
 

 

 

 

 

 

A bitter pill to swallow: 

 

 

A case study of the trade & harvest of Aloe ferox  in the Eastern 

Cape, South Africa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Annalie Melin 

 

“A thesis submitted in partial fulfillment of the requirements for the degree of 

Master of Science and the Diploma of Imperial College” 



2 
 

 

Contents List 

Contents List 2 

List of figures 4 

List of tables 4 

List of acronyms 5 

Abstract 6 

Acknowledgements 7 

1. Introduction 8 

1.1. Problem statement 9 

1.2. Aims and objectives 11 

1.3. Overview of thesis structure 12 

2. Background 13 

2.1. Sustainable use 13 

2.2. Sustainable use in a CITES context 14 
2.2.1. CITES 14 
2.2.2. Article IV –Regulation of listed species under Appendix II 14 

2.3. International trade in Aloes 16 

2.4. Aloe ferox 17 
2.4.1. Species characteristics 17 
2.4.2. Distribution 18 
2.4.3. Commercial use 18 
2.4.4. Traditional use 20 
2.4.5. Harvesting 20 
2.4.6. Regulation 23 
2.4.7. Trade 24 
2.4.8. Sustainability of the Aloe ferox 26 

2.5. Study site 27 

2.5.1. Establishment of aloe tapping in the area 28 

3. Methods 30 

3.1. Overview of Methods 30 



3 
 

3.2. Harvesting and trade socioeconomic data collection 30 

3.3. A snapshot of the bitters sap commodity chain 31 

3.4. Trade, volume and yield of Aloe ferox 32 
3.4.1. International Trade 32 
3.4.2. Regional volumes 33 
3.4.3. Yield 33 

3.5. Biological impacts of harvesting Aloe ferox 33 
3.5.1. Modelling of biological data 34 
3.5.1.1. Probability of harvesting Aloe ferox 35 

3.5.1.2. Intensity of harvesting Aloe ferox 36 
3.5.1.3. Impact harvesting has on the probability of flowering 36 

4. Results 38 

4.1. Trade and harvest socioeconomic data analysis 38 
4.1.1. Institutional structures 38 
4.1.3. Livelihood dependence 39 
4.1.4. Collection practices and techniques 40 
4.1.5. Incentives of aloe tappers 43 

4.2. A snapshot of the bitter sap commodity chain 44 

4.3. Trade, volume and yield 46 

4.4. Biological impacts of harvesting Aloe ferox 48 
4.4.1. Probability of harvesting Aloe ferox 49 
4.4.2. Intensity of harvesting Aloe ferox 50 
4.4.3. Impact harvesting has on the probability of flowering 52 

5. Discussion 54 

5.1. Control and management of a common property resource 54 

5.2. Designing sustainable management practices 55 

5.3. The CBD effect 57 

5.4. The role A.ferox plays in the livelihood of the poor 58 

5.5. Monitoring trade as a measure of sustainability 59 

5.6. Recommendations for future work 60 

6. References 61 

7. Appendices 68 

Appendix 1 68 

Appendix II 71 
 



4 
 

List of figures 

Figure 2-1 Single-stemmed succulent Aloe ferox(A. Melin) ................................ 18 
Figure 2-2 Cross section of the leaf showing the yellowish bitter sap seeping out 
(A.Melin) ............................................................................................................. 19 
Figure 2-3 Aloe bitters - crystalline form (A.Melin) .............................................. 20 
Figure 2-4 Harvesting regimes in South Africa (Steve Bachman, 2009) ............. 22 
Figure 2-5 An example how the leaves are stacked to collect the bitter sap 
(A.Melin) ............................................................................................................. 23 
Figure 4-1 Timeline of events.............................................................................. 38 
Figure 4-2 Seasonal collection of Aloe ferox according to respondents (n=22) .. 40 
Figure 4-3 Commodity chain illustrating the main stakeholders and the channels 
through which aloe bitter moves (dotted lines represents closed channel) ......... 45 
Figure 4-4 Total trade volume of A.ferox exported from South Africa in 1997-
2007, including only the 'extract' form, based on CITES trade data (UNEP-
WCMC, 2009) ..................................................................................................... 47 
Figure 4-5 Probability of harvest in relation to distance and plant height ............ 50 
Figure 4-6 Intensity of harvest............................................................................. 51 
Figure 4-7 Probability of flowering is reduced with intensive harvesting ............. 53 
 

List of tables 

Table 2-1 Community profiles ............................................................................. 28 
Table 4-2 Summary of average of 4 transects (± st dev) within each plot ........... 48 
Table 4-3 Model coefficients for the probability of harvest .................................. 49 
Table 4-4 Model coefficient for the intensity of harvest ....................................... 51 
Table 4-5 Model coefficients for the probability of flowering model ..................... 52 
 

 

 

 

 



5 
 

List of acronyms 

 

CBD:   Convention on Biological Diversity 

SANBI:  South African National Biodiversity Institute 

CITES:  The Convention in International Trade in Endangered Species of 

Flora and Fauna 

IUCN: International Union for Conservation of Nature 

NEMBA: National Environmental Management Biodiversity Act 

DEAT:  Department of Environmental Affairs and Tourism 

ECDC: Eastern Cape Development Corporation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

Abstract  

 

South Africa is the largest producer of wild-harvested Aloe ferox for aloe bitters. 

Aloe ferox is a medicinal plant with laxative properties used in medicinal and 

cosmetic products. It is endemic to South Africa and Lesotho and is widely 

distributed from the Western Cape through Lesotho and into Kwazulu Natal. The 

harvested plants parts are the succulent leaves valued for the bitter sap 

contained within the leaves. 

 

Although the species has a wide distribution harvesting and processing has been 

historically concentrated in the Western Cape. The seemingly economic 

profitability offered by harvesting A.ferox has spurred interest in government and 

development agencies. This has led to the introduction and establishment of aloe 

tapping industry to the Amatole region in the Eastern Cape. Concerns were 

raised about the sustainability of harvesting A.ferox in this area.  

 

To determine the sustainability of the Aloe ferox trade and harvest in this area 

socio-economic, biological and economic impacts harvesting were researched. 

The species receives patchy protection under provincial legislation. Aloe ferox is 

protected under CITES and is listed on Appendix II and therefore requires export 

permits. 

 

Harvesting takes place almost entirely on communal lands in the Eastern Cape. 

Harvesters are predominantly isiXhosa speaking middle aged women with few 

other livelihood options. The raw bitter sap is sold to buyers, via middlemen who, 

supply the international trade. Levels of international trade have been shown to 

have increased over time. The impact and intensity of overexploitation of A.ferox 

has been observed local community level. 
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1. Introduction 

The sustainability of the harvest of plants threatened by large scale exploitation 

for trade is not easily determined. Sustainable harvest is challenged by many 

factors from both social and biological perspectives (Ghimire et al, 2005). In 

order to achieve sustainable use; ecological, social and economic factors need to 

be identified however, it is not these factors alone but their interaction with one 

another that determines sustainability (Ghimire et al, 2005, Hutton and Leader-

Williams, 2003). 

 

Research pertaining to sustainable harvest levels is largely lacking (Ghimire et al, 

2005). Despite this, a considerable number of commercial products across the 

world originating from wild sources are harvested for commercial purposes with 

insufficient knowledge of sustainable harvest levels (Shackleton and Gambiza, 

2007).  

 

The effects of harvesting depend on the plant part that is harvested (Ticktin, 

2004). Furthermore, the impact harvesting has is dependent on several biological 

characteristics such as life form, regeneration potential, dispersal efficiency and 

habitat (Rosser and Harrop, 2007). It is these biological traits that determine the 

plants sensitivity to harvesting (Ticktin, 2004).  

 

The impact harvesting has on plant populations isn’t confined to understanding 

the plants ecology but must be considered in the context of how it is used locally. 

This highlights the need to collect local level information such as incentives, 

collection practices, access and management of the resource in question 

(Shackleton et al, 2009). 
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1.1. Problem statement 

Trade of Aloe ferox in South Africa started as early as the 1700’s for the 

extraction and supply of aloe bitters for the export market (Newton and Vaughan, 

1996). Since its inception harvesting of A.ferox has increased significantly as a 

result of the export markets opening in Europe and North America in the early 

1980’s (Oldfield, 1993). Although widely distributed in South Africa, harvesting of 

A.ferox for bitters has been largely concentrated in the Eastern and Western 

Cape. A recent surge in harvesting activity has arisen from Eastern Cape as a 

result of a development initiative aimed at sustainable job creation in rural areas. 

Concern over the sustainability of the harvest was raised by the Eastern Cape 

Department of Environmental and Affairs, Economics and Tourism (J. Piennaar, 

pers. comm.). Despite the species commercial importance little is known about 

the species’ distribution, growth rates or sustainable harvest levels (Shackleton 

and Gambiza, 2007). Furthermore, aloe tapping in the Eastern Cape occurs 

predominantly on communal lands (Newton and Vaughan, 1996). Thus the 

situation is further exacerbated by the fact that communities in the area have few 

other livelihood options and therefore are dependent on natural resource use 

(Shackleton et al, 2009). 

 

Aloe ferox receives patchy protection under provincial legislation. However, the 

species is protected under the Convention on International Trade in Endangered 

Species of Wild Fauna and Flora (CITES) and is listed on Appendix II. In 2005 

A.ferox was selected by the CITES Plants Committee for a review of significant 

trade (Anon, 2006). In response South Africa stated that the A.ferox is widely 

distributed and therefore not threatened despite its unknown population size 

(Anon, 2006). The process used to determine if trade in Appendix II species is 

based on sustainable harvest is known as the “non-detriment finding” (Rosser 

and Haywood, 2002). No studies have been conducted to establish the non-

detriment status of A.ferox (Anon, 2006).  
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Although A.ferox is not considered a threatened species, some concern has 

been expressed about the effects the removal of leaves for harvesting of bitters 

has on the wild plant populations (Oldfield, 1993). Removal of leaves from the 

plant, which doesn’t result in death, is considered detrimental only if the 

population is subject to unregulated harvest whereby the scale and impact of 

harvested has not been quantified (Rosser and Harrop, 2007). In a recent study 

of A.ferox growth rates by Shackleton and Gambiza (2007), it was suggest that 

harvesting of small, pre-productive individuals and individuals taller than 2.5 

should be discouraged, as plants reach sexual maturity at 0.5 meters 

(Shackleton and Gambiza, 2007). Greengrass (2004) investigated the impact 

harvesting of A.ferox has on reproductive traits concluding that removal of leaves 

results in a decrease in reproductive potential of plants and subsequent results in 

a reduction in recruits. 

 

South Africa is currently the largest exporter of wild-harvested aloe bitters. The 

estimated value of the export market of Aloe ferox was valued at approximately 

$1.2 million in 1996 however given that the industry has grown it now estimated 

to be worth closer to region of $2million (Dickson, 2008, Shackleton and 

Gambiza, 2007). The seminal work by Newton and Vaughan (1996) investigated 

the annual exports (based on South African CITES annual reports) to determine 

the volumes of A.ferox entering the international market. Using Newton and 

Vaughan’s (1996) findings as a baseline Knapp (2006) concluded that export of 

A.ferox over the last twenty years have increased. The A.ferox market is 

characterized by fluctuations and such findings become apparent through long 

term monitoring. 

 

Processing of the raw bitter sap has several stages. Initial processing is a heat 

reduction process to produce crystalline bitters or mechanically ground to 

produce powdered bitters. Secondary and tertiary processing is a value adding 

process whereby pharmaceuticals, botanics (including cosmetics) or beverages 

are produced. This can occur either within South Africa or in its export destination 
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The Aloe tapping industry is considered a good economic opportunity which has 

prompted interest from both government and development agencies seeking 

potential local level enterprise development for poverty alleviation in rural areas 

(Shackleton and Gambiza, 2007). Under current harvesting levels to supply 

international trade, with growth in the industry, it is important to elicit socio-

economic information about this natural resource in order to contribute to the 

assessment of its sustainability. In addition, with reports of an increase in 

harvesting activity in the Eastern Cape, the scale and impact of harvesting under 

the current management regime needs to be quantified. 

 

1.2. Aims and objectives 

 

This study aims to elicit information that contributes to the understanding of the 

harvest and trade of Aloe ferox in the Eastern Cape, South Africa.  These aims 

will be achieved through the following objectives: 

·  To obtain socio-economic information from Izinyoka and Cathcartvale 

communities in the Eastern Cape, pertaining to harvest and trade of Aloe 

ferox , such as livelihood dependence, collection practices & techniques, 

access to the resource and incentives of aloe tapping 

·  To investigate the commodity chain through which aloe bitters reach both 

the national and international market 

·  Estimate the amount of Aloe ferox currently being harvested and traded.  

·  Quantify the biological impact of harvesting on local plant populations at a 

local community level 

I. Determine if there is a harvest gradient from areas closest to the 

factory, towards more distant areas. 

II. Over the same gradient determine which size class of plant are 

most vulnerable to harvest and at what intensity 

III. Determine if harvesting has an impact on the likelihood of flowering 
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1.3. Overview of thesis structure 

 

To place this case study in its conservation context and to understand the 

implications of resource use for trade and assessing its sustainability a brief 

summary of the CITES listed species characteristics and cause for conservation 

concern was provided in Section 2.  

Section 3 addresses the field methods and rationale of both biological and social 

data collection and statistical procedures employed.  

Section 4 presents an overview of the socio-economic characteristics trade and 

harvest in the study area, of international trade and the impacts harvest at the 

local community level.  

Section 5 concludes with a discussion of trends observed in the results situated 

in the context of previous research. 
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2. Background 

2.1. Sustainable use 

The complexity of defining the concept ‘sustainable use’ has resulted in 

ambiguity of the definition (Hutton and Leader-Williams, 2003) and contributed to 

its misinterpretation (CBD, 2006). Furthermore difficulties in defining the concept 

has implications in the implementation of sustainable management (CBD, 2006) 

In order to operationalise the concept of sustainable use the Secretariat of CBD 

produced Addis Ababa Principles and Guidelines for the Sustainable Use of 

Biodiversity (CBD, 2004).  

 

The concept of sustainable use can be described as involving biological, social 

and financial aspects (Hutton and Leader-Williams, 2003). Hutton and Leader-

Williams (2003) provides an accurate synopsis of each of these aspects as the 

need to manage the resource to achieve biological diversity, the pursuit of 

livelihood strategies and the possibility that use will provide incentives to 

conserve biodiversity. However it is not these aspects alone but their interaction 

with one another that determines sustainability (Ghimire et al, 2005). 

 

The Convention of Biodiversity provides a broadly accepted definition of 

sustainable use: ‘the use of components of biological diversity in a way and at a 

rate that does not lead to the long-term decline of biological diversity, thereby 

maintaining its potential to meet the needs and aspirations of present and future 

generations (CBD, 1993)’. Evaluating and interpreting the dynamics of wild 

populations in the context of natural resource use and defining solutions which 

neither compromise conservation nor rural livelihoods is challenging (Hall and 

Bawa, 1993). There are many caveats in determining sustainability for a 

particular resource use as the future cannot reliably be calculated (Rosser and 

Harrop, 2007).Therefore any sustainability assessment should define the 

temporal and spatial scales on which it is based and put in place measures to 
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adapt to any unforeseen changes that may occur (Milner-Gulland and Rowcliffe, 

2007). 

 

2.2. Sustainable use in a CITES context 

2.2.1. CITES 

The Convention on International Trade in Endangered Species of Wild Fauna 

and Flora (CITES) relies on a classic regulatory approach, is species-specific 

and focuses on monitoring international trade in wild fauna and flora (CBD, 

2004). The primary role of CITES is to ensure that no species of wild fauna and 

flora becomes or continues to be subject to unsustainable exploitation because 

of international trade (Dickson, 2005). The convention is therefore considered to 

be conservationist in perspective (Rosser and Haywood, 2002). 

 

The level of protection against overexploitation afforded to each species is 

dependant under which Appendices it is listed (Dickson, 2008). Species that are 

most endangered are listed under Appendix I under which all commercial trade is 

prohibited. Whereas species listed under Appendix II that are not currently 

threatened with extinction but may become so unless trade is closely regulated 

and controlled through the use of a permitting system. Permits are granted on the 

basis that trade will not be detrimental to the survival of the species in the wild 

(Article IV). Species listed under Appendix III are included at the request of the 

Party that already controls trade in the species but require cooperation from other 

countries (CITES, 1973). 

2.2.2. Article IV –Regulation of listed species und er Appendix II 

Sustainable use has not been explicitly been included in the principles of the 

Convention (Rosser and Harrop, 2007). However, implementation of Article IV of 

the Convention requires amongst other things that exporting countries restrict 

trade in Appendix II species to levels that are not detrimental either to species 

survival or to their role within ecosystems in which they occur (Rosser and 
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Haywood, 2002). Hutton and Dickson (2000) argue that although the convention 

makes reference to an ecosystem approach ‘the role of species within their 

ecosystems’ it does not make provisions for it. Furthermore socio-economic 

factors do not appear to be of primary concern (Hutton and Dickson, 2000).  

 

The process used to determine if trade in Appendix II species is based on 

sustainable harvest is known as the “non-detriment finding” (Rosser and 

Haywood, 2002). Despite this formal requirement of making a non-determent 

finding (ndf) many species continue to be traded in the absence of information 

about the impact of such exploitation on the wild populations. This is often due to 

the lack of programmes monitoring both the level of harvest and the status of wild 

populations of the species exploited for trade. 

 

The concept of using resources in a biologically sustainable way to provide 

incentives to conserve biodiversity may seem relatively simple and intuitive 

however in reality it is difficult to operationalise. Through the collaboration of 

IUCN and TRAFFIC, guidelines were produced to aid Scientific Authorities in 

making non-detriment findings for Appendix II species (Rosser and Harrop, 

2007). It has been recommended that findings are based on a scientific review of 

information on population status, distribution, population trend, harvest and trade 

reporting (Rosser and Harrop, 2007) However, CITES guidance on the making of 

non-detriment findings is limited and largely focuses on the biological aspects 

(Rosser and Harrop, 2007). Despite this there is an overwhelming lack of 

scientific investigations of biological data to determine sustainable harvest levels 

of natural resources (Shackleton and Gambiza, 2007).  

 

What is alarmingly scarce is guidance on obtaining and including socio-economic 

data into the sustainability assessments. This remains the case following the 

inclusion of the Principles and Guideline of Adidas Ababa for the Sustainable 

Use of Biodiversity in the text of the CITES treaty (Anon, 2004). In part this is a 

result of CITES failing to consider the sustainable development issues 
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surrounding trade in CITES listed species. A study on wildlife and poverty, 

commissioned by the UK Department for International Development (DFID), 

makes the general point that international trade is one of the significant ways in 

which the poor can gain an income from wildlife (DFID, 2002). Furthermore, the 

range states of many CITES listed species are developing countries and 

enforcement of CITES could result in considerable costs. It is often the rural poor 

in developing countries who are most reliant on these species and whose 

livelihoods could be jeopardised by overuse (Oldfield, 2005). Dickson (2008) 

highlighted that there is empirical evidence to suggest that the number of the 

global poor engaged in trading CITES listed species are significantly small and 

therefore not an important factor in sustaining the livelihoods of a large number of 

the poor. Roe et al (2002) recognised that species covered by CITES in relation 

to sustainable development aren’t, with some exceptions, common, abundant or 

highly used relative to many other wild species of commercial worth. This said 

the general lack of information regarding the livelihood benefits of harvest for 

export of wild species limits the inclusion of social sustainability in sustainability 

assessments (Roe et al, 2002). When and if socio-economic information is 

available, CITES should have measures for assessing such information in a way 

that allows it to be included in the decision making process (Roe et al, 2002). 

 

2.3. International trade in Aloes 
 
The genus Aloe are succulent plants and are a member of the Aloeaceae family 

comprised of around 500 species which mainly occur in southern and east Africa, 

Arabia and Madagascar(Oldfield, 1993). Aloes are characterized by succulent 

leaves, sometimes with spiny toothed edges, arranged in a rosette and with size 

ranging from miniature to tall tree-like shrubs (Oldfield, 1993, McGough et al, 

2004). For decades Aloes have been valued for their medicinal qualities. 

Compounds found in the juices contained within the leaves have been used 

medicinally and in the production of cosmetics (Oldfield, 1993). Furthermore, 

Aloes are prized as popular ornamental plants (McGough et al, 2004). Aloes are 

commercially traded in their living state or in the form of extracts (Oldfield, 1993). 
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Due to significant concern about the over-exploitation of the wild plants the entire 

genus of Aloe was included in Appendix II of CITES in 1973 with the exception of 

5 species endemic to South Africa which were list in Appendix I (Oldfield, 2003).  

Furthermore A.vera is exempt from CITES controls (Oldfield, 2003). Following 

the analysis of Aloes in international trade Oldfield (2003) concluded that out of 

the wide range of aloes species only a small number are economically important.  

A significant international trade in A.vera and A.ferox currently exists. As a 

consequence exports of A. ferox are the only large scale trade in Aloe spp that 

are reported to the CITES Secretariat by South Africa (Oldfield, 1993). 

 

2.4. Aloe ferox 

An example of where trade in a CITES listed species plays a significant part in 

the local livelihoods of thousands of poor people is Aloe ferox, an Appendix II 

listed species. The species is used to produce bitters which had an estimated 

export value of approximately $1.2 million in 1996 (Dickson, 2008).  

2.4.1. Species characteristics 

Aloe ferox is an arborescent, single stemmed, perennial shrub that reaches a 

height of 2-3 metres (Knapp, 2006, van Wyk and Smith, 1996). At the apex of the 

main stem is a rosette of succulent leaves and the stems are characteristically 

clothed in a skirt of dry leaves(van Wyk and Smith, 1996)  The leaves are 

characterised by their boat-like shape which curves upwards and bordered by 

sharp reddish spines hence the name ‘ferox ‘meaning ‘fierce’ (Palgrave, 1983, 

Sachedina and Bodeker, 1999). During winter (May-October) a plant produces a 

single candelabrum-like inflorescence with dense erect racemes ranging in 

colour from scarlet through to orange (van Wyk and Smith, 1996, Newton and 

Vaughan, 1996). 
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Figure 2-1 Single-stemmed succulent Aloe ferox(A. Melin)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.2. Distribution 

Aloe ferox is endemic to South Africa and Lesotho (Knapp, 2006).  It has a wide 

distribution extending from the Western Cape Province (Swellendam district), 

through the Eastern Cape Province (including the former ‘homelands’ Transkei 

and Ciskei), southern Lesotho into KwaZulu Natal (Vaughan & Newton, 1996). 

Donaldson (1989) estimates that the wild population of A.ferox is distributed over 

an area of 10 000km2. Oldfield (2003) suggests that A. ferox is widespread 

throughout its distribution and the most common aloe species in South Africa.  

2.4.3. Commercial use 

One of the main derivatives of Aloe ferox is ‘bitter aloe’ (otherwise known as 

‘aleweesap’ or ‘Cape aloes’). This is the pale yellow sap which exudes from 

between the outer (darker) chlorenchyma and lighter, thicker parenchyma of the 

leaf (Figure 2-2; Hodge, 1953). A. ferox is a medicinal plant which is frequently 
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used as laxative and is therefore valued in the pharmaceuticals and natural 

health and skin care products industries (Newton and Vaughan, 1996).  

 

The ‘bitters’ are traded in two forms: concentration of the raw aloe sap to produce 

dark-brown crystalline bitters (Figure 2-3) or mechanically ground to produce 

yellowish-brown powdered bitters. Both products are valued for their aloin 

content (Newton and Vaughan, 1996) 

 

Figure 2-2 Cross section of the leaf showing the ye llowish bitter sap 

seeping out (A.Melin) 

 

 

 

 

 

 

 

 

 

 

 

 

A recent entry into the industry is ‘aloe gel’ derived from the white spongy 

mesophyll layer of the leaf (Grace et al, 2008). The production process requires 

advanced extraction technology in order to coagulate the pulped leaf into a gel 

and remove the bitters (Newton and Vaughan, 1996).  
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Figure 2-3 Aloe bitters - crystalline form (A.Melin ) 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.4. Traditional use 

The majority of the aloe tapping supplies the export market, but traditional use of 

the plant still exists (Sachedina and Bodeker, 1999). Rock paintings by the San 

people suggest the use of Aloe prior to the presence of the Europeans (Hodge, 

1953). In African traditional medicine the bitter sap of A. ferox is primarily used as 

a potent laxative (Sachedina and Bodeker, 1999), wound dressing (Grierson and 

Afolayan, 1999), eye drops to treat conjunctivitis and other eye aliments (Grace 

et al, 2008), and for veterinary applications (Dold and Cocks, 2001). The 

mucilaginous gel is used in skin preparations and cosmetics (Sachedina and 

Bodeker, 1999). 

2.4.5. Harvesting 

Although Aloe ferox is widespread throughout South Africa, harvesting (called 

aloe tapping) is largely concentrated in the Eastern and Western Cape of South 

Africa (Figure 2-4; Shackleton and Gambiza, 2007). The ‘bitters’ from these 2 

areas are distinguished by their aloin content. The bitters sourced from the 

Western Cape, otherwise known as Mossel bay aloe, is characterised by its high 
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aloin content (18-26%) and supplies the pharmaceutical and natural products 

industries (K. Dodd, pers comm). Whereas the Eastern Cape aloe, called PE 

aloe, is characterised by its low aloin content (10-18%) (G. Shoenbie, 

pers.comm) and used in the drinks and natural products industries (K. Dodd, 

pers. comm.).  

 

The harvest regime in the Eastern and Western Cape significantly differ, in terms 

of access the former is derived from communal lands and the latter from 

managed (private land) wild populations. Furthermore the rotation between 

harvested plants in Western Cape harvesting is based on a 15-18 months cycle, 

harvesting 15-20 leaves, whereas such a management system is not in place in 

the Eastern Cape (K. Dodd, pers comm).
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Figure 2-4 Harvesting regimes in South Africa (Stev e Bachman, 2009) 
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The 250- year old traditional method of aloe tapping has changed little over time. 

A shallow basin is created in the ground, close to plants to be harvested, and 

lined with a waterproof liner. Once the leaves have been cut they are stacked 

around the basin, in a shape of an inverted cone with the cut ends facing in. The 

pile is left to drain for a few hours allowing all the bitters to seep out (Newton and 

Vaughan, 1996). 

 

Figure 2-5 An example how the leaves are stacked to  collect the bitter sap 

(A.Melin) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.4.6. Regulation 

Aloe ferox has been listed on Appendix II of CITES (the Convention on 

International Trade in Endangered Species of Wild Fauna and Flora) since 1975. 

Trade in A.ferox must therefore be conducted in accordance with the 

requirements of the CITES Convention. International trade needs to be 
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accompanied by valid CITES export permits and should be reported by both 

importing and exporting Parties in their annual reports (Anon, 1998). 

 

The control of A.ferox harvesting within each province varies according to the 

Provincial Ordinances (Anon, 2006a). The Eastern Cape Province, under the 

Eastern Cape Nature Conservation Ordinance, does not classify Aloe ferox as 

protected (Anon, 2006a).   

 

At a national level South Africa’s regulation of the trade in natural resources falls 

under the National Environment Management: Biodiversity Act No.10 (NEMBA) 

which came into force in 2004(NEMBA, 2004). It includes the full enactment of 

CITES requirements into South African law. All CITES listed plants, including 

Aloe ferox, are classified as protected (Anon, 2006a). Permits for harvesting Aloe 

ferox were submitted by the buyer and issued at the regional level on an annual 

basis (S.Duna, pers.comm). The buyer was required to submit a list of harvesters 

names and copies of their identity documents, the area in which the plants were 

to be harvested and a fee of R1000. On receipt of the permit buyers can legally 

buy from harvesters specified in the permit applications (S.Duna, pers.comm).  

 

In 2008, NEMBA was amended to include Bioprospecting and Access and 

Benefit-Sharing in line with South Africa’s obligations as a ratifying party to the 

Convention on Biological Diversity (Crouch et al, 2009, DEAT, 2008). Following 

the enactment of the NEMBA in 2008, new permitting requirements have been 

issued (Crouch et al, 2008). Existing natural resource industries including that of 

A.ferox, were subject to suspension or even closure which may continue the new 

requirements (Crouch et al, 2008). 

2.4.7. Trade 

Aloe ferox is considered South Africa’s main wild harvested commercial species 

for the trade in natural products (Grace et al, 2008, Knapp, 2006). South Africa 

has been exporting ‘bitters’ to Europe since 1761 (Hodge, 1953). The bulk of 
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commercial harvesting is for the export market with little secondary or tertiary 

processing occurring in South Africa (Newton and Vaughan, 1996, Sachedina 

and Bodeker, 1999). However, there have been reports of an increase in the 

amount of value-adding in South Africa (Knapp, 2006).  

 

Newton and Vaughan (1996) provided the first significant analysis of the status, 

management and manufacture of Aloe ferox to determine sustainability of the 

Aloe ferox industry in South Africa. In the report, Newton and Vaughan (1996) 

described the stakeholders involved and the distribution of the direct and indirect 

benefits associated with A.ferox. In 1996 it was estimated that the Aloe ferox 

industry was worth R4 million per year to rural harvesters (Newton and Vaughan, 

1996) with a current market value of approximately R8-9 million (Shackleton and 

Gambiza, 2007). However, since Newton and Vaughan’s report in 1996 the 

industry is thought to have grown (Knapp, 2006) and was recently estimated to 

be worth R12-15 million annually (Shackleton and Gambiza, 2007).  

 

Between 1981 and 1994 it was estimated (based on annual reports from South 

Africa) that the total export of A.ferox was 4549 tonnes (t) of extract worldwide 

(Anon, 1998). For this period South Africa reported exporting an annual average 

of 252 t (Newton and Vaughan, 1996).  Newton and Vaughan (1996) reported the 

largest importers of bitters extract over the period 1981 – 1994 were Germany 

(1263t), Japan (678t), Argentina (364t) and Italy (361t). It is estimated that South 

Africa’s export of crystalline bitters supplies nearly half of the European bitters 

trade (Sachedina and Bodeker, 1999).  

 

Subsequently Knapp (2006) produced a report examining the international trade 

with a focus on the European Union. Using Newton and Vaughan’s (1996) report 

as a baseline, Knapp (2006) compared trade between 1981-1994 and 1994-

2003. It was estimated that South Africa exported a total of 3130t over period 

1994-2003 with an annual average of 348t (Knapp, 2006). Comparable to 

Newton and Vaughan’s (1996) report, the largest importers of bitters for the 
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period 1994-2003 were Germany (840t), the UK (642t), Italy(587t) and 

Japan(309t) (Knapp, 2006). 

2.4.8. Sustainability of the Aloe ferox  

One of the major threats to the genus Aloe is unsustainable harvesting for the 

trade in natural products (Oldfield, 2004), and consequently trade in all species 

except Aloe vera is regulated by the Convention on the International Trade in 

Endangered Species of Wild Fauna and Flora (CITES).  

 

Newton and Vaughan (1996) examined the key stakeholders and trade of A.ferox 

industry estimating the production of 400-700 tons of bitters per year.  In order to 

produce 400 tons of bitters approximately 10 million plants were harvested.  This 

level of harvest was considered to be sustainable as the only part removed was 

the leaves and the species was relatively abundant with the wild population 

largely untapped (Newton and Vaughan, 1996). However, Sachedina and 

Bodeker (1999) reported concerns about the sustainable supply of A.ferox and 

about how best to manage wild populations as a natural resource. In a recent 

report by Knapp (2006) suggested in light of the imprecise estimates of actual 

trade the status and management of Aloe ferox should be reviewed to try and 

determine if current levels are sustainable. In spite of the population size being 

unknown the threat to A.ferox is purported to be low (Anon, 2006a) and it is not 

currently listed on the IUCN Red List of Threatened Species 2006 (Anon, 2006b) 

 

In terms of understanding the supply little or no ecological information is known 

about this species or its ability to withstand such harvesting (Shackleton and 

Gambiza, 2007). Harvesting of the leaves does not kill the plant, however there is 

concern that aloe tapping may affect growth, reduce flowering and  decrease 

drought tolerance (Donaldson, 1989)  
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2.5. Study site 

The study was conducted in the Amatola region, in the Eastern Cape Province of 

South Africa. The local inhabitants of Izinyoka and Cathcartvale are isiXhosa 

speaking. Under the apartheid government the Ciskei region formed part of the 

former homelands. The Ciskei has now been incorporated into the Eastern Cape 

Province under the South African government. According to a 2001 census 

14.4% of South Africa’s total population of 44.8 million reside in this province. A 

majority of the population (>86%) are African and just under half of the population 

(49%) is unemployed and 38% of the households live in traditional dwellings 

(Statistics South Africa, 2001). Statistics like these are characteristic of the 

former homelands; high population densities in comparison to surrounding 

private farms, low employment levels and basic infrastructure almost non-existent 

(Shackleton and Shackleton, 2006). Traditional culture is still ingrained in the 

former homeland areas with many of its inhabitants dependent on natural 

resource use and on grants and pension payments for subsistence (Shackleton 

and Gambiza, 2007). 

 

In terms of infrastructure, the two communities, Izinyoka and Cathcartvale, differ 

in that Izinyoka is part of a wider settlement, Seymour, and has been electrified 

since 2008, whereas Cathcartvale has no electricity or running water. A brief 

profile of the two study communities is provided in Table 2-1. 

 

The whole study area falls within the latitude: 32°43'  -32°37' S and longitude 

26°43'- 26°51' E at altitudes varying of 841 meters ab ove sea level. The area is 

bounded by the sea in the east and the drier Karoo, a semi-arid region, in the  

west. The vegetation in the Eastern Cape is defined as thicket characterised by 

dense impenetrable vegetation dominated by spiny often succulent trees and 

shrubs  Euphorbia spp. and Acacia karroo (DEAT, 1998) 
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Table 2-1 Community profiles  

Attribute Community 

Izinyoka Cathcartvale 

Latitude and Longitude 32.5597S 26.7521E 32.5442S 26.7924E 

Approximate number of households 1500 80-100 

Availability of piped water Communal stand 

pipes 

None 

Electricity Since 2008, 

prepaid 

None 

Number of schools 3 None 

Clinic 1 None 

Number of stores 1 None 

 

2.5.1. Establishment of aloe tapping in the area 
 

In an effort to create sustainable jobs, of the back of the seemingly profitable 

Aloe ferox industry, government and development agencies sought out 

opportunities for local level projects aimed at poverty alleviation in rural areas 

(Shackleton and Gambiza, 2007). In 2004 the Eastern Cape Development 

Corporation (ECDC) developed a pilot-processing centre in Seymour alongside 

communities in the surrounding area. The project operated under the name 

Ikhala Products (Pty) Ltd which the ECDC had a majority share (75%); African 

Aloes had a 15% share and the Ikhala Cooperative with a 10% share (K.Dodd, 

pers.comm.).  

 

The aim of the initiative was to enter into the ‘powdered’ extract market (K.Dodd, 

pers.comm.). It was proposed that the project would create a constant market for 

Aloe ferox as opposed to relying on the variability of the current market which is 

based on supply and demand (K.Dodd, pers.comm.). The ‘powdered’ extract 

market was aimed at supplying the Asian market (K.Dodd, pers.comm).  

Initial processing of both the raw bitter sap and the leaves of A.ferox occurred at 

the pre-processing factory. When in full operation the raw bitter sap, collected 
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from the surrounding villages, was cooked and whole leaves were filleted and 

dried (W. Arendse, pers. comm.).  

 

The Ikhala Cooperative, based in Seymour, have approximately 650 members 

from the surrounding villages which included Cathcartvale, Seymour, Balfour, 

Hertzog, Alice, Lashington and Wittlesea (W. Arendse, pers. comm.). 
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3. Methods 

3.1. Overview of Methods 

The rural communities of Cathcartvale and Izinyoka were chosen due to their 

proximity to the pre-processing factory and Ikhala Cooperative based in 

Seymour. Furthermore for comparative purposes Cathcarthvale is representative 

of a community with limited or no infrastructure whereas Izinyoka’s infrastructure 

is slightly more developed. Introductions to these communities were made 

through the Ikhala Cooperative and therefore no formal permission was required. 

The time allowed to carry out the research was limited. The communities were 

therefore interviewed over the period of June 2009.  

 

Socio-economic information was collected in order to ascertain the livelihood 

dependence of tappers on A.ferox. Additional information was obtained to place 

the socio-economic data into the current institutional framework governing the 

harvest of natural resources, build a time line of events, a snap shot of the 

commodity chain and estimate the volume of Aloe ferox currently being traded. 

 

With the socio-economic information as a backdrop biological data were collected 

to quantify the impact of harvesting on local plant populations and to assess the 

degree of overexploitation at the community level. 

 

3.2. Harvesting and trade socioeconomic data collec tion 

The study involved the use of Rapid Rural Appraisal (RRA) techniques which 

were based on key informant interviews (people selected for their status, 

knowledge and expertise within the Aloe tapping industry) and focus groups 

(Chambers, 1992, Milner-Gulland and Rowcliffe, 2007). In addition semi-

structured interviews were conducted and the questionnaires were based on 

open ended questions in order to obtain a greater understanding of the current 

situation (Cunningham, 2001, Milner-Gulland and Rowcliffe, 2007). The study 

was conducted in June 2009. The rationale for employing RRA and questionnaire 
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survey was in order explicitly to obtain qualitative data within a short timeframe 

due logistical constraints (Chambers, 1992).  The sampling method used was 

purposive whereby individuals were selected as recognised through the Ikhala 

Cooperative as aloe tappers. The reason purposive sampling was employed as 

opposed to random sampling was to elicit as much information as possible about 

from the aloe tapping community (Milner-Gulland and Rowcliffe, 2007). The arts-

based analysis techniques were employed to analyse the social data whereby 

the data was interpreted and then structured in a way that best explained the 

actors and processes (Milner-Gulland and Rowcliffe, 2007). 

 

We were introduced to the aloe tapping communities by two representatives of 

the Ikhala Cooperative (established in 2003). Before any interviews began a 

focus group was conducted in each of the two communities. 

 

A total of 23 households were interviewed within the communities of Izinyoka and 

Cathcartvale. Interviews were conducted in isiXhosa, facilitated through the use 

of a translator. At the start of each interview we introduced ourselves as an 

academic group interested in the continuous availability of ikhala (isiXhosa name 

for Aloe ferox) in the wild. A small pilot study of 4 households was first carried out 

to identify any shortcomings with the questionnaire.  

 

The household surveys consisted of 24 questions addressing household 

composition, livelihood dependence and collection practice and techniques. 

An example of the questionnaire used can be found in Appendix 1. 

 

3.3. A snapshot of the bitters sap commodity chain  

Information was gathered from key informant interviews (over the telephone or 

via email) and from household interviews in order to define the main stakeholders 

involved in the extraction, production, processing, exchange and export of the 

Aloe ferox bitter sap commodity chain originating from the study site. Once the 
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key elements of the commodity chain were understood it was possible to place 

the main categories into a diagram that describes their relationships.  

 

3.4. Trade, volume and yield of Aloe ferox 

3.4.1. International Trade 

CITES trade data (based on South African annual reports compiled by UNEP-

WCMC) were analysed to report on the quantities of export of A.ferox from South 

Africa. Data from 1997-2007(the most recent and relevant years) were provided 

by UNEP-WCMC (mangers of the CITES Trade Database on behalf of the CITES 

Secretariat) in June 2009. I followed the advice of UNEP-WCMC (2004) 

concerning how best to manipulate and process the raw trade data to produce 

gross and net trade reports. Data analysis was carried out on Microsoft Excel 

2007.  

 

Aloe ferox is exported in many different forms: ‘extracts’, ‘derivatives’, 

’powdered’, ‘leaves’, ‘stems’, ‘live plants’ , ‘timber pieces’, ‘dried plants’ (CITES 

trade terms). This is due to the subjective nature of the terms leaving them open 

to interpretation to the exporter. Quantity is also expressed in a range of and in 

different units: kg, g, cans, boxes, litres. The range in the terms and units makes 

it difficult to convert one term into another i.e. litres of sap into kg of powder. It is 

therefore not possible to obtain a single estimate for the total export trade in Aloe 

ferox.  

 

The analysis will therefore focus on the reported exports of ‘extract’ A.ferox due 

to South African export data was largely dominated by this term. Therefore 

previous studies by Newton and Vaughan (1996) and Knapp (2006) can be used 

as a baseline on which to determine the status of the A.ferox trade. 
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3.4.2. Regional volumes 

To estimate the volume of bitters sap trade originating from the Ciskei area 

(which includes the study site) key stakeholders (buyers/exporters) were 

contacted to provide an estimate of the annual procurement of bitters sap from 

the region. This figure can be used to infer the percentage of international trade 

the area may contribute and used to estimate overall yield. 

3.4.3. Yield 

The approximate yield, number of leaves and plants harvested for the study 

villages was calculated using information gathered from semi-structured and key 

informant interviews. 

The following information was recorded and used to provide estimations yield: 

·  Approximate number of leaves and plants required to be harvested to 

obtain 1 litre (L) of raw bitters sap 

·  The equivalent of 1 ton (t) of concentrated bitters (crystalline) expressed 

as raw bitters sap (L) 

I then used this estimated annual volume to infer the total number of plants and 

leaves harvested annually. 

 

3.5. Biological impacts of harvesting Aloe ferox 

The rationale for collecting biological data over a use gradient was in order to 

quantify the biological impact harvesting has on local plant populations and to 

estimate the degree of overexploitation at community level. The sampling 

technique detailed below was selected based on availability of resources, time 

restraints and through consultation with Prof. Charlie Shackleton, Rhodes 

University. Similar sampling methods were employed in studies by Banks et al 

(1996) and Shackleton et al (2004).  

 

Four transects were randomly placed within the study area radiating out from the 

pre-processing factory (-32.5518 S; 26.76583E) located between the two 

communities of Izinyoka and Cathcartvale. Unfortunately the random selections 
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were not representative of the area as a whole, but I was limited by time in my 

ability to cover the area more fully. 

 

Each transect consisted of three plots increasing in distance (km) away from the 

factory: (a) 1.5km (b) 3.45km (c) 7km.This provides the gradient along which we 

can test the hypothesis that populations are heavily harvested closer to the 

factory and become less or unharvested further away. The far plot (7km) was 

selected on the basis that aloe tappers are purported to travel approximately 7 

km to reach their harvesting site (Leclercq, 2008). The middle plot (3.45m) was 

situated midway between the factory and far plot. The near plot (1.5km) was 

situated in a representative stand of relatively vegetated habitat. 

 

Each plot consisted of a belt transect of 45m long x 5m wide taken at a 90 

degree angle to the bearing. The following information was recorded: (a) ID 

number allocated to each plant (b) the height of each live individual (taken from 

ground level to the apex of the plant) (c) proportion of plant harvested (d) number 

of racemes . 

 

3.5.1. Modelling of biological data 

Data handling and refinement was carried out using Microsoft Excel 2007. 

Statistical analysis was carried out using R 2.9.0.  

 

Modelling the variation in the proportion of plants harvested, height, flowers and 

distance composition involved the use of multivariate models. The type of 

multivariate model employed was a generalized linear mixed model as it is a 

flexible approach suitable for analysing non-normal data with random effects 

(Bolker et al, 2009). The structure of the data is nested and therefore it is crucial 

that any psuedoreplication or random affects (account for the variation among 

units within the dataset rather than individual variables) are accounted for by 

using non-linear mixed effects models (Bolker et al, 2009). 



35 
 

 

Simplification of the non-linear mixed effect models (lmer) to determine the ‘true’ 

model was based on the Akaike Information Criterion (AIC). The AIC value 

quantifies the significance when we compare one model to another (Bolker et al, 

2009). The model with the lowest AIC was selected as the ‘true’ or best model 

(Bolker et al, 2009) 

 

3.5.1.1. Probability of harvesting Aloe ferox 

Linear mixed effect models were built using likelihood of harvest as the response 

variable with distance and height as fixed effects and bearing and distance as 

random effects using a bionomial error structure. 

 

Nine parameters were used within the model. These included a 3 level 

categorical height variable classified as Juvenile (<20cm), Small (<50cm) and 

Large (>50cm). In addition a 3 level categorical distance variable classified as 

near (1.5km), middle (3.45km) and far (7km) predetermined by transects.  

In order to determine if there is a significant difference between the Juvenile and 

Small height categories the model was rerun with a 2 level harvest variable and 

the categories were adjusted to Small(<50cm) and Large (>50cm). This showed 

a significant difference, using AIC value; in the Juvenile and Small categories 

therefore the best fit model used 9 parameters as stated above. The models run 

and their corresponding variables are detailed in the results section of this report. 

 

An analysis was carried out using the proportion of the plants harvested (arcsine 

transformed) as a response variable with distance and height as fixed effects and 

bearing and distance as random effects. The best fitting model, based on its AIC 

value, was an lmer of proportion of harvest modelled as a function of distance 

from the factory and plant height. The AIC value for this model was 3493 which in 

comparison to the other models (detailed in Appendix II) was the significant 

model.  
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Nine parameters were used within the model. These included a 3 level 

categorical height variable classified as Juvenile (<20cm), Small (<50cm) and 

Large (>50cm). In addition a 3 level categorical distance variable classified as 

near (1.5km), middle (3.45km) and far (7km) predetermined by transects.  

 

3.5.1.2. Intensity of harvesting Aloe ferox 
 

An analysis was carried out using the proportion of the plants harvested (arcsine 

transformed) as a response variable with distance and height as fixed effects and 

bearing and distance as random effects.  

 

Nine parameters were used within the model. These included a 3 level 

categorical height variable classified as Juvenile (<20cm), Small (<50cm) and 

Large (>50cm). In addition a 3 level categorical distance variable classified as 

near (1.5km), middle (3.45km) and far (7km) predetermined by transects.  

 

3.5.1.3. Impact harvesting has on the probability o f 

flowering 

Linear mixed effect models were built using probability of flowering as the 

response variable with proportion harvested and plant height as fixed effects and 

bearing and distance as the random effects. 

 

Initially 9 parameters were used within the model. These included a 3 level 

categorical harvest variable classified as low harvesting (zero), medium 

harvesting (<20%) and high harvesting (>20%). In addition a 3 level categorical 

size variable classified as Juvenile, Small and Large. The models run and their 

corresponding variable are detailed in Appendix II 

 



37 
 

In order to determine if there is a significant difference between the low and 

medium harvest categories the model was rerun with a 2 level harvest variable 

and the categories were adjusted to low harvesting(<20%) and high harvesting 

(>20%). The best model detailed above was therefore selected on the basis of a 

6 parameter model.  
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4. Results 

4.1. Trade and harvest socioeconomic data analysis 

4.1.1. Institutional structures 

It was confirmed through key informant interviews that Aloe tapping was 

introduced to Izinyoka and Cathcartvale in 1999 on an informal basis. Ikhala 

Products (Pty) Ltd and the associated Ikhala Cooperative were established in 

2004 (Figure 4-1). Unexpectedly the project came to a close in 2007 due to 

mismanagement and to the issue that the water quality was poor, it had 

unsatisfactory microbiological levels to enable the processing of the leaves of 

Aloe ferox. Furthermore the organisation was unable to obtain the correct 

harvesting permits since 2007 for reasons unknown. Despite the closure of the 

pre-processing factory aloe tapping continued under the organisation of the 

Ikhala Cooperative or freelance middlemen. Overall, though, the harvest of 

A.ferox can be characterised as a common property resource, as it is harvested 

from communal lands.  

 

Figure 4-1 Timeline of events  

 

 

 

 

 

 

 

 

 

 

 

 
1999  Aloe tapping started in Izinyoka and Cathcartvale 

 
2004  Mid 2004:Pre-processing factory opened in Seymour 

 
2007  Pre-processing factory closed due to mismanagement and water 

quality 
 

2008  February 2008: Regulations for bioprospecting, access and 
benefit sharing gazetted 

 
2009  February 2009: Moratorium imposed on harvesting of Aloe ferox 

 
2009  June 2009: Department of Environmental Affairs outlined 
procedure to Aloe tapper obtaining permits  
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The Department of Environmental Affairs (DEAT) confirmed that a moratorium 

had been imposed on the harvesting of Aloe ferox in February 2009. This was 

because there was an amendment made to the National Environmental 

Management and Biodiversity Act, specifically Chapters 6 and 7 detailing the 

requirements of the Convention of Biodiversity (CBD), specifically Bioprospecting 

and Access & Benefit Sharing. Harvesting is now only permissible if all the 

relevant stakeholders hold all the necessary permits under the new Act. During 

this study, the legislation was undergoing the above revision and control of 

harvesting was therefore regulated under the old Ciskei Act (1987). The revised 

permit requirements and policing of domestic harvesting was still unclear. It was 

anticipated that the harvesting of biological resources for commercial purposes 

would require a full environmental impact assessment before a permit would be 

granted. 

 

4.1.2. Sampled population 

The average number of people living in a household was 4.3±2.5 ranging from 1 

to 10 people which is similar to the regional average of 4.1 in the 2001 census. 

 

21 out of the 22 of the households were headed by a woman with an average of 

2.8±2.3 dependants still at home. The percentage of households headed by 

women is higher than the regional average of 51.8%. The age and gender 

distribution of the population was not studied in detail, most of the aloe tappers 

were middle aged women (ranging from 20 to 79, with an average 52.5±12.9)  

 

4.1.3. Livelihood dependence 

Determining wealth indicators from focus groups proved difficult, participants 

considered those that were wealthy if they had cattle or one or more member of 

the household was employed. 
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All households interviewed harvested Aloe ferox for bitters sap in order to make 

an income. There was no difference between the two communities in terms of 

dependence on Aloe ferox or demographic profile and therefore they were 

combined for the analysis. Over half of the harvesters interviewed were also 

dependent on child grants and 8 out of 22 harvesters were in receipt of a 

pension. Only two of the interviewees had other sources of income other than 

aloe tapping, which included: forestry work and labouring. 

 

4.1.4. Collection practices and techniques 

a) Time of year harvested 

Respondents agreed that Aloe ferox was harvested in the summer months (wet 

season) and less so or not all in the winter months (dry season). In the Eastern 

Cape winter months occur between June and August. However, the months in 

which households were harvesting A.ferox were very variable. Seven of the 22 

interviewees maintained that they refrain from harvesting in June and July. Thus 

harvesting occurs all year round, although less in winter months (Figure 4-2).  

 

Figure 4-2 Seasonal collection of Aloe ferox  according to respondents 

(n=22) 
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The reason for this seasonality is likely to be seasonal changes in the weather. 

There was a general consensus among aloe tappers that weather conditions 

influence their collection of bitter sap. The ideal conditions to harvest Aloe ferox 

are hot, sunny days whereas cold, windy or wet days deter harvest, because, the 

bitter sap exudes more profusely on hot, sunny days as opposed to cold days, 

wind seals up the incision preventing sap flow and rain mixes with the sap. The 

yield per unit effort was not explored in great detail in this study, but it was 

recognised by harvesters that collecting in winter months yields less sap per unit 

effort than summer months. 

 

b) Dissemination of knowledge amongst aloe tappers 

Aloe tapping was not customary to the communities of Izinyoka and Cathcartvale 

it was introduced to the area as part of a sustainable development initiative. 

Therefore members of these two communities were either trained by an outside 

group (primarily provided by the Ikhala Cooperative) or by other members of the 

community who had been trained. According to a manual designed by African 

Aloes (a shareholder of Ikhala Products (Pty) Ltd) to train aloe tappers, the 

advice is that 18-20 leaves should be left on the plant and that a suitable length 

of time should be left between episodes in order that the plant can regenerate.  

 

In order to determine if people who had been formerly trained differ from those 

who learnt tapping informally from others in the way they harvest the resource; 

the number of leaves they reported to leave on the plants and the time lapse that 

they reported leaving before returning to the same area of harvest, was 

compared. Those that were trained (n=8) on average said that they left 6.8±2.0 

leaves (conservative estimate) on a plant and returned to harvest in the same 

area every 1.8±0.4 years. Whereas those who were taught (n=12) by others said 

that they left 6.8±2.6 leaves on a plant and returned to harvest in the same area 

every 0.8±0.3 years. Overall, an average of 6.8±2.2 leaves were left on a plant 

and tappers returned to the same area 1.5±0.6 years. A t-test was performed 
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between the two groups on the number of leaves left and the time lapse. The 

difference in the number of leaves left on the plants was not significant (p value 

=0.46) whereas there was a significant difference (p value =0.01) in the time 

lapse. This suggests that trained aloe tappers are aware that plants require 

sufficient time to regenerate as opposed to aloe tappers who were taught by 

others. Both groups agreed that the reason they didn’t harvest all the leaves was 

in order for the plant to continue growing and produce more leaves. 

 

c) Quality control 

4of the 22 households responded that they would harvest leaves if the plant was 

infested with pest and diseases whereas the remainder responded that they did 

not harvest the plant if it was infested. One interviewee remarked that if the plant 

was infested they have cut down the whole plant and burnt it.  

 

When asked what they did with the sap if it wasn’t sold, 14 out of 22 household 

responded that they kept their sap until they sold it, 5 of whom commented that 

they still had their sap since the ban in February 2009. Only 2 of the households 

claimed that they threw away their sap if they couldn’t sell it and 1 household 

stated that they would mix the old sap with new even if it was infested with 

insects. 

 

d) Organization amongst harvesters 

All households interviewed agreed that they harvested Aloe ferox on an individual 

basis. 18 out of the 22 households revealed that they travelled as an informal 

group either with family or neighbours to the harvest site the remaining 4 

households stated they travel alone. All 22 respondents confirmed that it was 

their decision to harvest Aloe ferox, of whom 8 stated the income earned was for 

basic living requirements. Whereas one respondent stated that they harvested 

based on demand from the buyers to fill an order. 
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4.1.5. Incentives of aloe tappers 

Harvesting of Aloe ferox in the region takes place almost entirely on communal 

lands as access to collect A,ferox on farmland is restricted and often prohibited. 

 

Under provincial legislation buyers were required to hold permits listing the 

names of all harvesters. However, during the course of this study the National 

Biodiversity Act was undergoing a period of transition. All 22 households agreed 

that there was no need for individual harvesters to hold a permit of which 2 

households claimed the reason for this was because the land was communal. 

 

In order to reach the area in which they harvest Aloe ferox, all households walk 

long distances. The aloe tappers were asked to recall their last trip to harvest 

bitters, and how many hours it took. Out of the 22 respondents: 

·  18 households on average walked 2.5±1.0hours to reach a location 

suitable for harvesting.  

·  4 were unable to provide the time taken to travel.  

Respondents were then asked to recall the previous year and recall the time 

taken to reach the harvest site. Out of the 22 respondents:  

·  11 households recalled that they had travelled on average 1.32 ±1.0hours 

approximately half the travelling time.  

·   4 confirmed that they travelled further in the most recent year than in the 

previous one but were unable to quantify how long they travelled.  

·  3 could not recall 

·   4 stated that there was no change in the time they travelled 

 

12 out of the 22 households stated that reason they were travelling further was 

because they had over-harvested the plants closest to the communities. The 

remaining (10/22) of households did not respond. 

 

Majority of households (20/ 22) stated that if the resource was overharvested 

they would not be deterred and would continue searching for the species as they 
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are dependent on it for an income. The remaining households (2/22) did not 

respond. Again 

 

20 out of the 22 households perceived the benefits of harvesting A.ferox as a 

means to an income. Since the ban on harvesting the resource these households 

stated that they are now struggling financially. 

 

4.2. A snapshot of the bitter sap commodity chain  

The bitter sap commodity chain has been depicted in Figure 4-3 Commodity 

chain illustrating the main stakeholders and the channels through which aloe 

bitter moves (dotted lines represents closed channel) 

. In addition, a typology of the stakeholders has been provided to explain their 

roles within the commodity chain. 

 

Individual harvesters  sold raw bitter sap by the litre to the collectors. Rural 

harvesters have no means of transporting the sap to the collectors or buyers. 

Individual harvesters didn’t have any perception of the wider market beyond the 

point of the collector.  

 

Collectors  could otherwise be defined as middlemen working either on an 

independent basis or on behalf of the Ikhala Cooperative (currently not in 

operation pending a permit). The collectors visit the harvesting communities on a 

weekly basis. Collectors are paid $1.39(Exchange rate as of 20 August 2009: 

USD=7.89ZAR) a litre and therefore their margins are small. Collectors transport 

and sell the sap in 20 litre drums, the number of which is determined by the order 

from the buyer. 

 

Buyers  operate as either as an exporter or processor with some individuals 

operating as both. They differ from collectors in that they have access to 

importers on the international market.  
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Importers  dictate the volumes required and therefore the industry is market 

driven. Importing agents test the quality of the of the aloe bitters for aloin content 

before purchasing from the buyer.  

 

Figure 4-3 Commodity chain illustrating the main st akeholders and the 
channels through which aloe bitter moves (dotted li nes represents closed 
channel) 
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4.3. Trade, volume and yield 

South Africa has reported exporting a total of 3873 tonnes (t) of Aloe ferox 

extract, derivatives and powdered forms over the 10 year period of 1997-2007. 

Overall, reported South African exports of Aloe ferox fluctuated with an estimated 

export of 387t, peaking at 553t in 2006 (Figure 4-4).  

 

The raw bitters sap originating from the Ciskei area is bought by several main 

buyers from the middlemen who in turn buy it from the harvesters. The total 

annual volume of bitters coming from this region is estimated at between 220 and 

310 tonnes.  

 

Anecdotal estimates were obtained suggesting that harvesting the leaves of 

between 6 to 10 plants (with an average of 24 leaves) produces 1 litre (L) of raw 

bitters sap, depending on the weather and harvester effort. Ikhala Cooperative 

stated that 2000 litres of raw bitters sap would concentrate, through a process of 

cooking to remove water, to form 1 t of crystalline bitters. 
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Figure 4-4 Total trade volume of A.ferox exported f rom South Africa in 
1997-2007, including only the 'extract' form, based  on CITES trade data 
(UNEP-WCMC, 2009) 

 

 

Using the estimated annual volume of 220-330 tonnes to infer the total number of 

leaves and plants harvested annually in the Ciskei region, the calculation is as 

follows: 

·  6-10 plants = 1L 

·  2000L = 1t 

·  Assuming 10 plants, 1t  = 2000L = 20 000 plants harvested 

·  220 - 310 t = 4.4 million – 6.2 million plants harvested per year. 
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4.4. Biological impacts of harvesting Aloe ferox 

This section of analysis investigates the existence of biological and spatial trends 

in the harvesting Aloe ferox from 11 transects taken over a gradient of 3 plots 

‘far’, ‘middle’ and ‘near’ in distance from the pre-processing factory summarized 

in Table 4-1. The probability of harvest, intensity of harvesting and the probability 

of flowering when harvested are investigated using statistical modelling, while 

other characteristics of the plots are summarized in Table 4-1 

 

Table 4-1 Summary of average of 4 transects (± st d ev) within each plot 
Plot   

Far  

Distance from factory (km) 7 

No. of individuals 136 

Density (plant/m²) 4.3 

% plants harvested 14 

Mean height  of harvested plants(m) 1.1±0.5 

Middle   

Distance from factory (km) 3.45 

No. of individuals 193 

Density (plant/m²) 4.4 

% harvested plants 25 

Mean height  of harvested plants(m) 1.1±0.5 

Near  

Distance from factory (km) 1.5 

No. of individuals 111 

Density (plant/m²) 7.3 

% harvested plants 47 

Mean height  of harvested plants(m) 0.9±0.5 
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4.4.1. Probability of harvesting Aloe ferox  

The best fitting model, based on its AIC value, was an lmer of probability of 

harvest as a function of distance and plant height (as a proxy for stage). The AIC 

value for this model was 246.5 which in comparison to the other models (detailed 

in Appendix II) was the significant model. The model coefficients are provided in 

Table 4-2. 

 

Table 4-2 Model coefficients for the probability of  harvest 
 
 Estimate Std. Error    z value Pr(>|z|) 

(Intercept) -19.7189   4950.4326 -0.003983 0.997 

htLarge 18.3577 4950.4325 0.003708 0.997 

htSmall 0.7342 8350.4053 0.000088 1.000 

distMiddle 0.4220 5609.7681 0.000075 1.000 

distNear 16.2457 4950.4326 0.003282 0.997 

htLarge:distMiddle 1.3180 5609.7682 0.000235 1.000 

htSmall:distMiddle 18.2585 8757.3961 0.002085 0.998 

htLarge:distNear  4.4106 5130.9380 0.000860 0.999 

htSmall:distNear 3.9783 8350.4054 0.000476 1.000 

 

Overall the best fit model explains that probability of harvest is highest for smaller 

plants nearer to the factory followed by large plants. Small plants are susceptible 

to harvest nearer to the factory but less so further away. This is illustrated in the 

Figure 4-5. 
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Figure 4-5 Probability of harvest in relation to di stance and plant height 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.2. Intensity of harvesting Aloe ferox  

The best fitting model, based on its AIC value, was an lmer of proportion of 

harvest modelled as a function of distance from the factory and plant height. The 

AIC value for this model was 3493 which in comparison to the other models 

(detailed in Appendix II) was the significant model. The model coefficients are 

provided in Table 4-2. 

 

Overall the best fit model explains that the interaction between effects is that the 

intensity of harvest increases with size and declines with distance, and the 

distance effect is stronger for larger plants. See graph below Figure 4-6 
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Figure 4-6 Intensity of harvest 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4-3 Model coefficient for the intensity of ha rvest 
 
 Estimate Std. Error t value 

(Intercept) 0.89434 4.53687 0.197 

htLarge 2.07751 2.66543 0.779 

htSmall 1.01928 3.96940 0.257 

distMiddle 1.21607 3.67381 0.331 

distNea -0.09727 3.79702 -0.026 

htLarge:distMiddle   4.49052 3.35082 1.340 

htSmall:distMiddle   7.11673  4.86442  1.463 

htLarge:distNear    46.66652  3.86737 12.067 

htSmall:distNear    18.88431 5.05629 3.735 
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4.4.3. Impact harvesting has on the probability of flowering 

The best fitting model, based on its AIC value, was an lmer of probability of 

flowering modelled against independent effects of plant height and proportion 

harvested. The AIC value for this model was 299.7 which in comparison to the 

other models (detailed in Appendix II) was the significant model. The model 

coefficients are provided in Table 4-4. 

 

Table 4-4 Model coefficients for the probability of  flowering model 
 
 Estimate Std. Error z value Pr(>|z|) 

(Intercept -1.957e+01 1.773e+04 -0.0011035  1 

harvestLight 2.572e-06 2.507e+04    1.03e-10 1 

harvestZero -3.172e-06 1.778e+04 -1.78e-10 1 

sizeLarge 1.751e+01 1.773e+04 0.0009874 1 

sizeSmall -6.879e-06 1.817e+04 -3.79e-10 1 

harvestLight:sizeLarge  1.296e+00   2.507e+04 0.0000517 1 

harvestZero:sizeLarge 2.028e+00 1.778e+04 0.0001140 1 

harvestLight:sizeSmall -3.162e-08 3.096e+04 -1.02e-12 1 

harvestZero:sizeSmall 1.561e+01 1.822e+04 0.0008572 1 

 

Overall the best fit model using 6 parameters explains that the probability of 

flowering is affected by both plant height and proportion harvested and all height 

classes are affected by harvest with same pattern. The intensity of harvesting 

reduces the likelihood of flowering as shown in Figure 4-7. 
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Figure 4-7 Probability of flowering is reduced with  intensive harvesting 
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5. Discussion 

 

Newton and Vaughan’s (1996) investigation provided the first measurement of 

the aloe tapping industry’s sustainability which included socio-economic factors. 

Their study concluded, which was predominantly based on the activities in 

Western Cape, the industry was sustainable based on the fact that A.ferox is 

widespread, the plant part used are the leaves, the traditional method of harvest 

allows sufficient time for the plants to recover. However, since their investigation, 

the aloe tapping industry has grown and extended further into the Eastern Cape 

(Shackleton and Gambiza, 2007). This expansion is mainly attributed to the 

government and development agencies developing initiatives based on the 

seemingly profitable A.ferox industry (Shackleton and Gambiza, 2007).  In light of 

such developments is it crucial to investigate the livelihood dependence, 

incentives, collection practices, access and management of Aloe ferox in the 

Eastern Cape to enable such information to be incorporated in the species 

overall sustainability assessment. 

 

5.1. Control and management of a common property 
resource 

Prior to the moratorium on harvesting Aloe ferox the organisation of aloe tapping 

in the study site fell under either the Ikhala Cooperative or freelance middlemen 

both of which operate on an opportunistic basis and governed by market 

demand. Neither option offers control or management of harvest, from communal 

land, resulting in little or no confidence its sustainability (Rosser and Harrop, 

2007). Resulting in a situation where neither the impact of harvesting of wild 

populations of A.ferox is monitored nor is there a system encouraging the rotation 

of harvest allowing the recovery of plants populations. An important factor in the 

outcome of exploitation is the structure of those making the decisions (Milner-

Gulland and Rowcliffe, 2007).  

 



55 
 

In this example, the decision making structure has been defined as common 

property whereby the resource is controlled by a collective of people (Ostrom, 

1990). The drawback with such a collective is that it does not always provide 

resilience to external influences such as market drivers or human population 

growth (Milner-Gulland and Rowcliffe, 2007). An example of where state and 

collective decision making, otherwise described as co-management, have been 

simultaneously implemented to remedy the lack of control the use of natural 

resource is the example of Devil’s claw (Harpagophytum spp) in South Africa 

(Raimondo et al, 2005). Implemented by the Regional government (North West 

Province Department of Agriculture, Conservation and Environment) the Devil’s 

Claw Harvesting Project imposes a management system whereby poor 

maginalised communities empowered through training and harvest is controlled 

through use of permit and sustainable management techniques (Raimondo et al, 

2005). Such as system could be transferred to the A.ferox case however it does 

require support from the state. Cunningham (2001) supports the view that local 

extraction and management practices considerably influence the sustainability of 

natural resource use. 

 

5.2. Designing sustainable management practices 
 
In order for any management system to implemented, sustainable management 

practices specific to Aloe ferox need to be investigated. The socio-economic 

factors that may influence the sustainability of A. ferox: (a) Harvest is not 

restricted to a specific time of year (b) Nor do harvesters allow large enough 

intervals between harvests to allow sufficient time for the plants to recover. This 

type of behavior is largely opportunistic and characteristic of common resource 

use providing little or no assurance in its sustainability (Rosser and Harrop, 

2007). What appears to be lacking, relative to Newton and Vaughan’s (2007) 

study, is the inherent awareness of the need to conserve the resource and 

therefore not overexploit the individual plants or populations. It would be 

beneficial, in terms of sustainable harvest, if similar control and management to 
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the Western Cape was implemented whereby harvest of A.ferox was based on a 

closely monitored15-18 month harvest regime (Anon, 1998). 

 

Furthermore regeneration studies should be conducted for Aloe ferox to 

determine the recovery time suitable for species. This was shown to be an 

important factor to be considered when assessing vulnerability of wild 

populations to threats (Lewu et al, 2007, Raimondo and Donaldson, 2003). More 

thorough assessment of the dynamics of these populations would be required to 

test this more precisely, involving monitoring of plant growth and reproduction 

over time and perhaps simulations of the impact of different harvesting intensities 

over time (Marshall and Newton, 2003).  

 

As with the example of Neopicrorhiza scrophulariiflora selective harvesting 

allowed the species to recover at a faster rate (Ghimire et al, 2005).  From the 

results of this study is has been shown that the small plants, between 20 and 50 

cm in height, are consistently harvested although at varying rates irrespective of 

distance. Shackleton and Gambiza (2007) advise that harvesting of small, pre-

productive (=<50cm) individuals and taller individuals (>2.5m) should be avoided. 

However, these recommendations were made in the absence of sufficient data in 

determining sustainable harvest levels. Crucial to defining the ideal size to 

harvest would require further studies to investigate the plant growth rates of 

different size or stage classes and reproduction over time (Raimondo and 

Donaldon, 2003, Shackleton and Gambiza, 2007). Studies such as these require 

long term monitoring and given the economic value of the species, available 

information needs to be mobilised and more selective harvesting practiced (FAO, 

1995, Shackleton and Gambiza, 2007). 

 

Over the last 6 years the quantity of A.ferox available in close proximity to the 

communities declined primarily because of harvesting. This implies that stocks 

are becoming exhausted, at least at a local scale in some areas (presumably 

those that are most accessible). However, decline in availability does not 
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necessarily indicate unsustainability. The results from this case study show that 

the current intensity of harvest is greatest closest to the factory and decreases as 

you move away. The present approach to harvesting is driven by market demand 

resulting in a scenario whereby as many leaves as possible are harvested and it 

was estimated on average that aloe tappers left 7 leaves on a plant. In 

comparison to methods employed by aloe tappers in the Western Cape 

approximately 16-18 of leaves are left on the plant (Newton and Vaughan, 1996). 

It is clear that A.ferox responds well to harvesting if sufficient control and 

management of harvest is provided allowing plants sufficient time to recover 

(Anon, 1998).  

 

Another major consideration is the affect harvesting has on reproduction as this 

may cause long-term impacts on the wild populations. The findings of this study 

that intensity of harvesting reduces the likelihood of flowering is concurrent with 

Greengrass’s(2004) investigation of leaf harvesting on reproduction. 

Greengrass(2004) concluded that as a result of harvesting plants produce less 

flowers. This is attributed to the significant correlation between number of leaves 

and flower production. Long term affects or reduction in reproductive potential 

could lead to local extinctions of harvested populations (Greengrass, 2004). It 

would be vital to further understand the affect different levels of harvesting have 

on the biological traits of A.ferox to ensure harvesting is sustainable. 

Furthermore, additional factors such as rainfall, stress or damage factors 

including fire and pest & disease proliferation need to be taken into consideration 

(Shackleton and Gambiza, 2007). 

 

5.3. The CBD effect 
 
The full implementation of Chapter 6 & 7 pertained to Bioprospecting and Access 

& Benefit Sharing (ABS) has inadvertently slowed or halted the harvest and trade 

of Aloe ferox. The delay or potential closure of the Aloe tapping industry is 

attributed to the onerous permit application requirements in line with recent 

amendments (Crouch et al, 2008). The difficulties in implementing ABS 
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legislation is illustrated by the fact that less than 10% of CBD parties have 

adopted ABS legislation of which virtually none have claimed that their ABS 

arrangements function effectively (Crouch et al, 2008). It comes as no surprise 

that despite seeking to address the inequitable share of benefits, the lead up to 

the full implementation of ABS in South Africa’s Environment Act had failed to 

recognise the vital role natural resources play in the livelihoods of the poor. Such 

criticism is directed at the moratorium called on all harvesting activities of natural 

resources in the Eastern Cape. Not only those dependent on A.ferox for their 

livelihoods but other industries were effected such Pelargonium sidoides, which 

resulted in temporary closure and loss of earnings. 

 

In light of these increased costs to enter the market the aloe tapping industry may 

not so be such an attractive prospect to government and development agencies 

seeking opportunities. Therefore reducing any concerns about the aloe tapping 

industries unsustainable growth. 

 

5.4. The role A.ferox plays in the livelihood of th e poor 
 
Newton and Vaughan (1996) clearly stated that Aloe ferox plays a significant role 

in the lives of a large number of people living in rural areas around South Africa. 

The findings their report was based on aloe tapping in the Western Cape.  

 

One of the objectives of this case study was to quantify the livelihood 

dependence and incentives of the communities of Izinyoka and Cathcartvale on 

harvesting A.ferox. It was apparent that livelihood opportunities are limited for the 

communities of Izinyoka and Cathcartvale and aloe tapping provides a small 

number of harvesters with a small but vital source of cash income. This is 

important because there are few job opportunities, particularly for middle aged 

women, in the area.  

 

Attempts by the ECDC to alleviate poverty in the area by introducing aloe tapping 

as a means to buffer poverty was unsuccessful for many reasons due.  
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The reason for its initial success could be attributed to the relatively low barrier to 

entry in terms of minimal costs (e.g. simple equipment is required such as a 

container, a knife). However the process is highly labour intensive whereby aloe 

tappers walk long distance, approximately 15km in a day, to collect as little as 

10L. Despite this, surplus labour with low opportunity costs and little or no 

alternative employment opportunities makes aloe tapping both feasible and 

inexpensive particularly for poorer less skilled people (Shackleton et al, 2001).  

 

Quantifying how much aloe tapping actually contributes to the livelihoods of the 

harvesters was difficult to determine. Using wealth indicators such as 

employment as a proxy for wealth suggests that majority of the aloe tappers are 

poor are therefore dependent on income from aloe tapping. However, the fact 

that aloe tapping was only introduced to the area approximately 6 years ago 

reduces the long term contribution to their livelihoods. Perhaps in the context of 

poverty experienced by these communities their reliance on A.ferox may have 

became rapidly established. It is not uncommon to find that exploitation wild 

species occurs in rural areas characterized by lack of infrastructure; government 

services and jobs (Shackleton and Gambiza, 2007). 

 

Harvesting of wild plants is frequently posited as an important economic activity 

in rural areas in mitigating poverty. Such initiatives have been criticised as rarely 

alleviating poverty but instead preventing intensification of poverty (Wunder, 

2001).  

 

5.5. Monitoring trade as a measure of sustainabilit y 

Monitoring CITES trade data for Aloe ferox in isolation of socio-economic, 

biological and political factors would not adequately determine its sustainability. 

This case study provides a backdrop to the wider picture of the trade in Aloe 

ferox in South Africa. However, without regional trade volumes and the likelihood 

of illegal trade it is difficult to quantify in light of the trends in the CITES trade 
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data. Closer inspection of the CITES export permits may quantify the volumes 

coming from the Ciskei area. 

 

Monitoring the CITES trade data over time, despite fluctuations, does show that 

the volumes of A.ferox exported from South Africa have increased. Homma 

(1996) presented a model describing the economic dynamics, through four 

developmental phases, of some extractive products for commercial purposes. 

Based on this model, Aloe ferox would currently appear to be in the expansion 

phase, characterized by growth in extraction, which is encouraged by the 

existence of substantial reserves. This suggestion is supported by evidence from 

increasing levels of volumes exported, the low barriers to entry and the apparent 

geographical shift in production. 

 

As is highlighted by Bruckner (2001) analysis of CITES trade data provides 

limited information however the CITES mechanism does provide a means to 

protect the resource.  

 

5.6. Recommendations for future work 
 

·  Implementation of a regional management plan which includes some form 

of participatory monitoring to assess the status and impact of harvesting 

A.ferox 

·  Continue monitoring CITES trade data in light of the changes to the 

National Biodiversity Act 

·  Design a suitable sustainable management regime 
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Appendix II 
 
Coefficient tables of all models in analysis 
 
 
Probability of harvest 
Nine parameter model using 3 level categorical heig ht variable model: 

Harvest~Height(Ht)+Distance(D) 

Model AIC value 

Ht*D 246.5 

Ht+D 250.4 

H 257.6 

D 387.5 

Null 391.4 

 
Six parameter model using 2 level categorical heigh t variable model: 

Harvest~Height(Ht)+Distance(D) 

Model AIC value 

Ht*D 291.3 

Ht+D 303.7 

H 310.9 

D 387.5 

Null 391.4 
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Intensity of harvest 
Nine parameter model  

Harvest~Height(Ht)+Distance(D) 

Model AIC value 

Ht*D 3493 

Ht+D 3658 

H 3671 

D 3734 

Null 3746 

 
 
Probability of flowering 
 
Nine parameter model using 3 level categorical harv est variable model: 

Flowers~proportion harvest(H)+size (S) 

Model AIC value 

H*S 304.6 

H+S 296.7 

H 428.6 

S 308.7 

Null 430.3 

 

Six parameter model using 2 level categorical harve st variable model: 

Flowers~proportion harvest(H)+size (S) 

Model AIC value 

H*S 301.7 

H+S 299.7 

H 431.9 

S 309.2 

Null 430.3 

 


