. 

Table 4.21: Years consuming Moringa by respondents 

Years consuming MorinKa products Freq % 
0 91 56.88 
0-5 65 40.63 
+5 4 2.5 
Total 160 100 
Source: Field Survey, 2016 
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4.2.22Moringa tree in the yard of the respondents 

Table 4.22 shows the distribution of respondents according to Moringa tree in the yards. The 

results indicated that about 68.13% of the respondents did not have Moringa trees in their yards. 

About 31.88% did have a Moringa tree in their yards. These results might be in this fashion 

because the majority of those who had consumed the plant products were buying them from 

shops. They seemedunable to make their own products at home. 

Table 4.22: Distribution of respondents' moringa tree in the yard 

Moringatree in the yard Freq % 
Yes 51 31.88 
No 109 68.13 
Total 160 100 
Source: Field Survey, 2016 

4.2.23 Respondents likeliness to buy Moringa products in the future 

Table 4.23 shows the distribution of respondents according to likeliness to buy in the future. The 

result indicated that about 58.13% of the respondents were likely to buy Moringa products in the 

future. Respondents who were unlikely to buy Moringa products in the future were 41.88%. 

Table 4.23: Distribution ofrespondents' likeliness to buy Moringa products in the future 

Likeliness to buy Moringa products Freq % 
Likely 93 58.12 
Unlikely 67 41.88 
Total 160 100 
Source: Field Survey, 2016 

4.2.24 Respondents awareness of Moringa as a leafy vegetable 

Table 4.24 shows the distribution of respondents according to awareness of Moringa as a leafy 

vegetable. The results indicated that about 60% of the respondents indicated that they were not 

familiar with Moringa as a leafy vegetable. Those who were familiar with Moringa as a leafy 

vegetable were 40.00%. Although the majority of people were aware of Moringa in general, they 

were not aware of it as a leafy vegetable. 
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Table 4.24: Distribution ofrespondents' awareness of moringa as a leafy vegetable 

Awareness of Morin2a as a leafy vegetable Freq % 
I am familiar with it 64 40.00 
I am not familiar with it 96 60.00 
Total 160 100 
Source: Field Survey, 2016 

4.2.25 Reasons of respondents ' awareness of Moringa as a leafy vegetable 

Table 4.25 shows the distribution of respondents according to reasons for awareness of Moringa 

as a leafy vegetable. The results indicated that 47.50% of the respondentshad never heard of it. 

Respondents who had heard of Moringa as a leafy vegetable from other people were 23.13%. 

The fact that people who knew of it as a leafy vegetable heard so from other people indicates the 

importance of word of mouth advertising. 

Table 4.25: Distribution of respondents' reasons for familiarity with moringa as a leafy vegetable 

Reasons Freq % 
Never of heard it 76 47.50 
Heard from other people 37 23.13 
Often use it 22 13.75 
Saw it on TV 4 2.50 
Know Moringa as other forms 21 13.13 
Total 160 100 
Source: Field Survey, 2016 

4.2.26 Respondents' willingness to pay for Moringa as a leafy vegetable 

Table 4.2.26 shows the distribution of respondents according to willingness to pay. Willingness 

to pay results indicated that about 82.50% of the respondents were willing to pay for Moringa as 

a leafy vegetable. Although the majority of the respondents did not know Moringa as a leafy 

vegetable, they were willing to pay for it in this form. Those who were not willing to pay for 

Moringa as a leafy vegetable were 17.50%. This might be because of its superb health benefits 

reputation. 
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Table 4.26: Distribution ofrepondents' willingness to pay for moringa as a leafy vegetable 

Willingness to pay for Moringa as a leafy vegetable Freq % 
Yes 132 82.50 
No 28 17.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.27 Respondents' preferred Moringa market 

Table 4.27 shows respondents' distribution according to Moringa market. The results indicated 

that 36.90% of the respondents preferred to buy Moringa in a supermarket. Those who preferred 

to buy Moringa as a leafy vegetable in vendors or anywhere were 17.50%. This result is 

corroborated by Van Zyl (2011) who indicated that the majority of consumers preferred formal 

markets as the source of their food products. 

Table 4.27: Distribution ofrespondents' preferred moringa market 

Market to pay for Moringa as a leafy vegetable Freq % 
Farm gate 25 15.60 
Vendors 28 17.50 
Supermarket 59 36.90 

Pharmacy 19 11 .90 
Supermarket & pharmacy 1 0.63 
Interested in buying anywhere 28 17.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.28 Respondents' reasons for preferred Moringa vegetable market 

Table 4.28 shows the distribution of respondents according to reasons for preferred market. The 

results showed that 23.75% of the respondents indicated the reasons for preferred market as 

safety and the fact that products were genuine. Respondents indicated that they preferred a 

certain market because it was cheaper (17.5%). 
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Table 4.28 Reasons for preferred market 

Reasons Freq % 
Cheaper 28 17.5 
Safe and has been checked 38 23.75 
Told how Moringa is used and dosages 9 5.63 
Fresh 16 10.00 
I often buy there 21 13.13 
Many people have it 2 1.25 
Easy access to it 3 1.88 
Packaged 1 0.63 
Clean 6 3.75 
Always available 1 0.63 
Only saw it in farms 2 1.25 
Cheaper and fresh 4 2.50 
Cheaper and always available 1 0.63 
It is safe, checked and fresh 1 0.63 
Do not have reason 27 16.88 
Total 160 100 
Source: Field Survey, 2016 

4.2.29 Respondents ' preference of Moringa vegetable 

Table 4.29 shows the distribution of respondents according to preference of Moringa as a leafy 

vegetable. The results indicated that 3.13% of the respondents would not prefer Moringa as a 

leafy vegetable, but rather as a leafy vegetable (44.38%).Although they indicated that they would 

be willing to pay for the vegetable, if they had to choose between their favourite vegetable and 

Moringa, they would choose the one they had experience of. 

Table 4.29:Distribution of respondents' preference of moringa 

Preference of Moringa as a leafy vegetable Freq % 
Yes 71 44.38 
No 85 53.13 
Both vegetables 4 2.50 
Total 160 100 
Source: Field Survey, 2016 
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4.2.30 Respondents' reasons for preferring Moringa vegetable 

Table 4.30 shows the distribution of respondents according to reasons for preferring Moringa as 

a leafy vegetable. The results indicated that 49.38% of the respondents did not how Moringa or 

its taste. A percentage of 31.88of the respondents knew that it helped control many diseases. 

Table 4.30: Distribution of respondents' reasons for preferred market 

Reasons Freq % 
Helps control many diseases 51 31.88 

It tastes nice 5 3.13 
More information about it is needed 2 1.25 
If a medical doctor recommends it 3 1.88 
Do not know it & how it tastes 79 49.38 
Mix it with other vegetables 6 3.75 
Nutritious 2 1.25 
It's a medicine & a vegetable 8 5.00 
I do not like the taste 2 5.63 
Religion does not allow 1 0.63 
Helps control diseases & it taste nice 1 0.63 
Total 160 100 
Source: Field Survey, 2016 

4.2.31 Taste influence on respondents' buying decisions 

Table 4.31 shows the distribution of respondents according to how taste influences their buying 

decisions. Taste results indicated that 43.75% of the respondents considered taste very important 

in their buying decisions. About 20.63% did not know how taste influenced their buying 

decisions. Acquah and Petrolia (2014) support the finding by indicating that indeed taste 

wasconsidered at least important in consumer buying decisions. It is worth noting that organising 

a tasting experiment for people might encourage respondents to try Moringa vegetable out. 
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Table 4.31: Distribution of taste influence on respondents' buying decisions 

Taste influence on consumer buying decisions Freq % 
Unimportant 44 2.75 
Average important 13 8.13 
Very important 70 43.75 
Do not know 33 20.63 
Total 160 100 
Source: Field Survey, 2016 

4.2.32 Freshness influence on respondents' buying decisions 

Table 4.32 shows the distribution of respondents according to how freshness influences their 

buying decisions. The results indicated that 72.50% of the respondents indicated that freshness 

was very important in their buying decisions. Gumirakiza (2013) and Ellis et al. (2016) support 

this finding by indicating freshness as least important in WTP study. Respondents who indicated 

that they did not know how it influenced their buying decisions were 12.50%. It is worth noting 

that showing a fresh bunch of Moringa leafy vegetable might make people aware of it in that 

form. 

Table 4.32: Distribution of freshness influence on respondents' buying decisions 

Freshness influence on buyin2 decisions Freq % 
Unimportant 11 6.88 
Average important 13 8.13 
Very important 116 72.50 

Do not know 20 12.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.33 Price influence on respondents' buying decisions 

Table 4.33 shows the distribution of respondents according to price influence on their buying 

decisions. The results indicated that 53.13% of the respondents considered price as a very 

important factor in their buying decisions. Williams (2013), Wang and Huo (2016)and Acquah 

and Petrolia (2014) corroborate this finding by indicating in their studies that price has a 

negative relationship with demand for product. Those who considered price as an unimportant 

factor in their buying decisions were 21.25%. Since it was indicated that the majority of people 

would like to pay up to R30 for a 500g bunch of leafy vegetable Moringa, if the market sells it 
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above that price, respondents might be reluctant to pay. It is worth noting that, as another 

alternative, respondents should be sold the tree to plant it at their homes. 

Table 4.33: Distribution of price influence on respondents' buying decisions 

Price influence on buyin2 decision Freq % 
Unimportant 34 21.25 
Average important 17 10.63 
Very important 85 53.13 

Do not know 24 15.00 
Total 160 100 
Source: Field Survey, 2016 

4.2.34 Health benefits influence on respondents' buying decisions 

Table 4.34 shows the distribution of respondents according to health benefits influence on their 

buying decisions. The results indicated that81.25% considered health benefits as very important 

in their buying decisions. Williams (2013)reiterated the same sentiments through a WTP study 

that showed that health benefits were considered at least important by consumers. Respondents 

who indicated that they did not know how health benefits influenced their buying decisions were 

12.50%. Information about the health benefits from the plant is very scanty. Information should 

be made available to people and the best way is to have a conversation with them. 

Table 4.34: Distribution of health benefits influence on respondents' buying decisions 

Health benefits influence on buyin2 decision Freq % 
Unimportant 6 3.75 
Average important 4 2.50 
Very important 130 81.25 

Do not know 20 12.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.1.35 Size of bunch influence on respondents' buying decisions 

Table 4.35 shows the distribution of respondents according to size of bunch influence on their 

buying decisions. The results indicated that 46.25% of the respondents indicated that the size of 

the bunch was very important in their buying decisions. Acquah and Petrolia (2014), through 
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their studies, support this finding by showing that the size of the product is indeed important. 

Those who considered the size of the bunch unimportant in their buying decisions were 30.00%. 

The consumers were looking for the best products at an affordable price. 

Table 4.35:Distribution of size of bunch influence on respondents ' buying decisions 

Size of bunch on buyin2 decisions 
Unimportant 
Average important 
Very important 

Do not know 
Total 
Source: Field Survey, 2016 

4.2.36 Traceability influence on respondents' buying decisions 

Freq 
48 
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% 
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Table 4.36 shows the distribution of respondents according to traceability influence on their 

buying decisions. The results indicated that 45.63% of the respondents indicated that traceability 

was very important in their buying decisions. Gumirakiza (2013) and Van Zyl (2011)also 

reiterated this through their studies, namely that locally produced products were preferred. Those 

who indicated that traceability was unimportant in their buying decisions were 29.38%. 

Consumers were very sceptical about the plant as a leafy vegetable. They did not know how it 

looked in this form. This made them a bit paranoid about where it was being produced. 

Table 4.36: Distribution of traceability influence on respondents' buying decisions 

Traceability influence on buyin2 decisions Freq % 
Unimportant 47 29.38 
Average important 10 6.25 
Very important 73 45 .63 

Do not know 30 18.75 
Total 160 100 
Source: Field Survey, 2016 

4.2.37 Distance to Moringa market influence on respondents' buying decisions 

Table 4.37 shows the distribution of respondents according to distance of market on buying 

decisions. The results indicated that 34.38% of the respondents considered distance to the market 
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unimportant. Those who indicated that distance to market was very important to their buying 

decisions were 33.13%. Consumers did not want to travel long distances to get to the produce. 

Table 4.37: Distribution of distance to market influence on respondents' buying decisions 

Distance to market Freq % 
Unimportant 55 34.38 
Average important 24 15.00 
Very important 53 33.13 

Do not know 28 17.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.38Organically grown influence on respondents' buying decisions 

Table 4.38 shows the distribution of respondents according to organic influence on consumer 

buying decisions. The results indicated that 38.13% considered organically grown an 

unimportant factor in influencing their buying decisions. Those who indicated that organically 

grown was very important in their buying decisions were 36.88%. The result is in contrast with 

that of Williams (2013) and Acquah and Petrolia (2014) who indicated that the majority of 

consumers considered organic produces at least important. Market segregation, according to the 

production method, seemed to be important to them. Although it is important, consumers are not 

willing to pay more for it. This results in the non-feasibility of the market segregation. 

Table 4.38: Distribution organically grown influence on respondents' buying decisions 

Organic influence on buying decisions Freq % 
Unimportant 61 38.13 
Average important 18 11.25 
Very important 59 36.88 

Do not know 22 13.75 
Total 160 100 
Source: Field Survey, 2016 

4.2.39 Certification influence on respondents' buying decisions 

Table 4.39 shows the distribution of respondents according to certification influence on their 

buying decisions. The results indicated that 45.63% of the respondents considered certification as 

very important in their buying decisions. Respondents, who considered certification unimportant 
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in their buying decisions, were 31.25%. Certification cannot be feasible because consumers do 

not have the buying power. 

Table 4.39: Distribution of certification influence on respondents' buying decisions 

Certification influence on consumer buying decisions Freq % 
Unimportant 50 31.25 
Average important 9 5.63 
Very important 73 45.63 

Do not know 28 17.50 
Total 160 100 
Source: Field Survey, 2016 

4.2.40 Labelling influence on respondents' buying decisions 

Table 4.40 shows the distribution of respondents according to labelling influence on their buying 

decisions. The results showed that 41.25% of the respondents indicated that labelling was very 

important in their buying decisions. Respondents who indicated that labelling was unimportant 

in their buying decisions were 33.75%. Labelling would be costly and consumers could not 

afford it. 

Table 4.40: Distribution of labelling influence on respondents' buying decisions 

Socio-economic characteristic Freq % Mean 
Labelling influence on consumer buying decisions 
Unimportant 54 33.75 0.34 
Average important 18 11.25 0.23 
Very important 66 41.25 1.24 
Do not know 22 13.75 0.55 
Total 160 100 2.35 
Source: Field Survey, 2016 

4.2.41 Type of market influence on respondents' buying decisions 

Table 4.41 shows the distribution of respondents according to type of market influence on their 

buying decisions. The results indicated that 38.75% of the respondents considered type of market 

very important in their buying decisions. Respondents who considered type of market 

unimportant in their buying decisions were 29.38%. Although the majority of them indicated that 
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they would like to buy the vegetable in supermarkets, it would have to be sold without plastic 

packaging to minimise cost. 

Table 4.41: Distribitutionn of market selling monnga influence on respondents' buying 

decisions 

Type of market influence on buying decisions Freq % 
Unimportant 47 29.38 
Average important 14 8.75 
Very important 62 38.75 

Do not know 37 23.13 
Total 160 100 
Source: Field Survey, 2016 

4.3 Perceptions that rural households have about Moringaas a leafy vegetable 

4.3.1 Respondents' perceptions about Moringa 

Table 4.42 shows the distribution of respondents according to the perception they have about 

Moringa. Perception results indicated that about 61.25% of the respondents perceived Moringato 

control various diseases, while 33.13% of the respondents had no perception about the plant. 

Again, Moringa medicinal uses were a winner for respondents. Information of which diseases 

and how it helped with those diseases was scanty. 

Table 4.42: Distribution ofrespondents' perception about moringa 

Perception about Morinl(a Freq % 
Helps control many diseases 98 61.25 
Just a tree 2 1.25 
Energy source 4 2.50 
A medicine & vegetable 2 1.25 
It is taste nice 1 0.63 
No perception 53 33.13 
Total 160 100 
Source: Field Survey, 2016 
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4.4 Multivariate result of awareness and willingness to pay for Moringa as a leafy vegetable 

using the Bivariate Probit Regression Model 

Table 4.43 presents the results of awareness and willingness to pay for Moringa as a leafy 

vegetable in the Vhembe and Mopani Districts of the Limpopo Province in South Africa. 

Therefore, based on the Bivariate Probit Regression model's findings, two models were used to 

estimate awareness and WTP. 

Within the awareness model, the study found that district was the significant predictor which 

increased the awareness of Moringa as a leafy vegetable (p<0.01). Respondents from the 

Vhembe district had a higher likelihood of being aware of Moringa as a leafy vegetable. This 

implied that Moringa consumers in the Vhembe district were made more aware of the plant than 

in the Mopani district. These findings are corroborated by the Lehlo le Sechaba programme. 

Those who preferred Moringa as a leafy vegetable had a lower likelihood of being aware 

(p<0.10). Preference results indicated that it was less likely to influence awareness. Implying 

that, even though the majority of people would prefer Moringa as a leafy vegetable, awareness 

was not guaranteed. This is because they are only choosing the vegetable out of curiosity. 

Those who considered certification of products important had a lower likelihood of being aware 

(p<0. l 0). The result implies that market segmentation cannot guarantee awareness. 

Respondents who considered labelling as important had a moderate likelihood of being aware 

(p<0.05). The results imply that those who considered packaging of vegetables important would 

be more aware of the product if packaged and visibly labelled. 
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The model for WTP firstly showed that Government employees had a higher likelihood of WTP 

(p<0.01). The results indicated that a significant relationship existed between having an 

occupation and WTP. Implying that the majority of the people had a positive WTP of Moringa 

as a leafy vegetable based on curiosity. The result concurs that of Farinola et al. (2014), but 

contradicts that of Wang et al. (2016). 

Those who had an income had a higher likelihood of WTP for Moringa as a leafy vegetable 

(p<0.01). A unit increase in income will increase WTP for Moringa (p<0.01). Income was found 

to statistically influence WTP. The latter findings are supported by those of Demirtas et al. 

(2015) and Verbeke et al. (2012). The results imply that, when monthly income increases, WTP 

does not. The result is in this standing because people who have the tree in their yard give leaves 

for free. The finding is contradictory to that of Wang and Huo (2016). 

The parameter of gender was found to be statistically significant (p<0.10). Males had a lower 

likelihood ofWTP. The result is supported by Senyolo et al. (2014). 

Experience consuming Moringa variable was found to significantly influence WTP (p<0.01). It 

implies that a unit increase in years consuming Moringa increases WTP (p<0.01). The variable 

was found to statistically influence WTP. Accordingly, when experience with Moringa increased 

by a year, respondents WTP will also increase. The findings are supported by Chelang'a et al. 

(2013). 

District was again found to be a significant predictor which increased the WTP for Moringa as a 

leafy vegetable (p<0.05). Respondents who reside in the Vhembe district had a moderate 

likelihood of WTP for Moringa as a leafy vegetable. 

Preference variable was found to significantly influence WTP negatively (p<0.01). Respondents 

who had preference of Moringa as a leafy vegetable had a higher likelihood of WTP. 
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Perception was found to be a significant predictor which increased WTP (p<0.01 ). This meant 

that respondents who had a positive perception about the plant had a higher likelihood of WTP 

for it as a leafy vegetable. A unit increase in good perception about the vegetable was found 

highly likely to influence WTP. This implies that a unit increase in good perception about the 

plant the more respondents are WTP. These findings are corroborated by Animashaun et al. 

(2013). 

Freshness was found to significantly influence WTP negatively (p<0.01). Those who considered 

freshness important had a higher likelihood of WTP. The results indicated that respondents who 

considered freshness as an important factor in buying decision were less likely to influence WTP 

for Moringaas a leafy vegetable. This implies that the fresher the vegetable, the more likely the 

respondents will be WTP. This contradicts the findings by Boys et al. (2014). 

Health benefits variable was found to significantly influence WTP negatively (p<0.01). Those 

who considered health benefits important had a higher likelihood of WTP. It can be deduced 

from the results that health benefits were less likely to influence WTP for the vegetable. This 

implied that people who consider health benefits in the foods that they eat were not WTP. This 

state existed because the majority of them were not aware of its nutritional content. This finding 

contradicted that of Boys et al. (2014) and Obayelu et al. (2014). 

Lastly, bunch size variable was found to significantly influenced WTP positively (p<0.05). 

Those who considered bunch size important had a moderate likelihood of WTP. This implied 

that consumers were looking for a bunch that would satisfy their household's needs - the bigger 

the better. This finding is supported by that of Acquah and Petrolia (2014). The awareness was 

found to have certification as a significant variable. 
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Table 4.43 Bivariate Probit Regression Model Result 

Bivariate Probit Regression Model 

Variables Awareness Willingness to pay 

Beta 95% CI Coefficient 95% CI 

Household size 0.01 [-0.09-0.1 0] -0.01 [-0.12-0.09] 

Occupation 0.12 [-0.62-0.86] 2.38*** [1.02-3 .74] 

Income 0.00 [-0.00-0.00] 0.00*** [0.00-0.00] 

Gender 0.07 [-0.48-0.61] 0.60* [-0.10-1.30] 

Years consuming Moringa -0.05 [-0.19-0.09] 0.49*** [0.22-0. 76] 

District 0.99*** [0.52-1.45] 0.72** [0.05-1.38] 

Marital status 0.01 [-0.47-0.49] -0.16 [-1.86-0.49] 

Preference -0.51 * [-1.05-0.04] -1.17*** [-1.86- (-0.47)] 

Perception -1.52 [-2.27- -0.76] 2.00*** [0.91-3 .09] 

Market distance -0.00 [-0.00-0.01] -0.00 [-0.00-0.00] 

Freshness 0.44 [-0.33-1.21] -1.52*** [-2.31 - (-0.73)] 

Price 0.06 [-0.51-0.63] -0.44 [-1.50-0.61] 

Health benefits -0.26 [-1.30-0.78] -1.92*** [-3 .31 - (-0.53)] 

Bunch size -0.26 [-0.21-1.04] 1.02** [0 .16-1. 88] 

Organically produced -0.10 [-0.19-0.09] -0.57 [-1.46-(-0.330)] 

Certification -0.68* [-1.45-0.08] -1.73 [-3.49-0.03] 

Labelling 0.82** [0.12-1.52] 0.50 [-1 .05-2.05] 

Market type -0.22 [-0.80-0.36] -0.29 [-1.06-0.49] 

N=l60 

athrho I 0.66 I (0 .20-1.12) 
rho 0.58 (0.20-0.81) 

Wald test ofRho=0, chi2(1)=7.88629 Probability >chi2=0.0050 

Wald chi2(36)=151.67*** 

Log pseudo likelihood= -100.20579 

Notes * denotes statistical significance at the 0.10 level; ** denotes statistical significance at the 0.05 level. *** denotes 
statistical significance at the 0.01 level; CI means Confidence Interval. 

4.STobit Regression results on willingness to pay bids for Moringa as a leafy vegetable. 

The results in table 4.44 shows that the model produced a good fit for the data based on the 

Likelihood Ratio Chi Square parameter that is statistically significant (p<0.01). Four of the 

variables that were included in the model (household size, years consuming moringa, married 

and freshness of the product) were statistically significant (p<O. l 0). Household size was found to 

significantly influence bid. If household size increases by one member, the bid that households 
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were willing to pay will increase by Rl.32 (p<0.05).Alias et al. (2010) supported the findings 

however, the signs differ. 

Years consuming moringa was statistically significant at p<0.10. When a consumer of moringa 

products increases consumption by a year bid will increase by RI .95 for moringa as a leafy 

vegetable. 

When households that are headed by a married person increase by one then the bid that they are 

willing to pay was R9.53 (p<0.01). This finding was supported by Farinola et al. (2014). 

Respondents who consider freshness very or average important increases by one, it will result in 

an increase in the bid they are willing to pay by R13.93 (p<0.05). the results were supported by 

Vidogbena et al. (2015). 

The mean willingness to pay bid was R34.37 for a 500g bunch of moringa leafy vegetable. 

The following table represents the results of Tobit Regression Model and mean willingness to 

pay. 
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Table 4.44 Tobit Regression Model Result 

bid Coef. Std. t stat 
Average Mean*Coefficient 

age -0.022 0.090 -0.24 45 .756 -0.997 
Household size 1.317** 0.595 2.21 5.431 7.154 
unemployed 4.402 3.513 1.25 0.325 1.431 
Public servant -8.831 7.551 -1.17 0.063 -0.552 
Monthly income 0.000 0.000 0.37 361.8.200 0.363 
Gender 1.992 3.811 0.52 0.263 0.523 
Years consuming moringa 1.951 ** 0.920 2.12 1.017 1.984 
District -3 .855 3.146 -1 .23 0.500 -1.927 
Married 9.532*** 3.268 2.92 0.388 3.694 
Preference of moringa 9.307 2.752 3.38 0.519 4.828 
Medicinal perception -1.690 4.221 -0.4 0.669 -1.130 
Market distance 0.018 0.016 1.08 22.109 0.390 
Freshness 13.926** 5.411 2.57 0.800 11.141 
Health benefits -0.670 5.887 -0.11 0.838 -0.561 
Bunch size 3.060 3.866 0.79 0.563 1.721 
Organically produced -3.292 3.940 -0.84 0.481 -1.584 
Certification 6.671 4.390 1.52 0.513 3.419 
Labeling 3.588 4.686 0.77 0.525 1.883 
Market type 0.701 3.566 0.2 0.475 0.333 
Constant 2.261 7.917 0.29 2.261 
Sigma 18.193 1.052 
No of observations 160 
LR Chi Square (19) 78.88*** 
Log likelihood -664.1686 
Mean WTP BIDS 34.374 
Number of obs = 160 

Prob> chi2 = 0.0000 

Pseudo R2 = 0.0561 

Notes* denotes statistical significance at 0.10 level; **denotes statistical significance at the 0.05 

level. ***denote statistical significance at the 0.01 level; CI mean confidence interval. 

4.6 Chapter Summary I NWU· I 
LIBRARY_ 

This chapter presented results of willingness to pay and awareness of the Moringa as a leafy 

vegetable in Limpopo. The present study found that the majority of the respondents were not 

aware of Moringa as a significant leafy vegetable towards their nutritive part on their well-being 

in the province. It has been observed that people who are aware of Moringa do know the 

vegetable in other forms such as tea, among others, and these results in most of the people in the 
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study area not using it as a leafy nutritive vegetable. Therefore, Chapter five provides a more 

detailed conclusion and recommendation needed with regard to Moringa as a leafy vegetable in 

the country and beyond. 
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5.1 Introduction 

CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

The main objectives of the study were to assess the awareness and WTP for Moringa as a leafy 

vegetable. The previous chapter dealt with the main objectives, as mentioned above. This chapter 

provides a summary of the previous chapter, a conclusion as well as recommendations in line 

with previous findings. 

5.2 Summary 

The study found that, in the Limpopo Province, the majority of respondents were aware of 

Moringa in general but not of it as a leafy vegetable. 

The Bivariate ProbitRegression model results indicated that in the awareness model, four 

variables were significant, viz. district (with a positive sign), preference (with a negative sign), 

certification (with a negative sign) and labelling (with a positive sign) at p<0.01 , p<0.10, p<0.10 

and p<0.05 respectively. Willingness to pay model results indicated that ten variables were 

significant, viz . occupation (with a positive sign), income (with a positive sign), gender (with a 

positive sign), years consuming Moringa (with a positive sign), district (with a positive sign), 

preference (with a negative sign), perception (with a positive sign), freshness (with a negative 

sign), health benefits (with a negative sign) and bunch size (with a positive sign). The majority of 

variables were found statistically significant at p<0.01 and these were occupation, income, years 

consuming Moringa, district, preference and perception. Variables that were significant at 

p<0.05 were gender and bunch size. 

The Tobit Regression model results indicated that four variables were significant and had 

positive signs,viz. Household size, years consummg moringa, married and freshness. The 
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household size, years consuming moringa and freshness were significant at p<0.05. Married was 

significant at p<0.05. The mean WTP bid of consumers was R34.37. 

5.3 Conclusion 

Given the afore-mentioned facts , it can be deduced from this study that the previously mentioned 

hypotheses were rejected and hence socio-economic characteristics do significantly influence 

both awareness and WTP. Having a positive perception about the plant does significantly 

influence WTP. Lastly, preference of Moringa as a leafy vegetable on consumption over other 

vegetables does significantly influence awareness and WTP. 

5.4 Recommendations 

5.4.1 Recommendations to Government and private sector 

The public and private sector, together with various stakeholders, should intensively promote 

Moringa in all the districts. The promotion of Moringa should detail the potential uses of the 

plant and be divided into different categories fitting a particular targeted group. The promotion 

should also be done in a language that a particular group understands. Lastly, the promotion 

should be spear-headed by someone from that particular area who has been consuming the plant. 

Cooked Moringa vegetables should be displayed for tasting by consumers and the recipes should 

be made available. 

5.4.2 Recommendations to farmers 

The farmers should popularise the planting of Moringa in their areas. Accordingly, the higher 

price will be market driven. Farmers should group themselves into regional Moringa associations 

so that they are able to share their experiences and support with other farmers. The commercial 

production of Moringa in the Republic of South Africa is still in an infancy stage.Consumers 
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who considered certification of organically produced Moringa to be important are not aware of 

Moringa as a leafy vegetable.Price discrimination according to planting methods will not 

improve awareness and WTP. Well-known Moringa products are sold packaged and people 

consider labelling important as well as service producers should sell it packaged and labelled to 

improve awareness. 

The majority of consumers indicated that they would like to buy the product from supermarkets 

or reputable pharmacies. Some people thought they had heard of Moringa but had not seen how 

fresh leaves look like. The reason behind the choice of these sophisticated markets is that they 

trust them to sell genuine products. Therefore, Moringa as a leafy vegetable should be sold in 

supermarkets and the price should not exceed R34.37. 

5.4.3 Recommendations to researchers 

It is imperative for more research to be conducted on this type of vegetable concerrnng 

awareness and willingness to pay across the entire country and more importantly in areas where 

the favourable cultivation environment is available. This will assist in understanding the 

competitive edge to new farmers to grow the crop and enhance their socio-economic and 

nutritional well-being. 
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Appendix 

Test for Multicollinearity results. 

Variable VIF lNIF 
Labelling 2.38 0.42 
Certification 2.28 0.44 
Health benefits 2.27 0.44 
Freshness 1.99 0.50 
Size of bunch 1.79 0.55 
Income 1.73 0.58 
Organic 1.70 0.59 
Perception 1.69 0.59 
Price 1.63 0.61 
Occupation 1.53 0.65 
Preference 1.49 0.67 
Gender 1.32 0.76 
Years of consuming Moringa 1.21 0.82 
District 1.21 0.83 
Marital status 1.17 0.85 
Market distance 1.13 0.89 
Household size 1.10 0.91 
Mean VIF 1.62 
Source: Field survey, 2016 
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