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Abstract 

 

Climate change creates both risks and opportunities worldwide. By understanding, planning 

for and adapting to a changing climate, individuals and societies can take advantage of these 

opportunities and reduce risks where possible. The consequences of climate variability and 

climate change are potentially more significant for activities that depend on local weather and 

climatic conditions. The Garden Route in the Western Cape (southern region), is an 

agricultural sector that is vulnerable to the impacts of climate change and climate variables; if 

these climatic conditions should change, productivity levels and livelihoods would be directly 

affected.  

 

This study implemented a scenario-planning exercise to determine adaptation trends in the 

observed and projected climate for the Garden Route, with the aim of providing possible 

solutions for wiser agricultural practices. The following scenarios were compared: (1) If 

agricultural practices continue as per status quo – with no change in climatic conditions; (2) If 

agricultural patterns are significantly modified, to reduce agricultural impact on local 

biodiversity – with no change in climatic conditions; (3) If agricultural practices continue as per 

status quo – with significant change in climatic conditions; and (4) If agricultural practices are 

significantly modified, to reduce agricultural impact on local biodiversity, and taking account of 

likely changes in climatic conditions. The analyses – according to these four scenarios – 

indicated the likelihood of possible trends in future, using specific climate variables, together 

with possible adaptation strategies. With no change in climatic conditions, but a change in 

farming practices towards environmental protection, the farming sector may achieve 

sustainability. However, if climatic conditions should change, changes in farming practices 

may not be enough to guarantee its sustainability. 

 

Farmers in the Garden Route indicated that agricultural production on any scale is completely 

dependent on water, thus making it subject to fluctuating climate conditions, leaving this 

sector exposed and vulnerable. Most of the farmers have managed to maintain their 

livelihoods by continuing to produce, however, the study found that in order to adequately 

address the dynamic challenges of climate change, interventions at various levels are 

necessary. Anticipating climatic variability and change by incorporating resilience into 

development assistance, will lead to more sound and suitable agriculture that will better serve 

the Garden Route region (Scenario 4). 

 

 

 



8 

 

 

Introduction and objectives of this study 
 
A previous study (hereinafter referred as “the first study”) was conducted during 2009–2010. 

The study examined how farmers‟ perceptions of weather conditions have corresponded with 

the climatic data recorded at various meteorological stations in the Garden Route, South 

Africa. Using in-depth interviews, the study analysed farmers‟ adaptive responses and 

perceptions of climate change: Are farmers‟ perceptions and adaptation measures in line with 

climate data records, as well as with the predicted southern Cape climate changes?  

 
For the second study (hereinafter referred to as “this study”), the results from the first study 

were used to implement a scenario planning exercise, using the following scenarios (to 

determine trends in the observed and projected climate for the project area): 

 

 If agricultural practices continue as per status quo – with no change in climatic conditions. 

 If agricultural patterns are significantly modified to reduce agricultural impact on local 

biodiversity – with no change in climatic conditions. 

 If agricultural practices continue as per status quo – with significant change in climatic 

conditions. 

 If agricultural practices are significantly modified, to reduce agricultural impact on local 

biodiversity, taking account of likely changes in climatic conditions. 

 

A workshop was held on 15 June 2010, where five selected farmers gave input, with 

reference to the above-mentioned scenarios. 

 

A second workshop was held on 20 October 2010, where specialists (a biologist, 

climatologist, sociologist and an agricultural economist) gave input, with reference to the 

above-mentioned scenarios. 

 

Part I of the report reflects the results of the first study – together with background of the 

biophysical, climatic, social and economic conditions – with reference to climate change in the 

Garden Route area. 

 

Part II reflects the results and input from selected farmers, with reference to the above-

mentioned scenarios, as well as critical comments from the above-mentioned specialists. 

 

Part III reflects recommendations to the State and farming community and explores possible 

future adaptation projects in the agricultural sector of the Garden Route. 
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PART I 
 

1. Biophysical background of the Garden Route study area 
 
For the purpose of the report, the Garden Route is defined as the region bounded by the 

Outeniqua Mountains to the north, and the Indian Ocean to the south. The western boundary 

of the region occurs near the town Mossel Bay, and the eastern boundary near the town 

Knysna. A large part of this area falls within the hydrological boundaries of the Greater 

Gouritz Water Management Area. Figure 1 indicates the current ecosystem status for 

terrestrial and aquatic ecosystems in the Garden Route (National Spatial Biodiversity 

assessment, 2004). 

 
Figure 1: Ecosystem and river conservation status in the Garden Route 
 

 
 

 
 
 

 

 

CE Critically endangered Ecosystems have so little natural habitat left that their 
functioning has been severely impaired. 

EN Endangered Ecosystems have lost significant amounts of their natural 
habitat, which impairs their functioning. 

VU Vulnerable Ecosystems are reasonably intact, but are nearing the 
threshold beyond, which they will start to lose ecosystem 
functioning. 

LT Least threatened Ecosystems are still largely intact 
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1.1 Vegetation in the Garden Route 

 

The Garden Route area forms part of the greater Cape Floristic Region (CFR) which is 

considered one of the most biologically diverse regions on Earth (adapted from Mcginley, 

2008). Considered the Fifth Floral Kingdom, this relatively small region at the south-western 

tip of Africa is home to about 9 000 vascular plant species, 69% of which are endemic 

(adapted from Mcginley, 2008). Two key vegetation groups (Fynbos and Renosterveld) occur 

in the Garden Route area. Distressingly, some three-quarters of all plants in the South African 

Red Data Book occur in the Cape Floral Kingdom: 1 700 plant species are threatened to 

some extent, with extinction (Cowling, 1992). 

A first serious threat is alien plants, which infest large tracts of otherwise undisturbed 

mountains and flats, and have become a major threat to Fynbos vegetation and plant 

diversity. On the lowlands and on the less steep slopes, a second major threat is agriculture 

including new technologies, fertilisers and crops. Thirdly, the misuse of fire threatens the 

existence of this vegetation type. Fynbos must burn, but fires occurring in the wrong season 

(such as in spring, instead of late summer), or too frequently (so that plants do not have time 

to set seed), eliminate species. Several factors influence fire dynamics in Fynbos such as 

global warming, grazing practices and fire management (ignition events and the size of 

burns), but their relative importance and interactions are poorly understood (adapted from 

Cowling & Richardson, 1995). Figure 2 indicates the irrigation potential, after clearing alien 

plant stands in mountain catchment areas. 

Figure 2: Potential implications for irrigation, after clearing current alien plant stands 
in mountain catchment areas 
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1.2 Farmers’ perspective on alien vegetation 

Farmers indicated that time and financial implications are their main constraints when 

eradicating alien vegetation. The “Work for Water Programme” is a good initiative; however, 

the work should be done on a continual basis. Furthermore, farmers indicated that removing 

alien vegetation, such as the black wattle trees, should result in changing the volume of run-

off in rivers. However, these farmers also stated that it can be a difficult task to remove these 

trees, due to the topography and accessibility of certain areas. Farmers indicated that it is an 

ethical challenge for each farmer to remove alien vegetation on his own property, because 

ultimately, the downstream farms (farmers) would benefit from the removal of alien vegetation 

on farms that are situated upstream. 

 

1.3 Water availability in the Garden Route 

 

According to Nel et al. (2004), over 95% of the main river ecosystems in the Gouritz River 

system are threatened severely by over-extraction of water, inappropriate land and water 

management practices, alien invasive species and pollution. The amount of water available 

for human requirements in the coastal area, was 55 million m³/year in the year 2000, as 

opposed to the 98 million m³/year required in 2000 and indicated in Table 1 (adapted from 

DWAF, 2001). 

 
Table 1: Water availability in the coastal sub-area (million m³/year; in 2000) 
 

Sub-area Total local yield 

Mossel Bay to George 47 

Wilderness 5 

Knysna to Bloukrans 5 

Coastal total 55 

 
Irrigated agriculture is the biggest single consumption of water in the area, even though it 

does not constitute a significant amount of land within the coastal sub-area (adapted from 

DWAF, 2004). 

 

1.4 Farmers’ perspective on water availability in the Garden Route 

 

Farmers indicated that the rights to increase their water storage capacity on their farms, 

especially due to the increase in flood events, were seen as a barrier. Each river system 

should be analysed according to individual characteristics, as well as the need for effective 

and urgent water management in the Garden Route area. Floodwater management needs 

serious attention, because 80% of the run-off flows into the sea. Farmers who act in a 

sustainable way, with regard to water usage, should receive a subsidy. Depending on the 

type of farming, farmers make use of pivot systems, drip irrigation and quick draglines. 

Farmers who use the pivot irrigation system stated that it is an efficient method and it wastes 
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less water. Farmers using the drip irrigation stated that they could cover a larger area (ha), 

and still use the same amount of water to irrigate their crops. 80% of the farmers indicated 

that the soil on their farms consisted of sand and clay (duplex), and has a low degree of 

aggregation.  

 

In order to sustainably use the water available for farming, more farmers have started to 

implement conservation farming, which consists of three components, namely: no or minimum 

till, retention of plant stubble on the land, and crop rotation with various crops. Using the “No 

till” method helps to prevent the degradation of soil structure, because the soil is not ploughed 

and pulverised. Using the “retention of plant stubble” helps to prevent evaporation of the 

moisture in the soil; the moisture is rather used for the degradation of organic material in the 

soil, which has an enriching effect. Earthworms can live in the soil in these conditions, and will 

contribute to the degradation of organic material. Crop rotation ensures that the soil is not 

exhausted and gets the opportunity to recover. It also means that crops which put nitrogen 

back into the soil, such as soya or beans, will be part of the crop rotation programme. This 

saves on the use of fertiliser. 

Farmers indicated that the changeover from conventional farming to conservation farming can 

be very expensive, in terms of specialised planting equipment and completely new dynamics 

of conservation farming systems – both of which require high management skills and a 

learning process for the farmers (perhaps the very reasons that have prevented some farmers 

from switching over prior to this). 
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2. Background on climatic conditions in the Western Cape, focusing on 

the Garden Route 

 

Considerable progress was made in the modelling of climatic change
1
 in the Western Cape, 

in the 1990s. Firstly, efforts were made to distinguish between natural and anthropogenic 

influences on climate. This included the effects of sulphate aerosols – in addition to 

greenhouse gases – which led to more accurate estimates of human-induced impacts. 

Secondly, simulations with coupled atmosphere-ocean models have provided information 

about decade-to-century time-scale natural, internal climate variability (adapted from Erasmus 

et al., 2000). Thirdly, there has been a shift of focus from studies of global-mean changes to 

comparisons of modelled and observed spatial and temporal patterns of climate change 

(IPPC, 1995a). Climate change, as a result of human activities, has now been identified by a 

number of influential international studies, including those of the Intergovernmental Panel on 

Climate Change (IPCC, 2001a), to be a significant threat to human livelihoods and 

sustainable development in many parts of the world (Midgley et al., 2005). Important results 

from many studies and models are: 

 

 There is a discernible human influence on global climate. 

 Climate is expected to continue to change in the future. 
 
According to Erasmus et al., due to the complex nature of atmospheric conditions – 

precipitation in particular – there is more confidence in temperature predictions than in 

hydrological predictions. Confidence is also higher in broad-scale (global and hemispheric) 

climate predictions, than in regional predictions. Despite these limitations, these results 

remain important, as they provide an indication of the potential effects of climate change, 

focusing on regions that are – to a large degree – dependent on favourable climatic 

conditions for securing livelihoods for the inhabitants. One such region is the Western Cape, 

where agricultural production is based largely on irrigation, and provides the backbone of the 

regional economy (adapted from Erasmus et al., 2000). 

 

2.1 Modelling climate change (precipitation and temperatures) in the Western Cape  
 
There are a host of models developed by various meteorological offices worldwide. The 

Hadley Centre for Climate Prediction and Research, of the United Kingdom Meteorological 

Office, developed a model which is used to predict climate changes for the Western Cape 

region (Erasmus et al., 2000).This model gives pessimistic but robust predictions and it is 

generally accepted as being reliable. It is currently being used in the South African Country 

Studies Programme on Climate Change (Erasmus et al., 2000). In this model, the Western 

                                                
1
 The authors are a doctoral student, Department of Zoology, University of Pretoria; Professor of Zoology and 

Director of the School for Environmental Sciences, University of Pretoria; Professor of Agricultural Economics and 
Vice-chancellor and Rector, University of Pretoria. 
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Cape farm sector has been divided into ten relatively homogeneous sub-regions and the 

model aims to determine the effects of climate change, particularly rainfall.  

 

Table 2 contains a summary of the possible future changes in precipitation that can be 

expected in the Western Cape farming sector (Erasmus et al., 2000). 

 
Table 2: Summary of present and predicted future mean precipitation for the 

Western Cape sub-regions 
 

 
Sub-

region 

 
Present 

mean  
PPT 

February 

 

 
Predicted 

future 
PPT 

February 

 
% 

Change 

 
Present 

mean 
PPT 

August 

 
Predicted 

future 
PPT 

August 

 
% 

Change 

 
Mean 

annual 
PPT 

 
Predicted 

future 
mean 
PPT 

 
% 

Change 

 (mm) (mm) (%) (mm) (mm) (%) (mm) (mm) (%) 

1 9.800 9.522 2.8 81.000 75.020 7.4 632.400 602.142 4.8 

2 14.111 13.688 3.0 117.889 112.485 4.6 831.187 801.741 3.5 

3 14.871 13.654 8.2 52.516 46.351 11.7 514.499 477.492 7.1 

4 32.048 29.363 8.4 38.857 33.227 14.5 531.023 486.128 8.5 

5 32.385 28.033 13.4 32.462 28.707 11.6 501.820 448.008 10.7 

6 17.731 13.953 21.3 22.962 18.750 18.3 351.138 302.068 14.0 

7 6.750 5.461 19.1 47.021 43.617 7.2 421.029 391.111 7.1 

8 4.227 3.976 5.9 61.773 60.071 2.8 417.708 399.470 4.4 

9 1.213 0.922 24.0 27.574 27.273 1.1 219.157 203.190 7.3 

10 16.551 10.015 39.5 7.562 6.703 11.4 225.812 164.932 27.0 

 

The precipitation data used in this model consisted of annual and monthly means over the 

past 30 years. The results concluded that all the sub-regions have lower predicted 

precipitation values in February and August, as well as mean annual precipitation when it is 

compared to present values.  

 

Other Global Climate Models and associated Regional Climate Models predict a general 

increase of 1.5–2 °C in minimum and maximum temperatures for the Western Cape coastal 

area during all months. Increased minimum and maximum temperatures inevitably mean an 

increase in potential evaporation, which is likely to have profound effects on irrigated crop 

production through changes in crop growth rate, crop water demand, soil moisture and 

irrigation scheduling (adapted from Kabat et al., 2007; Schulze, 2007). 

 

2.2 Climatic conditions in the Garden Route area 

 

According to Severe weather compound disaster (2007), the Garden Route area receives 

rainfall all year round, governed mainly by two rain-producing systems namely, cold fronts 
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and westerly waves that approach from the west over the Western Cape. The sharp rainfall 

gradient between the mountains and the ocean contributes to an increase in the mean annual 

rainfall (MAP) on the highest mountain peaks of the Outeniqua Mountains, and a decrease 

near the coast. Trends differed between lowland and mountain areas (see Figure 3). 

 

Figure 3:  Mean annual rainfall for the Garden Route area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A climate analysis of selected stations for the Garden Route area (1970–2005) was 

undertaken during 2009 and 2010 by CSIR (a part of the first study). The data was analysed 

by the RClimDex software package. The RClimDex, as employed by Kruger (2006), has 

features for quality control and calculation of indices for rainfall and temperature (adapted 

from Lotter, 2009). Data from various climate stations in the Garden Route, were obtained 

and reflected the period from January 1967 to December 2008. Linear trends were 

determined for monthly minimum and maximum temperatures. Trends calculated for mean 

monthly minimum and maximum temperatures for the selected station at the Outeniqua 

Experimental Farm (George), are shown in Figure 4. 
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Figure 4: Future minimum and maximum anomaly for the George area 
 

 
 

 
The observed rainfall trend (Figure 5), and monthly trend (Figure 6), highlight a more 

pronounced decrease in rainfall during the winter months, and significant increases in rainfall 

during early summer and the period between March and April. Figure 7 represents the total 

annual rainfall observed at the Outeniqua Weather Station. 

 

Figure 5: Observed rainfall trend at the Outeniqua Weather Station from 1970–
2008 
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Figure 6: Observed mean monthly rainfall trend at the Outeniqua Weather Station 
from 1970–2008 

 

 
 

Figure 7: Observed total annual rainfall at the Outeniqua Weather Station from 
1967–2008 

 

 
 

A more detailed assessment of future changes in rainfall for the area is outlined in the 

Western Cape Strategy and Action Plan for the Western Cape (Midgley et al., 2005). 

Predicted trends include the following: 

 A reduction in winter rainfall. 

 Late summer increases in rainfall and rainfall intensity. 

 Increases in magnitude of rainfall events in mountainous areas. 

 Increased variability of rainfall distribution and increases in humidity during summer. 
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2.3 Farmers’ perspective on climatic conditions in the Garden Route 

 

2.3.1 An example of an individual perspective on climatic conditions in the Garden Route 

 

During the first study, farmers were inter alia asked which weather services they used in order 

to obtain their meteorological information. 100% of the farmers used the National weather 

bureau (South African Weather Bureau). 25% of the farmers used the Regional 

meteorological service (Outeniqua Experimental Farm). 20% of the farmers used local, 

private meteorological stations on their farms. Rainfall data was obtained from a farmer who 

uses a private meteorological station (see Table 3). 

 
  Table 3: Rainfall figures for Farm Tura Kina, Hoekwil: 1985–2010  

 
 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Jan 112 63 84 43 58 30 88 102 142 69 113 55 38 

Feb 66 34 49 37 37 124 76 105 29 80 83 42 102 

Mar 58 46 63 41 56 40 58 49 60 123 92 41 97 

Apr 64 24 157 87 95 110 56 35 125 73 98 29 60 

May 23 10 7 52 20 52 29 68 38 17 63 23 106 

Jun 37 28 47 47 26 78 48 53 26 31 27 12 43 

Jul 80 35 19 36 31 17 61 111 33 45 25 46 26 

Aug 17 138 83 63 22 50 49 50 33 141 42 49 81 

Sep 24 36 114 46 26 37 40 32 224 44 50 46 36 

Oct 139 139 29 54 175 87 163 200 46 86 35 183 102 

Nov 97 73 30 38 129 76 23 82 65 25 219 328 29 

Dec 104 74 71 61 35 53 137 34 146 185 109 87 31 

              

Total 821 700 753 605 710 754 828 921 967 919 956 941 751 

 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

     Jan 70 34 117 132 119 59 44 82 70 73 77 11 37 

Feb 46 37 78 49 18 5 86 35 54 53 82 53 81 

Mar 254 108 171 102 13 301 87 38 73 87 49 19 15 

Apr 10 78 21 35 26 47 37 84 134 47 42 53 47 

May 30 17 10 42 26 124 32 17 69 108 6 8 27 

Jun 15 8 5 0 39 44 17 34 37 59 63 74 98 

Jul 42 28 24 57 57 54 22 22 228 11 10 15  

Aug 52 30 11 55 97 37 62 31 256 23 68 9  

Sep 34 118 21 35 88 21 75 24 24 41 22 63  

Oct 31 97 54 62 0 79 91 4 98 59 63 62  

Nov 49 23 177 142 31 29 18 87 22 590 111 54  

Dec 69 46 80 51 18 62 244 16 39 107 4 65  

              

Total 702 624 769 762 532 862 815 474 1104 1258 597 486 305 

 

It was observed that the average rainfall from 1997 to 2005 was 699 mm per year. Where a 

year total is >800 mm, there have been two or more months with 100 mm+. The three lowest 
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rainfalls have occurred during the last eight years (2002, 2005and 2009). During November 

2007, the highest single rainfall occurred with 460 mm. 

 

From 1985 to 1997 (13 years), rainfall events of more than 100 mm, equated to 28 events on 

the farm. From 1998 to 2010 (the next 13 years), rainfall events of more than 100 mm, 

equated to 19 events on the farm. From 1985 to 1997 (13 years), rainfall events of less than 

20 mm, equated to 8 events on the farm. From 1998 to 2010 (the next 13 years), the rainfall 

events of less than 20 mm, equated to 26 events. Farmers need to take note of this because 

single rainfall events play an enormous role in water storage. Although the average amount of 

rainfall might not differ that much, the way in which it is distributed and the amount collected 

for a single rainfall event, influence a farmer‟s decision of whether to build an extra dam or 

increase the current dam wall size. 

 

2.3.2 Results of perception of climate change obtained from the First study 

 

To assess farmers‟ perceptions of climate change and variability, climatic data records 

obtained from the CSIR (2010) were investigated to see how trends and variability had 

evolved. In order to determine a perception of these trends, criteria were formulated to obtain 

a clear indication of how farmers perceive the climate.  

 

Determining factors for the perception analyses included: years of farming experience, access 

to water and area under irrigation, access to accurate weather forecasts and information, 

types of farming methods, general observations of diverse changes (for example, the 

increase in pests and diseases), and observations of extreme events (for example, an 

increase in floods, fires, drought and extreme wind conditions).  

 

Based on the information received from farmers on their perceptions of climate change, 

independent variables were selected. It was found that farmers who do not practise 

conservation farming, experience climate change. On the other hand, farmers that do practise 

conservation farming do not experience climate change as much as the farmers who do not. 

Farmers irrigating smaller areas experienced climate change more than those farmers 

irrigating larger areas. Farmers with more years of farming experience experienced climate 

change. Education and membership to a Water Management Association did not influence 

the perception of climate change for the selected random test. Similar studies have shown 

that education and extension services (workshops) are likely to influence farmers to perceive 

climate change, because it provides information about climate change (adapted from 

Gbetibouo, 2009; Mendelsohn, 1998). 

85% of the farmers, who observed an increase in minimum temperatures, indicated the 

months represented in Figure 8.  
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Note: 80% of the 85% of farmers observed an increase in the minimum temperature over the months April, May and 
June; 75% of the 85% over February; 70% of the 85% over January, March and July; 60% of the 85% over August, 

September, October, November and December. 
 

Figure 8: Percentage of farmers who observed an increase in the minimum 
temperature during certain months of the years 

 

According to the CSIR (2010), the data obtained from the Outeniqua Weather Station 

between the period of 1967 to 2008, indicates the general increase in both minimum and 

maximum temperatures over the years, in the Garden Route area. Rainfall data from the 

weather stations in Bergplaats, Herbertsdale, Karatara, Plettenberg Bay, Sandhoogte and 

Outeniqua; all indicated a change in average rainfall, but not necessarily a decrease in rainfall 

volume. However, between the period of 2000 to 2008, there was an indication of a decrease 

in rainfall figures for all the stations (mentioned above). 

 
Looking at the bigger picture, the evidence for a change in global climate is accumulating. 

Agriculture will increasingly need to adopt new, or expand on, current adaptation strategies 

and alternatives to be able to respond to the challenges posed by global climate change. 

 
Of the 20 farmers interviewed, 75% of the farmers perceived a decrease in rainfall over the 

years; 10% of the farmers perceived an increase in rainfall over the years; 15% of the farmers 

had not perceived a change in rainfall over the years. The perception of the decrease in 

rainfall might be influenced by the fact that the rainfall pattern in the Garden Route area has 

changed. Rainfall has become more erratic and less frequent. Most farmers formulated the 

change in rainfall as an increasing variability.  
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3. Social background with focus on perception and adaptation of farmers 
in the Garden Route: 

 
To date, many detailed research studies have experienced methodological difficulties 

associated with the quality of climatic and societal data. However, this has caused conflict 

because there is sufficient evidence to demand further well-structured investigations (adapted 

from Wigley, 1985). Wigley (1985), states that one of the obfuscating variables in determining 

the impact, is the adaptability of society to climate stress. The ability to adapt depends partly 

on whether or not, and how society perceives climate change. Little work has been done on 

this aspect and it would appear to be a fruitful avenue. 

 

According to numerous authors (see Gbetibouo, 2009); adaptation is widely recognised as a 

vital component of any policy response to climate change. Studies show that without 

adaptation, climate change is generally detrimental to the agriculture sector; however, with 

adaptation, vulnerability can be reduced largely (adapted from Gbetibouo, 2009). In this 

regard, some research studies shifted the focus of research from the estimation of impacts to 

the understanding of farm-level adaptation and decision-making. This shift in focus explores 

actual adaptation behaviour, based on the analysis of farmers‟ decisions in the face of 

variable conditions through survey data analysis, in-depth interviews, and focus group 

discussions with farmers and other farm experts, as stated by Maddison (2006). 

 

The adaptation options encompass a wide range of scales (local, regional and global), actors 

(farmers, firms and government), and types: (a) micro-level options, such as crop 

diversification and altering the timing of operations; (b) market responses, such as income 

diversification and credit schemes; (c) institutional changes, mainly government responses, 

such as removal-preserve subsidies and improvement in agricultural markets; and (d) 

technological developments and promotion of new crop varieties and advances in water 

management techniques (adapted from Smith and Lenhart, 1996; Mendelsohn, 2001; Smit 

and Skinner 2002; Kurukulasuriya and Rosenthal, 2003; as quoted in Gbetibouo, 2009). 

 

According to Maddison (2006), adaptation to climate change requires farmers to identify that 

the climate has in fact changed, as well as to identify the necessary adaptation techniques. 

The primary hypothesis of this study, with the farmers of the Garden Route area, is that 

farmers adapt to perceived climate change and variability. This analysis has been conducted 

in two stages. The first stage determined whether farmers perceive climate change and 

variability as a factor to consider in their agricultural farming practices, as well as the 

characteristics that differentiate between the farmers that did perceive climate change, and 

those that did not. The second stage investigated the adaptations of those farmers that did in 

fact perceive climate change. The determining factors of these adaptations were also 

examined. It is important to note that not all farmers who perceived climate change responded 

with adaptation methods.  
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3.1 Statistical analysis from the First study 

Univariate analyses for determining which factors had significant effects on farmers 

experiencing climate change and adapting to climate change, were conducted using cross 

tabulation and the Chi-square test for categorical variables, and one-way ANOVA for 

ordinal/continuous variables. In addition to the ANOVAs, non-parametric Mann-Whitney U 

tests were also conducted. 

For multivariate analysis, the Heckman Probit Model was used to determine the combined 

effects of factors on experiencing and adapting to climate change. The Model was selected to 

account for possible bias caused by only those farmers experiencing climate change being 

included in the climate adaptation model. The Model determines the likelihood of farmers 

perceiving climate change, as well as the likelihood of farmers actually adapting to these 

changes. The dependent variable for the selection equation is binary, indicating whether or 

not a farmer perceives climate change. The dependent variable for the outcome equation is 

also binary, indicating whether or not a farmer responded to the perceived changes by 

adapting his farming practices.  

Approximately two-thirds of the farmers that were interviewed did observe changes in climate; 

however, they did not always take remedial action.  

 

The first section of this study determined whether or not farmers perceived climate change 

(according to the list of variables below), and the second section of this study determined 

whether or not farmers adapted to the change according to the list of independent predictor 

variables in the second section. Section one and two were univariate comparisons and in 

Section 3, these variables are combined in the Heckman Probit analysis (See Annexure A for 

detailed results). 

 

3.2 Summary of the results obtained during the First study 

 

This section presents the results of the Heckman Probit Adaptation Model in which adaptation 

behaviour and experience (perception) of climate change were measured. The results are 

shown in Table 4. The independent predictor variables tested were Water Management 

Associations, areas irrigated, years of farming experience, education and access to credit 

(last mentioned only applicable to adapted).  

 

Belonging to a Water Management Association, did not significantly influence farmers in 

experiencing climate change. Smaller areas irrigated and further education showed a slight 
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trend of the possibility that farmers experienced climate change, but the random sample test 

was too small to see a significant trend.  

 

Belonging to a Water Management Association, did significantly influence farmers in the 

Garden Route area to adapt to climate change as P<0.05. The univariate result in this case 

was not significant. A possible reason for the smaller P value in the Heckman Probit analyses 

might be that the model also incorporated what farmers experienced.  

 

Area irrigated, years of farming experience and education had no significant influence on the 

behaviour and adaptation of farmers to adapt to climate change due to larger P values. The 

sample size for these independent predictor variables were too small to indicate the likelihood 

of adapting to climate change. 

 

Access to credit measured as an independent predictor variable, resulted in a small P value 

P<0.001. A significant trend can be recognised and it can therefore be deduced that access 

to credit, influences the behaviour of adapting to climate change. Farmers with access to 

credit adapted to climate change.  

 

Table 4: Final results of the Heckman Probit Adaptation Model: Garden Route 

 

 Coef. Std. Err z P>|z| 95% cI 95% CL 

Adapted 

Water 
Management 
Association 

.87 .39 2.20 0.028 .09 1.66 

Area irrigated -.00 .00 -0.97 0.33 -.00 .00 

Years‟ 
experience 

.54 .74 0.73 0.46 -.92 2.00 

Education 1.35 1.03 1.31 0.19 -.66 3.37 

Access to credit .82 .24 3.39 0.00 .34 1.30 

Experienced 

Water 
Management 
Association 

-.12 .92 -0.13 0.89 -1.92 1.68 

Area irrigated -.00 .00 -1.31 0.19 -.00 .00 

Years‟ 
experience 

.94 .56 1.67 0.09 -.16 2.05 

Education 1.02 .62 1.64 0.10 -.20 2.24 
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3.3 Heckman Probit results versus Univariate results 

 

This section presents the results of both the Heckman Probit Adaptation Model and the 

Univariate results. Results are shown in Tables 5, 6, 7 and 8. 

 

Both the Univariate results for conservation farming and organic farming show a significant 

trend in the perception of climate change. None of the other variables showed a significant 

trend and the reason might be that the sample size was too small. The same can be 

concluded for the Univariate results for adaptation. 

 

The Heckman Probit Model included looking at experience. Therefore, the smaller P values 

both found when looking at access to credit and Water Management Association as variables, 

showed a significant trend. Therefore, it can be deduced that farmers who belong to a Water 

Management Association and farmers who have access to credit, have adapted to climate in 

the Garden Route area. 

 

Table 5: Univariate variables: Perception 

 

 Not significant Significant 

Water Management 

Association 

p=0.5  

Conservation farming  p=0.001 

Organic farming  p=0.001 

Area irrigated p=0.21  

Years of farming experience p=0.15  

Education p=0.58  

 

Table 6: Univariate variables: Adaptation 

 

 Not significant Significant 

Water Management 

Association 

p=0.67  

Area irrigated p=0.48  

Years of farming experience p=0.52  

Education p=0.58  

Access to credit p=0.25  
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Table 7: Heckman Probit results: Experienced 

 

 Not significant Significant 

Water Management 

Association 

p=0.89  

Area irrigated p=0.19  

Years of farming experience p=0.09  

Education p=0.1  

 

 
Table 8: Heckman Probit results: Adapted 

 

 Not significant Significant 

Water Management 

Association 

 p=0.02 

Area irrigated p=0.33  

Years of farming experience p=0.46  

Education p=0.19  

Access to credit  p=0.00 

 
To conclude, the independent predictor variables tested in order to determine adaptation of 

farmers in the Garden Route area, were Water Management Associations, areas irrigated, 

years of farming experience, education, and access to credit. Some farmers adapted due to 

smaller areas irrigated; some due to years of farming experience and education, and a 

significant trend was farmers having access to credit. It resulted in the conclusion that farmers 

in the Garden Route, with financial support, adapted to climate change.  

 

The main adaptation strategies of these farmers included: changing the crop variety, 

automated irrigation, building water-harvesting facilities and keeping crop residues of the 

previous harvest on the land to preserve soil moisture, cooling the soil surface and stabilising 

soil temperature. Similar studies have shown that changing crop variety, changing planting 

dates, increasing irrigation and buying livestock feed supplements; were the main strategies 

farmers applied in order to adapt to climate change (adapted from Gbetibouo, 2009; 

Mendelsohn, 1998).  
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4. Economic background of the farming sector in the Garden Route 
 

4.1 International research, economy, agriculture and climate change 

 

With the steady increase in people‟s awareness regarding climate change and the impact on 

the agricultural sector across the globe, the relationship between climate change, perception 

and adaptation has attracted considerable attention in recent years. In an attempt to go 

beyond assumptions, researchers from a variety of disciplines, focused on anything from 

environmental, economic, and social impacts; to aspects of ethical analysis and paradigm 

shifts to obtain solutions for the changing climate and future scenarios in developed and 

developing countries. According to Olesen et al. (2009), studies on climate change performed 

in the last decade across Europe, indicate consistent increases in projected temperature and 

different patterns of precipitation. The responses in the questionnaires show a surprisingly 

high proportion of expected negative impacts of climate change on crops and crop production 

throughout Europe.  

 

Research on climate change and agriculture in developed countries has contributed to 

investigations in developing countries. In this regard, the International Food Policy Research 

Institute (IFPRI), together with international and regional organisations – most of which are 

members of the Consultative Group on International Agricultural Research (CGIAR) – have 

launched many research studies in order to assess impacts on agriculture and climate 

change, as well as the risks and challenges faced in Africa and South Africa (adapted from 

Gbetibouo, 2009; Benhin, 2006; Maddison, 2006). 

 

According to Mendelsohn (2000), African agriculture has the slowest record of productivity 

increase in the world, and experts are concerned that the agricultural sector in the African 

continent will be especially sensitive to future climate change, as well as any increase in 

climate variability. The current climate is already marginal with respect to precipitation in 

many parts of Africa, and although there are well-established concerns about climate change 

effects in Africa, there is little quantitative information concerning how serious these effects 

will be.  

 

A similar study, “An empirical economic assessment of impacts of climate change on 

agriculture in Zambia” (Jain, 2002), focused mainly on quantitative assessment of the 

economic impacts of climate change on agriculture and the farming communities in Africa, 

based on both the cross-sectional (Ricardian) method and crop response simulation 

modelling. According to Jain (2002), the project employed river-basin hydrology modelling to 

generate additional climate attributes for the impact assessment and climate scenario 

analyses, such as surface run-off and stream flow for all districts in the study countries.  
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The previously mentioned research studies indicate how some of the perceptions and 

adaptation methods to climate change in developing countries (Africa and South Africa) have 

been investigated. According to Gbetibouo (2009), many agricultural adaptation options have 

been suggested in the literature.  

 

The adaptation options encompass a wide range of scales (local, regional and global), actors 

(farmers, firms and government), and types: (a) micro-level options, such as crop 

diversification and altering the timing of operations; (b) market responses, such as income 

diversification and credit schemes; (c) institutional changes, mainly government responses, 

such as removal-preserve subsidies and improvement in agricultural markets; and (d) 

technological developments and promotion of new crop varieties and advances in water 

management techniques (adapted from Smith and Lenhart, 1996; Mendelsohn, 2001; Smit 

and Skinner 2002; Kurukulasuriya and Rosenthal, 2003; as quoted in Gbetibouo, 2009). Most 

of these represent possible or potential adaptation measures rather than ones actually 

adopted. Indeed, there is no evidence that these adaptation options are feasible, realistic, or 

even likely to occur (Gbetibouo, 2009). 

 

Maddison (2006) stated that from the variety of results and possible solutions obtained, it is 

unlikely that farmers would know immediately, the best response in dealing with climate 

change. The Food and Agriculture Organisation of the United Nations predicts that by 2085, 

11% of arable land in developing countries could be lost due to climate change, reducing 

cereal production in more than 65 countries. Looking specifically at Africa, the estimate is that 

25–42% of habitats could be lost (adapted from FAO, 2009). There is sufficient evidence to 

conclude that African agriculture is very vulnerable to climate change and that it is 

consequently urgent that studies be undertaken in Africa to estimate the likely magnitude of 

these effects, as well as to begin to understand adaptation options for Africa and South Africa 

(adapted from Gbetibouo, 2009; Mendelsohn, 2000).  

 

The researchers (Midgley et al., 2005), recognise and introduce the need for two types of 

adaptation, namely “resilience adaptation
2
”, and “acclimation-adaptation

3
”; in relation to a 

changing climate and agriculture in South Africa, as well as a number of potential barriers are 

introduced to implement adaptation plans. Research on the impact of climate change and 

agriculture included the use of the ACRU simulation model (Midgley et al., 2005). A further 

detailed report “A status quo, Vulnerability and Adaptation Assessment of the Physical and 

Socio-Economic Effects of Climate in the Western Cape”, states that the irrigation sector uses 

the largest amount of water, and that the biggest benefit, in terms of adaptation, must come 

from this sector. Irrigation efficiencies must increase dramatically.  

                                                
2  “The potentially damaging effects of changing climate extremes on sectors.” (Midgley et al., 2005:10, 12) 
3 “Address strategies to cope with the gradual changes in background climate. These include slow rates of warming 

that may ultimately require new behaviours and practices in human society.” (Midgley et al., 2005: 10, 12) 
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Farmers in some areas, for example, use very low-efficiency methods for irrigation (flood 

irrigation from a common furrow). Investment in water resource management should focus on 

increases in efficiency (demand side) rather than trying to increase the quantity supplied 

(adapted from Midgley et al., 2005).  

 

4.2 Economy, agriculture and climate change in the Garden Route 

 

The Garden Route area is a prominent dairy and vegetable producing area (adapted from 

Eden Growth and Development Strategy, 2007). The agricultural sector constitutes a 

prominent part of the Eden economy having a GRP share of 11,3% and an employment share 

of 15,4%. The Climate Change Strategy and Action Plan for the Western Cape (DEADP, 

2008), recognises water and agriculture as one of the most vulnerable systems in the 

Western Cape, under changing climate conditions.  

 

According to the farmers and literature (adapted from Botha, 2007), ryegrass, kikuyu and 

lucerne form the base of the dairy industry. Ryegrass produces optimally at an air 

temperature of 18 °C during the winter months and kikuyu at 21 °C. For each 1 °C increase in 

soil temperature above 18 °C, dry matter production tempo for kikuyu will increase by 16 kg 

per day. The expected increase in temperatures, according to Global Climate Models, which 

predict a general increase of 1.5–2 °C in minimum and maximum temperatures, may have 

negative implications for the productivity of these pastures. Increased temperatures mean an 

increase in potential evaporation, which is likely to have negative effects on irrigated crop 

production (adapted from Schultze, 2007).  

 

According to Schultze et al., (2005), these trends are likely to affect the timing and flow of 

rivers and streams, the recharge of supply dams, groundwater recharge, water quality, as well 

as the frequency and intensity of floods. The periodic floods and droughts over the past years 

led to significant economic losses in the Garden Route area. During drought episodes, 

grazing security, supply of water and job losses, had been some of the most significant 

impacts identified by the Climate Change Strategy and Action Plan for the Western Cape 

(adapted from DEADP, 2008). 

 

If agriculture in the Garden Route is to overcome anticipated climate change – which is 

predicted to cause more climate variability, floods and droughts – it urgently needs to adapt 

land and water management practices. The study identified that approximately 65% of the 

farmers who were interviewed, indicated perceptions that are in line with climatic data records 

for the Garden Route area, with temperature and rainfall patterns as the main indicators. Not 

all these farmers responded with adaptation methods. 
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4.3 Economic challenges for farmers in the Garden Route 

 

A significant portion of the agricultural sector within the Garden Route currently faces two 

major issues: financial instability and environmentally unsustainable farming practices 

(adapted from Hannes Muller, Land Care, pers comm). The misuse of land and water 

resources has resulted in significant environmental degradation throughout the Western 

Cape. Our water resources are particularly vulnerable; more than 90% of the river systems in 

the Western Cape are endangered or critically endangered. 

 

The Garden Route area falls within the Gouritz Water Management Area (WMA). 275 million 

m
3
 of water is made available, each year, in this WMA. The human requirements for this area 

(comprising agriculture, urban, industrial and recreational – such as golf courses, etc.), comes 

to 339 million m
3
 per year. This means that there is already a deficit of 64 million m

3
 of water 

per year. If the current, unsustainable land and irrigation practices, coupled with further erratic 

rainfall patterns continue, it may result in wide-scale food and water shortages. 

 

Farmers were asked to identify the factors influencing their changes to their farming activities, 

according to their long-term perception and experience of temperature, rainfall and extreme 

events. Farmers indicated that their own experience was a primary factor (flood events, 

droughts, change in rainfall pattern and an increase in wind). The second factor was the 

advice they had obtained from experts and at workshops. The third factor was the pressure 

they had received from the market, financial security, cash flow and risk to change.  

Another financial cost is to increase the carbon level of soil. Markets (local and overseas) 

demand certain specifications that farmers must fulfil before a product can be sold. In certain 

cases, certificates such as Eurogap and Leaf must be obtained, in order to qualify as a 

producer. Farmers are encouraged to adjust their farming practices in such a way that they 

maintain or increase the organic component in the soil on one hand – practices that hasten 

the oxidation of carbon, such as burning crop stubbles or over-cultivation, are discouraged.  

 

4.4 Market, organic farming and conservation farming in the Garden Route 

 

Farmers were asked if they had considered the option of organic farming (or currently practise 

organic farming), as well as listing any constraints relating to organic farming. 35% of the 

farmers indicated that they currently practise organic farming and that the local and overseas 

(export) market is their main reason for this farming method. 20% of the farmers indicated that 

the terms “organic farming” and “conservation farming”, appear to be very similar in practice.  
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45% of the farmers indicated that they perceive organic farming to be a “label” in order to sell 

a product, and that the quality of produce does not really differ much from other products 

produced through conservation farming. These farmers mentioned that organic farming does 

not provide food for the majority of the population; the prices of organic products can only be 

afforded by a very small percentage; thus still leaving us with the question on how to 

approach the food demand of the “general”, greater society. Farmers also indicated that 

organic farming is not a logical equation option, due to the fact that it is limited to certain 

markets, not always viable and that farmers struggle with inputs in order to sustain a yield. 

Farmers were also asked if they had considered the option of conservation farming (or 

currently practise conservation farming), as well as listing the constraints relating to 

conservation farming. 45% of the farmers indicated that they currently practise conservation 

farming and that some of them are still in the process of changing over to this particular 

farming method. 

According to these farmers, conservation farming consists of three components, namely: no 

or minimum till, retention of plant stubble on the land, and crop rotation with various crops. 

The soil is not ploughed if there is no, or minimum till.  

Farmers indicated that the changeover from conventional farming to conservation farming can 

be very expensive, in terms of specialised planting equipment and completely new dynamics 

of conservation farming systems – both of which require high management skills and a 

learning process for the farmers (perhaps the reasons that have prevented some farmers 

from switching over prior to this). 

 

5. Summary of the background of the biophysical, climatic, social and 

economic conditions in the Garden Route 

 

The statistical analysis of temperature data from 1967 to 2008 in the Garden Route area, 

shows trends of increasing temperatures and variability in rainfall. Most of the farmers‟ 

perceptions of climatic variability are in line with climatic data records, and are able to 

recognise that temperatures have increased, as well as a change in rainfall patterns. Farmers 

irrigating smaller areas experienced climate change more than those farmers irrigating larger 

areas. With more experience, farmers are more likely to perceive change in temperature.  

 

Although farmers are well aware of climatic changes, few seem to take steps to adjust their 

farming activities. Only approximately one-third of the farmers have adjusted their farming 

practices to account for the impacts of climate change. The main adaptation strategies of 

farmers in the Garden Route area included: changing the crop variety, automated irrigation, 
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building water-harvesting facilities, keeping crop residues of the previous harvest on the land 

to preserve soil moisture, cooling the soil surface and stabilising soil temperature. 

 

The Heckman Probit Adaptation Model was applied to examine the determinants of 

adaptation to climate change and variability. The results highlight that farm sizes, farming 

experience and access to credit are the factors that enhance adaptive capacity to climate 

change. Government policies should therefore strive to ensure that farmers have access to 

affordable credit so that they can increase their ability and flexibility to change production 

strategies in response to the forecasted climatic conditions. Irrigation investment needs 

should be reconsidered to allow farmers increased water control to counteract adverse 

impacts from climate variability and change. To promote efficient water use, emphasis should 

be on pricing reforms. The uncertainties of climate change and variability are limitless – both 

in the number of strategies and in the combinations of management measures that comprise 

a strategy. The Intergovernmental Panel on Climate Change (IPCC, 2001), lists six reasons to 

adopt adaptation strategies to possible climate change, irrespective of when, where and if 

climate change is going to have an impact on a certain region: 

 

1.    Climate change cannot be totally avoided. 

2. Anticipatory and precautionary adaptation is more effective and less costly than forced, 

last-minute, emergency adaptation or retrofitting. 

3. Climate change may be more rapid and more pronounced than current estimates 

suggest. Unexpected events are possible. 

4. Immediate benefits can be gained from better adaptation to climate variability and 

extreme atmospheric events. 

5. Immediate benefits also can be gained by removing mal-adaptive policies and practices. 

6. Climate change brings opportunities as well as threats. Future benefits can result from 

climate change. 

 

6.  National Strategies to address climate change in South Africa 

 

As part of the South African climate change response strategy (as adapted from the Green 

Paper 2010) the following strategies forms part to achieve South Africa’s climate change 

objective:  

 

6.1 Key adaptation sector: Water 

 
 
Present population growth trends and water use behaviour indicates that South Africa, as a 

water scarce country, will exceed the limits of its economically usable, land-based water 

resources by 2050.  
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Increasingly, South Africa‟s water security will depend on the extent to which it is able to 

refine and re-orientate its institutional arrangements to make the most responsible, equitable 

and effective use of its water, while strengthening environmental management of the natural 

resource base. Challenges to this from the likely impacts of climate change include:  

 

Increased variability of storm-flow and dry spells - By ~2050 the frequency of storm-flow 

events and dry spells is projected to increase over much of the country, especially in the east 

(over much of the Eastern Cape and KwaZulu-Natal, including some of the most crucial 

source regions of stream-flows in southern Africa such as the Lesotho highlands), but much 

less so in the west (much of the Western and Northern Cape).  

Increased cost - The cost of providing water will rise. It is estimated that just a 10% decline 

in run-off could double the cost of new water schemes, raising the cost to the fiscus and users 

of new infrastructure developments. Already the cost of water from South Africa‟s new big 

dams may quadruple and result in even higher prices than users are accustomed to paying. 

In addition, Inter-basin transfer schemes, high levels of assurance of supply to key sectors of 

the economy and extensive local reticulation networks require extensive pumping, with rising 

energy costs.  

Rising temperatures - Climate change will bring higher average temperatures. This is 

projected to lead to more erratic weather, more flooding and greater rainfall variability. Higher 

temperatures will increase evaporation from dams and rivers, and will reduce run-off on the 

ground, so that less of the water that falls reaches our rivers and dams.  

 
6.1.1 In response to impacts of climate change on water resources, South Africa   

will:  
 

 Continue to develop and maintain good water management systems and institutions, 

from village through to national level, to ensure we achieve our equity objectives, and 

can sustain affordable provision of water to all.  

 Accelerate the development and/or capacity of effective and accountable catchment 

management agencies that will: promote equitable and sustainable use of available 

water resources at local and regional level; strengthen water resources regulation at 

local and regional level; monitor developments and emerging stresses, and propose 

effective ways of addressing them. As groundwater grows in strategic importance as 

a result of increased surface water evaporation, they will have to manage the 

recharge of aquifers as an integral part of local water management where this is 

feasible.  

 Invest in monitoring capabilities across a range of disciplines in order to spot trends 

and understand them as well as track the efficacy of adaptive strategies.  

 Accelerate the finalisation and implementation of cost reflective water and water-use 

pricing including effluent charges.  
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 Optimise the re-use of wastewater. For example, although most coastal towns 

discharge their effluent to sea after limited treatment through marine outfalls, cities 

like Cape Town and Durban are now acknowledging that it is significantly more cost-

effective to treat and recycle this water for re-use, rather than building new dams.  

 Increase investments wastewater treatment capacity to meet stipulated norms and 

standards for waste discharge – to safeguard public health, river health and 

ecological services and to minimize environmental disasters and treatment costs.  

 Increase investments in maintenance and renewals to minimize system losses in 

infrastructure networks. Maintenance deferred is infinitely more expensive, and the 

country needs the most efficient networks possible to optimize currently available 

resources.  

 Develop and implement an household rainwater harvesting incentive programme.  

 Implement integrated water resource management including protecting and restoring 

natural systems, increasing conjunctive use of surface and ground water, and 

learning through adaptive management experiments. Given South Africa inter-basin 

and trans-boundary transfer schemes integrated water resource management 

provides an important governing framework for anticipating and achieving successful 

adaptation measures across socioeconomic, environmental, and administrative 

systems. It needs to facilitate effective actions for specific outcomes based on 

linkages among monitoring, research and management as climate varies and 

changes. It explicitly addresses information across the nodes of action viz. States, 

agencies, communities and the private sector.  

 Explore desalination opportunities, especially those that may be powered by 

renewable energy resources.  

 Vigorously enforce compliance with water quality standards to ensure that our water 

remains fit for use, and that clean water is available for blending to dilute pollutants. 

Contamination by salts, excessive nutrients, heavy metals and other pollutants must 

be restricted.  

 Develop and rollout more effective support mechanisms to ensure that safe drinking 

water is available to all, with a priority of ensuring that affordable access for all is 

safeguarded  

 Measurably improve the management and maintenance of existing systems and 

strengthen the foundation of professionalism that already exists.  

 Invest in maintenance and renewals to minimize system losses in infrastructure 

networks. Maintenance deferred is infinitely more expensive, and the country needs 

the most efficient networks possible to optimize currently available resources and 

protect future ones. 
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6.2 Key adaptation sector: Agriculture  

 
The agricultural sector is a key component of the South African national economy. While the 

direct contributions to GDP and employment are less than 5% and approximately 13% 

respectively, its full contribution, with multipliers, comprises up to 12% of GDP and 30% of 

national employment. Potential adverse impacts of climate change on food production, 

agricultural and subsistence livelihoods, rural nutrition and food security in South Africa are 

significant policy concerns. Furthermore, agriculture is a relatively significant source of 

greenhouse gas emissions with enteric fermentation and manure management accounting for 

over 20 million tons of CO2-eq emissions in 2000 (approximately 4.6% of total net emissions), 

with cropland accounting for over 17 million tons of CO2-eq emissions (approximately 3.7% of 

total net emissions).  

 
Agriculture is the largest consumer of water (for irrigation) and is vulnerable to changes in 

water availability, increased water pollution (particularly from toxic algal or bacterial blooms) 

and soil erosion linked to more intense rainfall events. Intensively irrigated agriculture uses 

more than 50% of South Africa‟s water, and is thus at risk due to both increased evapo-

transpiration and competition from urban and other water uses.  

There is sufficient evidence to confidently predict that yields for certain crops will increase in 

some areas and decrease in others, while certain previously climatically unsuitable areas for 

specific crops will become suitable and vice-versa. Evidence also suggests that small-scale 

and urban homestead dry-land farmers are most vulnerable, and large-scale irrigated 

production is least vulnerable to projected climate change, given sufficient water supply for 

irrigation.  

 
Climate change (including increased atmospheric carbon) may complicate the existing 

problems of bush encroachment and invasive alien species in rangelands and rising 

atmospheric CO2 levels may be increasing the cover of shrubs and trees in grassland and 

savanna with consequent disruption of existing productive activities such as cattle farming.  

International climate change measures have started affecting South Africa‟s agricultural 

export products, through shifts in the preferences of consumers, particularly in the EU, away 

from purchasing of carbon intensive products. The term “food miles” is used to refer to the 

distance food is transported from the point of production to the point of consumption, and is 

increasingly being used as a carbon emission label for food products.  

 
6.2.1 In response to these challenges to the agricultural sector, South Africa will: 
   

 Assess and investigate appropriate and country specific adaptation options in relation 

to their costs and associated environmental risk and support the agricultural 

industry's proactive efforts to exploit new agricultural potential and opportunities (new 
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areas, new crops, etc.) and reduce the impacts on existing potential (crop switches, 

etc.).  

 Invest and improve on its research capabilities in relation to investigating and 

implementing water and nutrient conservation technologies, developing climate 

resistant crop varieties (crop diversification) and creating a suitable database on 

greenhouse gases emissions that is specific to the agricultural sector and in line with 

the National Atmospheric Emission Inventory (see 9.2.3).  

 Investigate short, medium and long term adaptation scenarios for the agriculture 

sector. Strategies and policies supporting this sector could usefully be informed by 

such considerations. Further supporting conservation agriculture, promoting the 

practise of conservation tillage, and initiating country wide organic farming pilot 

projects.  

 Use early warning systems to assist with timely early warnings of adverse weather 

and the possibility of related pest and disease occurrence whilst also providing up to 

date information and decision support tools to assess the vulnerability of farmers and 

inform on-farm management decisions.  

 Invest in education and awareness programmes in rural areas and link these to 

agricultural extension activities to enable both subsistence and commercial producers 

to understand, respond and adapt to the challenges of climate change.  

 

6.3  Key adaptation sector: Natural resource: Terrestrial Biodiversity 

 

South Africa is one of the world‟s top 3 mega-biodiverse nations, along with Brazil and 

Indonesia, and is thus one of the richest countries in terms of diversity of plants and animals 

(marine and terrestrial) and levels of endemism. Of the 34 internationally recognised 

biodiversity “hotspots”, 3 are in South Africa: the Cape Floristic kingdom; the Western Cape / 

Succulent Karoo region; and the Maputoland-Pondoland region. Although the immense 

contribution of our biodiversity to our economic, social and spiritual well-being is difficult to 

measure, it is generally accepted that this contribution is significant and essential. Despite 

this, it has been reported that 44% of river ecosystems, 23% of estuarine ecosystems, 12% of 

marine ecosystems and 5% of terrestrial ecosystems in South Africa are already critically 

endangered.  

South Africa is also substantially affected by invasive alien species in the terrestrial, 

freshwater and marine realms, and their considerable biodiversity and socioeconomic 

consequences are well established. In addition to these current threats, there is much 

evidence that South Africa‟s unique and rich biodiversity is at further risk from projected 

anthropogenic climate change by 2050.  

The most adverse effects of projected climate change on endemic species associated with 

unmitigated greenhouse gas emissions trends are projected in the winter rainfall biomes, the 
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Fynbos and Succulent Karoo, with between 20 and 40% of the areas supporting these 

biomes exposed to new climate conditions by 2050, and with some impacts on species 

already observable, including an observed increase in wildfire frequency.  

Additional stresses to biodiversity that will interact with climate change include fire frequency 

(which appears already to show climate change-related increases in the Fynbos biome) and 

invasive alien species. The combined effects of these and stresses relating to land use and 

fragmentation of habitats will further increase the vulnerability of biodiversity to climate 

change.  

With respect to invasive species, if climate change projections are borne out, even more 

serious invasions are expected with tropical species becoming a more significant component 

of the invasive biota, the distributions of many species currently limited by water availability 

expanding into previously drier areas and CO2 fertilization effects possibly increasing the 

impact of invasive woody plants. Furthermore, the future efficacy of biological control agents 

(one of the key interventions to control invasive alien species) under altered climates is an 

uncertainty that poses a major risk for future management and control.  

 
6.3.1 In response to challenges in the biodiversity sector, South Africa will: 
  

 Prioritise support for monitoring efforts and experimental studies at national and sub-

national scale aimed at evaluating future risks to biodiversity, improving model 

projections of impacts, and informing the design and assessment of adaptation 

responses.  

 Encourage and facilitate the building of partnerships to enable effective management 

of areas not under formal protection and investment in the expansion of key protected 

areas (which were not originally designed with climate change trends in mind) in line 

with the most robust knowledge of climate change impacts.  

 Ensure that protected area planning and expansion strategies benefit from an eco-

system approach and focus to ensure that threatened biomes, landscapes and 

species are given special protection and that conditions are established that will 

minimise the risks of species extinction.  

 Ensure that a comprehensive biodiversity monitoring system is established that can 

provide timely information on specific risks.  

 Expand existing programmes to combat the spread of alien and invasive species and 

the destruction of sensitive ecosystems including Working for Water, Working for 

Wetlands and Working on Fire.  

 Promote efforts to conserve, rehabilitate and/or restore natural systems that reduce 

and/or improve resilience to climate change impacts, e.g. mangrove forests and their 

positive impact on storm surges.  

 In the medium-term, create and maintain a gene-bank of critically endangered 

species.  
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Finally, there is a clear need for improved recognition of the fact that the world is rapidly 

changing. Government and ultimately, individuals, should adjust, show resilience and develop 

effective adaptive responses to changes in climatic conditions, as well as adapt ways of 

thinking, acting, farming and managing vital resources such as water. 

 

In the next section (Part II) of this report, the main issues (reflected as inputs) regarding the 

above-mentioned and possible scenarios in the Garden Route area, were obtained from 

farmers and specialists.  
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PART II 
 

Sustainable land and water management in South Africa is more critical today than ever before. Crop output is dwindling, and water management and 

storage infrastructure are desperately needed in order to fast track and sustain socio-economic development in the Garden Route area (adapted from 

person. comm. H. Muller). Discussions are long overdue in finding solutions that charter a path into a future that guarantees sustainable food production, 

together with sustainable management of the environment and resources. 

 
On 15 June 2010, a workshop was held. Five farmers from the Garden Route region were selected to attend this workshop. The purpose of the 

workshop was to provide possible solutions for wiser agricultural practices in the Garden Route, taking the following scenarios into account: 

 

 If agricultural practices continue as per status quo – with no change in climatic conditions. 

 If agricultural patterns are significantly modified, to reduce agricultural impact on local biodiversity – with no change in climatic conditions. 

 If agricultural practices continue as per status quo – with significant change in climatic conditions. 

 If agricultural practices are significantly modified, to reduce agricultural impact on local biodiversity, and taking account of likely changes in 

climatic conditions. 

 
On 20 October, a second workshop was held where a panel of experts (an agricultural economist, a climatologist, a biologist and a sociologist) reviewed 

and gave input to the comments of the farmers obtained during the first workshop. The specialists gave their recommendations to farmers, relevant 

government departments and politicians, taking the above-mentioned scenarios into account. The results were summarised according to four main 

categories, namely: (1) climate and water usage, (2) alien management considerations, (3) adaptation (short and long term), and (4) research and future 

considerations. 
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1. Climate and water usage 

 
1.1 Perception of rainfall patterns in the Garden Route 
1.2 Perception of temperature patterns in the Garden Route and accurate weather predictions 
1.3 Access to water, underwater table and dams 
1.4 State dam/scheme 
1.5 More storage 
 

2. Alien management considerations 
 

2.1 Alien management considerations 
2.2 Opportunities with alien vegetation 
2.3 Market and alien control 
2.4 Do farmers work together to deal with alien control? 

 

3. Adaptation: short and long term 
 
3.1 Is it necessary to consider having alternative crops? Identify barriers. 
3.2 What alternative crops are there? Implementing and identifying crops that are better adapted to hotter and drier conditions. 
3.3 Irrigation and subsidised systems 
3.4 Farmers consider other areas 
3.5 Leaving the farming industry 
3.6 Workers and social aspects 

 
4. Research and future considerations 

 

4.4 What research is required? 
4.5 If the climatic conditions do not change significantly, will the farmer be able to continue “as normal” or will substantial changes to agricultural practices 

be needed? 
4.6 Methods to ensure farms become more viable and sustainable in this region 
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1. Climate and water usage 
 

Issue Farmers’ comments  Specialist input 
 

1.1     Perception of rainfall 
patterns in the Garden 
Route: 

 

During the first study, farmers were asked in what way they foresee a 

change in the rainfall patterns in future (in the next 30 years). 100% of 

the farmers indicated and agreed that the rainfall pattern has 

changed. 50% of the farmers predicted that erratic rainfall patterns 

would continue. 35% of the farmers indicated that they are currently 

experiencing a dry period, and that in future, they predict further 

wetter and drier periods would occur. According to this 35% of the 

farmers, there is a possibility that there could be a wetter period (as 

opposed to a drier period) in 30 years from now. 15% of the farmers 

indicated that they had no comment with regard to the prediction of 

future rainfall patterns.  

 

Most farmers formulated the change in the rainfall as an increasing 

variability. Farmers mentioned that the change in rainfall made it 

difficult when planning their future agricultural practices. Farmers 

emphasised the need to obtain permission to increase storage and 

dam capacity (more dams and higher dam walls).  

 

The current political situation (BEE contracts) was noted as a barrier 

in this regard; it influences the choice of varieties and cultivars for 

 
The Garden Route area has variable rainfall, and the 

constant pattern from previous years has changed.  

 

Projections of climate change impacts (rainfall, 

temperature, extreme events, etc.), remain speculative, 

although strong trends have been detected in the physical 

environment (rising sea level, warming Agulhas Current and 

parts of the Benguela Current).  

 

There is an increase in evaporation due to higher 

temperatures (adapted from Midgley, 2010). 

 

Way forward: 

 Better water management is needed, especially 

during extreme rainfall events and dry periods. 

 There needs to be an improvement in habitat 

management. 

 The competition for urban development is evident 

and the balance between agricultural needs and 

urban requirements needs to be addressed.  
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future planning. Due to the change in rainfall patterns, the importance 

of irrigation and irrigation techniques were highlighted by farmers. 

 Information sessions with both Government 

(Department of Agriculture) and farmers, are 

essential to develop a strategy. 

1.2     Perception of temperature 
patterns in the Garden 
Route and accurate weather 
predictions: 

During the first study, farmers were asked in what way they perceive 

the maximum and minimum temperatures to change in the next 30 

years. 50% of the farmers indicated that in future, the trend of a 

general increase of temperature would continue. In order to adapt to 

the temperature increase, 45% of the farmers mentioned that they 

should purchase feed from other regions. Farmers relying on grazing 

should consider storing more feeds for their animals. 40% of the 

farmers indicated that the maximum and minimum temperatures 

follow a trend of both warmer and cooler periods; however, they were 

currently experiencing a warmer period. According to these farmers, 

the possibility exists that a cooler period might occur in 30 years from 

now. 15% of the farmers indicated that they had no comment with 

regard to the prediction of future temperatures.  

 

Farmers also mentioned that the change in temperature influences 

the choice of varieties and cultivars for future planning. The risk to 

change remains that of the farmer. The increase of temperatures 

increases the rate of evaporation. Farmers placed great emphasis on 

the importance of suitable irrigation and irrigation techniques. 

 

Under a relatively unmitigated global emissions scenario, it 

is predicted that temperatures in coastal regions will 

increase between 1–2 °C (2050) and 3–4 °C (2100).  

Surface air temperature has warmed significantly over 

much of South Africa, including the Garden Route area (see 

Figure 9). 

Figure 9:   Trend in minimum and maximum      
temperatures (South Africa) 

 

                                  (Figure 9 courtesy of G. Midgley.) 
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Farmers are uncertain of what the future trend would be and they are 

just as uncertain as to which reliable climatic or meteorological 

source(s) would be able to assist them in future planning, as well as 

how it would affect the social, biophysical and economic status of the 

region.  

90% of the farmers rely on meteorological information when 

conducting their farming activities. Farmers placed great emphasis on 

the need for accurate and reliable weather predictions. 

 

Farmers were asked which weather services they used for obtaining 

their meteorological information. 100% of the farmers use the 

National weather bureau (South African Weather Bureau). 25% of the 

farmers use the Regional meteorological service (Outeniqua 

Experimental Farm). 20% of the farmers use local, private 

meteorological stations on their farms. 15% of the farmers use the 

media (newspapers). 30% of the farmers use other sources 

(neighbours and own analyses).  

 

Farmers indicated that they cannot always just rely on predictions, as 

it will have strong influences on their way of farming. They indicated 

that the weather information obtained by the George Airport, could 

perhaps assist the farmers in the region; however, no such structure 

is in place. 

 
Way Forward: 

 Research and technology should focus on 

developing adaptation strategies for the Garden 

Route, for example: approaching insurance 

companies, universities, farming technology 

companies and other interested stakeholders in the 

Garden Route, to convince them to fund further 

research (Masters, PhD and Postdoc) in the 

specific region. 
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1.3     Access to water, 
underwater table and dams: 

100% of the farmers who were interviewed have access to water. The 

following percentages represent the forms or sources of water that 

the 20 farmers currently have access to, on their farms: off-stream 

dams (75%); dams affecting a river course (25%); boreholes (40%); 

“Leibeurt” (15%). Current water quota: 35% of the farmers chose not 

to comment on their current water usage (water allocation or water 

quota).  

During this current dry period, farmers have found themselves to be 

operating in a “survival mode”, and in some instances, farmers have 

increased their dam walls illegally – due to a long period of 

authorisation, and according to the lack of government support or a 

funded state scheme such as the Orange River scheme, Berg River 

dam, and Lesotho-Highland scheme. Farmers indicated that they are 

aware the underwater table needs to be considered. They also 

indicated that the natural flow needs to be left alone and that the 

technical people (experts) would need to consider the overflow into 

the sea. The perception that dams are negative is debatable.  

 

A significant proportion of surface water resources have 

already fully been allocated. 

Way forward: 

 Aquifer management needs attention, together with 

research and practical implementation. 

 Water shortage in the Gouritz Water Management 

area is evident and communication to the 

agricultural sector is critical (see Figure 10). 

 

Figure 10: Water shortage in Garden Route 

 

 
                               (Figure 10 courtesy of G. Midgley) 
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1.4         State dam or scheme: 

 

Ten years ago, a study for water from the Knysna River was 

considered; however, the municipality deemed to not have the funds 

or the need to proceed. Farmers indicated that private studies have 

been performed and have not been considered, thus leaving the 

responsibility on the farmers to make their own plans. There was a 

unanimous outcry from farmers to the Department of Water Affairs to 

assist them in obtaining permission for building more storage dams 

on their farms. In response to this request, Mr Rashid Khan called for 

a meeting with the National Planning Team to be held on the 3
rd

 of 

August 2010, in the Eden District, to deal with and fast track all 

applications for new storage dams as part of the declared disaster (in 

order to ensure that a more sustainable solution be put in place).  

 

The request by farmers was that the limitation of 50 000 m³ for a dam 

should be increased to 200 000 m³. No decisions were taken at the 

meeting and any decisions made are therefore considered arbitrary. 

The meeting appeared to be an attempt to legitimise a process, i.e. 

that consultation had taken place. Farmers question how legitimate 

and legal the gazetting of a 60% water restriction is, given the 

following: 

 

1) There is no water originating from a state water scheme. 

2) Most farmers have probably only used 50% or less of their 

water rights over the preceding 12 months. Therefore, they 

A clear strategy is needed to plan the way forward. 

 
Factors needing attention include the following: proper 

management of run-off, especially after heavy rain fall 

events; research of the negative impacts should farmers for 

example, get permission to increase the current storage of 

50 000 m³ for a dam to be increased to 200 000 m³. 

 

Way forward: 

 Management of the catchment area needs a holistic 

approach. 

 The Government and farmers need to work together, 

with a specific need to determine what level of 

Government (including all the role-players) would be 

involved, and what their roles would entail. The same 

applies to the farmers – they need to know the ways 

and roles in which they must work together on the 

different levels, in order to make effective changes.  

 The environmental management regulations and 

enforcement on agricultural lands, falls primarily 

under the scope of the Provincial and National 

Government.  

 However, in terms of a holistic catchment 

management, municipalities are important 



 45 

are probably entitled to a 90% usage over the next 12 months 

within a 40% restriction. 

3) As this is not a state or state-subsidised irrigation region, all 

irrigation infrastructures are therefore privately funded and 

the state should compensate farmers fully for losses incurred 

because of any state-imposed restrictions to assist local 

authorities. 

4) If DWAF and municipalities were serious about water, they 

would have looked at catchment-management principles such 

as Work-for-Water, alien plant eradication and block burns a 

year or two ago. Even the 1979 White Paper identified this as 

a prerequisite for sustainability. Pumps were allowed to lie 

defunct from 2008 to the end of November 2009, thus 

illustrating poor management. This could perhaps be used by 

farmers as a compensation claim. 

5) The restrictions on the construction of storage dams and the 

imposition of further BEE stipulations for dams, have greatly 

aggravated the water crisis in agriculture. The reassurances 

and promises around dam applications given by DWAF at the 

meeting have not been carried out in practice.  

6) If DWAF are successful in implementing restrictions, it will 

affect farmers already suffering from adverse economic 

conditions under the recession and subject to a debilitating 

national agricultural policy. The immediate effect will be 

stakeholders with whom farmers need to engage, 

along with the other big landholders (for example, 

CapeNature and SANParks).  

 Dialogue sessions should play an important part in 

mutual understanding of the raised issues (1–8). 
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substantial and there will be immediate retrenchment of 

workers and intermediate management staff. 

7) It is highly unlikely that farmers, who have made and must 

service large investments in irrigation, will be in a position to 

co-operate with the envisaged measures. DWAF's track 

record, coupled with the implementation of the new Water 

Act, have not instilled much confidence. 

8) DWAF and municipal officials that were present were also 

unable to give any indication of minimum climatic conditions 

or dam levels for relaxation or cessation of these proposed 

restrictions. 

1.5         More storage: 

 

During 1996, the water legislation changed and water rights were 

nationalised. Farmers indicated that the legislation is not the problem; 

the problem lies with there being no political will to execute an 

effective series of plans. There is a perception that unless a farmer is 

BEE contracted; a farmer cannot apply to engage. In the past, 

farmers were able to buy a farm near a water source; now a farmer 

needs to pay for his or her water rights. The efficiency is lost, because 

the farmers at the bottom of the river get less, due to the regulation 

structure.  

 

In South Africa, the focus should be placed on water, with an 

emphasis on legislation. One of the farmers indicated that in the 

current South African authority structure – with specific reference to 

The specialists raised the following concerns: more dams, 

more storage: what would the long-term implications be 

with regard to the following? 

 

 Impacts on environment (water, biodiversity and soil) 

 Sustainability of the farming sector in the Garden 

Route area. (Are more dams the answer, or do 

farmers need to accept the current storage 

allowances and adapt accordingly for example, 

changing irrigation to more appropriate systems?) 
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the Department of Water Affairs – there is a serious lack in leadership 

and a loss of experts. These issues pose as serious problems. It was 

indicated that as people (experts) retire, they are not being replaced 

(in terms of expertise and experience). The experts that are in the 

field work in a private capacity. According to some farmers, BEE is 

sadly enough allowing for the deterioration of expertise.  

 

The Eden District is currently officially declared as a drought area and 

there is a serious shortage of water. Farmers indicated that they were 

aware of urgent plans being made, but without undergoing any real 

study.  

 

Furthermore, farmers indicated dams could not be built for years, 

because there was never a priority to do so; instead the idea was 

constantly being put on a backburner to political issues, and there 

was no focus on the need of the region. According to a farmer, he 

said that they have spoken about alternative methods before; 

however, the priority at the “top” is not adhered to by the top. In the 

past, farmers had the expertise; however, due to political conflict, the 

people in power are not necessarily the experts and they pursue the 

party vote.  

 

Farmers experienced that the two recent years of drought, were 

preceded by two years of flooding. If the farmers are able to stock the 

Would the lack of storage lead to more unlawful practices, 

such as activities in floodplains and illegal pumping from 

rivers? What are the risks and vulnerabilities involved? 

 

Way forward: 

 There needs to be more focused research and 

assessment of risk and vulnerability of the agricultural 

sector in the Garden Route. The sustainability of 

agriculture in the region should be addressed. Focus 

should be on current unsustainable farming and 

adaptation measures, which involve further risk to 

farmers. Land use change in the area (e.g. to game 

farming, golf courses and selling off land to 

developers) are considered unsustainable.  

 There is a need to investigate who would be the best 

entity or entities to conduct such research. It is 

important that an objective, dispassionate team 

evaluate the full impacts of current and future storage 

structures on natural ecosystems, particularly the 

already stressed rivers and estuaries (the most recent 

Western Cape State of the Environment report states 

that at least 95% of rivers in the Western Cape are in 

an endangered or critically endangered state.) 
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excess water from one year to feed the lower rainfall the following 

year, there will be a huge need to increase storage – as with the 

Orange River and the Vaal River to store flood capture. In the Eden 

District, the infrastructure does not accommodate the capture.  

 

Farmers indicated that the run-off from the mountain could potentially 

be a solution. In the case of the recent Sedgefield shortage, a 

desalination plant was the result of crisis management and funding. 

Farmers do not consider urban systems to be the correct storage 

methods. An earlier proposal for a Sedgefield Dam (which would cost 

R110 000 000) on Peter Ried‟s farm, was not considered, as the 

funding was allocated rather to housing in the area.  

 

From a practical point, farmers also suggested to increase the 

storage of the George Dam. Farmers indicated that water 

management experts should consider the system and that the 

Department of Water Affairs is abdicating their responsibility to 

forward planning. According to the farmers, they have water 

catchment meetings to determine solutions, but only the Department 

of Water Affairs is equipped to do that research. There are short, fast 

catchments, but the farmers feel strongly that there has to be more 

storage and the increase in population size accentuates and 

aggravates the problem. 
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Farmers are also confused by the current applications. According to 

the Department of Water Affairs, raising a wall and extracting to a 

storage dam, are considered the same thing. Where the confusion 

lies is that taking water, storing water and using water are three 

different parts in the licence process. 

 

In practice, farmers struggle to farm effectively. When a farmer 

captures water in limited storage capacity during heavy rainfall, the 

excess water cannot be captured and flows straight into the sea. 

When there is less rainfall, a farmer still has limited storage capacity 

and results in using much less water.  

 

This is not a sustainable way to farm. Heavy rainfall results in excess 

waste; little rainfall results in the need to save water. Therefore, 

without effective storage – even when there have been high rainfall 

figures – there is sparse usage and excess waste. 
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2. Alien management considerations  

 
2.1      Alien management   

considerations: 

 

According to some farmers, alien vegetation slows the flow of a river, which 

actually assists them. However, not all farmers agreed to this statement. 

Vegetation is beneficial, whereas alien vegetation is non-beneficial. According to 

farmers, alien management is not a “hit-and-run”; it is a long-term process with 

sustained input. Landowners are responsible for alien management; however, not 

all farmers currently effectively adhere to this responsibility. Farmers mentioned 

that the problem should be looked at holistically. Alien vegetation is not 

necessarily bad; it is just important to be able to identify invasive vegetation. For 

instance, fruit and vegetables are examples of alien vegetation, but are not 

considered invasive. In saying this, invasive and damaging vegetation should be 

controlled by farmers.  

 

Farmers placed emphasis on the fact that in order to control invasive vegetation 

effectively, they need to have a plan. If invasive vegetation is taken out 

indiscriminately, it leads to other problems, such as corrosion and top soil run-off. 

Invasive vegetation must be replaced with suitable vegetation. Erosion becomes a 

problem if a farmer just removes the invasive vegetation. Practically, removing 

invasive vegetation is different for each area. Some areas are done on a regular 

basis. Alien vegetation sprouts up worse if it has not been treated before. Farmers 

indicated that the Water Affairs budget goes towards water, and not dealing with 

the role of water resource management. Farmers have questioned if the state is 

doing its role in removing invasive vegetation on their land.  

The importance of the negative impacts of alien 

invasive plant species is likely to increase 

because of the greater spread and impact on 

water resources. 

 

Way forward: 

 The “Working for Water “programme, 

CapeNature, SanParks and WWF are 

already implementing various projects 

where value can be added. 

 Initiatives by farmers must be encouraged. 

 Biomass usage for energy – look at 

working towards an energy model. 

 Eskom has invested in a three-year 

research project into biomass and 

electricity production which is currently 

being implemented. What are the 

possibilities for Garden Route area?  
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2.2    Opportunities with alien                        
vegetation: 

Business people can see clearing alien vegetation as an opportunity to make 

money. However, these business people would need to work with the farmers and 

landowners, and come up with a good plan in order to create a win-win situation 

with the business. Farmers have also cleared wood and used it as firewood.  

However, many farms have done nothing to control alien vegetation. Most farmers 

do not have the economic incentive to do it; farmers also do not benefit by 

removing wattle, so they do not do it. Some farmers remove alien vegetation for 

aesthetic purposes, or as deemed and required by a landlord. 

 Discuss certain approaches (for example, 

the current carbon sequestration project in 

Baviaanskloof). Investigate possibilities 

with a corporation like Parmalat. 

2.3    Market and alien control: 
 

Rules have been laid down to promote alien control, but these rules are not 

always followed through. A farmer cannot obtain a LEAF or Eurogap Certificate 

without clearing invasive alien vegetation. Although suppliers should check the 

clearing and award certificates, it does not always happen. The Europe group has 

three chains and most vary as per requirement. The net gets wider in order to 

obtain certificates, and the evidence of global warming requires a holistic look at 

farms. Farmers that do not have the resources to effectively remove alien invasive 

vegetation, suffer. 

 

So much can be done, but there needs to be certain level of commitment from the 

farmers. This is a personal, natural commitment. The natural system is influenced 

all around. If only one area is cleared, it does not work, as the un-cleared areas 

infest the cleared area. The time spent on clearing is relative to the size of the 

area. Clearing cannot be done once a year, it needs to be done continuously. It 

would be helpful to have input from a helpful inspection (to point at and advise), as 

well as have assistance with methods and successful processes. There is enough 

Way forward: 

 The farmers need to be educated about 

the value of irradiating alien vegetation and 

the value that they can add to their 

property and river course (ecosystem 

services). 

 In order to sell products overseas (for 

example, berries), farmers need to obtain a 

LEAF or Eurogap certificate. These 

certificates cannot be obtained without 

clearing invasive alien vegetation. 

Unfortunately, the audit process does not 

always imply that suppliers check clearing 

before a certificate is awarded. This is 

something that can be built on.  
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experience to deal with it, for example, biological control. If you look at water and 

the Knysna catchment, experts talk to farmers and release a beetle or a wasp, 

which reduces the seed growth. Biological assistance of this nature should be 

more widely distributed – not only in the region where the project is in effect.  

 

According to a farmer, after good rain, it is easy to pull out alien vegetation. It is 

important to be in the correct mindset, as well as time it correctly. After all, it is 

better to have a farm full of Fynbos (as opposed to wattle). The clearing gives 

opportunity to diversify and diversifying is required. If you get rid of the micro-

organisms in the alien vegetation – thus resulting in less spraying – the whole 

system improves. Farmers need long-term vision to adhere to these ideals and 

benefits. Alien vegetation does affect water levels and the quality thereof. If there 

is no sufficient water storage in place, there will still be excess run-off. Farmers 

are left with further problems because the dryness under the alien vegetation 

results in fast run-off and erosion.  

 Consider a suite of products made from 

alien invasive wood (for example, 

electricity from biomass, or degradable 

pots in which to plant spekboom). 

2.4    Do farmers work together to 
deal with alien control? 

Farmers do not really work together in dealing with alien control. Farmers 

identified an initiative of the Land Care Unit, operating in certain areas (for 

example, in Knysna), to work out programmes for dealing with alien control. The 

success of this programme has not yet been qualified. A farmer by the name of 

Gert Van Staden removed the wattle on his 400 ha farm, which took him a few 

years to do. It is said that Mr Van Staden was the man behind this initiative. 

Way forward: 

 Get a test group together (for example, the 

family with five brothers) who can work 

together and share risk, cost and effort. It 

will be important to measure and record 

the risk, cost and effort savings in the test 

group to convince other farmers (especially 

non-family) to work together. 
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3. Adaptation: short and long term 
 

3.1     Is it necessary to consider 
having alternative crops? 
Identify barriers. 

 

 

Farmers indicated clearly that there is a difference between short- and long-term 

practices. Short-term practices include experimental risk assessments by farmers – 

such as switching to different irrigation systems, other cultivars, etc. Long-term 

practices would include a total change in farming practices, i.e. to farm with 

ostriches, game, etc. One farmer‟s response was that considering alternative crops 

involves thinking about it, but not doing it. Climate change is such a broad concept; 

currently it is not possible to make an effective change. The farmer stated that it is 

too early to change, but considering other possibilities should become any farmer‟s 

priority. More research is required in order to help farmers consider new methods 

and possible crop changes.  

 

According to farmers, the large-scale farmers can adapt as they have the available 

resources and capital; whereas the small-scale farmers cannot adapt. These small-

scale farmers are forced to adapt; using other methods, scaling down, farming less, 

selling off their land, developing housing, etc. Unless that changes, there is even 

hope for the farmers who were previously disadvantaged. The general lack of logical 

support will need to be addressed. 

 

In the short term, farmers indicated that they are currently practising the following 

methods (see Table 1). Reasons for adaptation varied. Technology, market and 

influencing weather conditions were mentioned as the most significant reasons. 

 

Agriculture is important for food security and 

local livelihoods. 

 

An interdisciplinary and dialogue approach is 

needed in order to inform farmers of 

adaptation approaches. Farmers‟ ideas also 

need to be heard. 

 

The problem about sharing information is that 

a farmer had already taken so many risks and 

if information is shared amongst farmers, some 

might implement the same approach and steal 

their market. There is a need to find solutions 

for sharing risks and facilitating dialogue 

sessions with a group of farmers who are not 

fearful of losing their market. These farmers 

can approach those that are less open to 

sharing information. 

 

How information is shared is critical. The result 

must aim for a positive response from the 

broader agricultural community.  
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Table 9: Short-term adaptation in the Garden Route 

 
 

 Consider 
in future 

Implemented None 

1.       Changing crop variety  85% 15% 
2.       Automated irrigation   5% 95%  
3.       Implementing soil-conservation techniques 25% 65% 10% 
4.       Buying insurance or insuring the farm  15% 20% 65% 
5.       Reducing the number of livestock  10% 45% 45% 
6.       Leasing the land  10%   5% 85% 
7.       Finding off-farm job 10%   5% 85% 
8.       Building a water-harvesting facility   5% 90%   5% 
9.       Changing the amount of arable land 30% 55% 15% 
10.     Changing the planting date  15%  65% 20% 
11.     Livestock feed supplements from off-farm  65% 35% 
12.     Resorting to more heat-tolerant breeds  65% 35% 
13.     Changing the timing, duration and location of 

grazing 
10% 45% 45% 

14.     Increasing chemicals to slow down evapo-
transpiration 

 20% 80% 

15.     Applying more organic fertilisation to retain 
moisture content 

  5% 75% 20% 

10 16.   Keeping the crop residues of the previous 
harvest on the land to preserve soil moisture, 
cool the soil surface and stabilise soil 
temperature 

10% 80% 10% 

17.      Sinking own borehole(s) 30% 40% 30% 
18.      Using a floodplain for agricultural production  15% 85% 
19.      Using credit to buy new technology  10% 25% 65% 
20.      No-till cropping 15% 65% 20% 

    

Way forward: 

 Dialogue forums can be established 

(share what works and what does not 

work). A test group willing to share risk 

and willing to report on their findings (in 

exchange for suggestions about what 

crops or adaptation measures to try) is 

needed. This open information - sharing 

might assist in demonstrating to other 

farmers, the importance and value of 

dialogue and sharing knowledge. 

 Ideas / dialogues / information exchange 

can be linked to a web-based portal. 

 Farmers showed a high interest in an 

information centre for the Garden Route 

area and this needs to be explored. 
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3.2 What alternative crops are   
there? Implementing and 
identifying crops that are better 
adapted to hotter and drier 
conditions. 

 
 

 

Farmers indicated that the Garden Route region is a prominent dairy- and vegetable-

producing area. Vegetables and pastures are extensively irrigated, with perennial 

ryegrass, kikuyu and lucerne as the pasture base of the dairy industry. Temperatures 

dictate the time of the year when different pastures produce their best. However, it is 

not necessarily easy to indicate which crops would adapt better to hotter and drier 

conditions. There is a great need for research. Currently, the farmer is the one that 

takes the initiative and takes the risk to see what works, and what does not work. 

According to farmers, the Garden Route is not a soft fruit region. The minimum 

temperatures and climate do not allow fruit to grow very successfully. A farmer can 

do things to lose less, as well as waste less; however, when farming certain fruits, 

one needs to use certain systems. According to a farmer, if one has a system that 

does not waste, he or she will have astronomical changes and results. However, this 

kind of change is an infrastructural change (which costs). The success is also 

affected by the climate, thus making it risky. 

 

According to farmers, dairy farming is suited to particular farms only. A farmer noted 

that farmers need graze water – if they have it, then they are generally successful. 

Also, if a farmer operates on a smaller scale and does not have the infrastructure, he 

or she needs to try other things.  

 

One farmer mentioned the following: “I differ in opinion. You have to specialise and 

not diversify too much, or else you will not survive. You have to be top ten to perform. 

The Garden Route area is suitable to dairy farming because of the pastures and wet 

seasons. Will it not return to this in ten years? In New Zealand, which is mostly dairy 

Way forward: 
 

 Focused dialogue and discussion groups 

need to take place to determine what risk 

would be involved in long-term adaptation 

(implementing different crops, etc.) versus 

no significant changes to the status quo. 

 Appoint a chairperson to lead the process 

of information sharing and co-ordination 

thereof. 
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farming, the drought does the same thing. Production costs soar. In New Zealand, 

they have more underground water, which is different here. Water is the key and we 

need to plan better. It is difficult to indicate what alternative crops there are when a 

farmer does not know what his storage capacity would be in future, and how the 

rainfall would influence it. We can look at ostriches, game farming, and other 

cultivars (anything), but we still take the risk, and no research has been done to 

assist us.” 

 

Farmers highlighted that it remains an enormous financial risk to just suddenly make 

a change. Farmers also indicated that farmers worldwide are aware of the crisis, thus 

they are trying to make changes – but ultimately, it all revolves around economics. 

3.3  Irrigation and subsidised    
systems: 

Farmers indicated that they can use different irrigation systems, but they are very 

expensive. For example, in India, farmers are subsidised; in South Africa, farmers 

are not subsidised. From experience, a farmer concluded the following: “I save water 

with a different irrigation system that I used during previous years. It costs to uphold 

the system and that affects the total cost of production. This is the dilemma. The 

State could assist us by supporting or subsidising with irrigation, which effectively 

would help us save water. A drip system underground does work, but it depends on 

the ground; it needs the right soil profile. Currently it costs R12 000 to R15 000 per 

hectare. The drip system needs to be taken out and replaced every six months.” 

 

Farmers placed emphasis on the fact that they can look at different systems, but it 

would help if they were informed about what works most effectively. They are afraid 

to apply a system to all the farms, based on experimental experience, as opposed to 

Way forward: 
 

 Farmers and specialists concur that more 

State involvement is necessary. 

 The taxing system needs to be looked at 

and addressed. 

 How effective are the existing subsidy 

programmes in the country? This needs to 

be expanded upon and incentives need to 

be considered. 
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scientific results. This would be dangerous, because this would mean that each 

farmer would incur a high risk. It is more than just water; there is also impact on the 

infrastructure. The question that farmers find themselves asking is, “Can I, year by 

year, continue with the system and remain effective?” 

 

If farmers were subsidised, this would help them greatly. Instead, farmers have to 

take the initiative and do it themselves. In doing so, farmers would be able to 

ascertain what works best for their farms, and how practical it would be to adapt their 

methods each year. When a farmer has adequate storage (not increasing the 

capacity) and a sustainable system, he at least has the further option of carrying on. 

Farmers indicated that the “first prize” would be more dams and storage, but that 

they accept, in all likelihood, that it would not happen. The legislation has barriers; 

farmers either have to find a way to increase storage capacity illegally, or change the 

irrigation system if they have the capital.  

 

Farmers indicated that dams are cheaper in the long term and irrigation is expensive 

due to changing the systems – for example, every six months. Inefficiency leads to 

lower crops and higher costs to produce. For example, vegetables and milk are at 

risk when grain runs low. It affects the feeds and milk production costs increase. 

Farmers struggle to manage, because if a farmer makes use of drip irrigation now, 

the farmer would need to increase costs and prices of products. If a dam is built, the 

increase would be less. This reasoning, according to the farmers, is important to 

identify. 
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3.4     Farmers consider other 
areas: 

 

Farmers indicated that they have started looking at different geographical areas. 

Farmers could split the risk and move their farms geographically. It is economically 

detrimental to fall into a backward spiral. Farmers need to adapt, but not think of 

disinvesting in the area.  

 

Currently, farmers are in survival mode; not just because of the drought, but also 

because of legislation and the little (or no) support or research and guidance. One 

farmer noted that if he moves stock, for example, he would need to move to an area 

where there is a state water scheme in place. This becomes increasingly difficult 

because areas like the Garden Route have little or no state investment, acting as a 

support to farmers.  

 

One farmer indicated that he is already in the process of moving his stock (cows) to 

the northern parts of the country, in agreement with another farmer, who is already 

farming there. Farmers‟ frustrations are evident; they also foresee that in the next ten 

years, the legislation will not change and the expertise may not be replaced as 

required. The one farmer quoted: “One has to be open and see that this is a reality 

that probably would not change. One needs to adapt and consider what the options 

are.”  

 

The main barriers to adaptation manifest in many ways. Land is very expensive and 

it is forcing some farmers to scale down and sell off certain parts of their farms. The 

market also has a huge influence on ways of adaptation, and the climate is not 

always necessarily the main reason for change.  

Way forward: 
 

 Consider an economic vulnerability study 

to determine the risks involved, as well as 

the long-term impact on the economy of 

the Garden Route area. 

 Geographic diversification is likely to be a 

short-term adaptation measure, and 

therefore may be risky – climate changes 

will probably also affect farming in the 

northern areas of the country (and the 

state may not continue to assist with 

irrigation). Farmers may find themselves 

struggling to maintain two different farms 

and not just one. 
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Over the last 20 years, the trend changed from market to cash produce in a big way. 

Other geographical areas with lower rainfall patterns have better produce records, as 

the infrastructure supports them (they planned for lower rainfall). This area is in a 

phase of change. Farmers need to plan better, as well as have proper infrastructure 

to support the change in rainfall patterns. 

 

Currently, farmers are the ones who have to plan for less water. Farmers are trying 

smaller experimental patches of land with various crops. It is a risk, but it does give 

the farmers a better idea as to what works and what does not. Farmers have tried 

various ways of irrigation.  

 

According to one of the farmers, they tried from overhead to micro jet and drip, in 

order to survive over the past year, and if the drought were to end, they will continue; 

it is experimental. If the experiments do not work, they will have to sell and leave. 

Farmers face soaring costs and high-risk implications. 

 

Farmers indicated that the current irrigation schemes set up in South Africa, are 

efficiently managed and farmers cannot waste water too easily. In the Garden Route, 

there is a lack of irrigation schemes and the risk of disinvestment remains. For 

example, the Breede River area – which is a winter rainfall area – is a higher yield 

area or potential area, which is perhaps why it gets more support from the state.  
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When a farmer moves, for example to the north, or any other area, someone else 

coming to this region would still have to do something with the land and perhaps 

even change it to a game farm or golf course. In the Eden District, it is important to 

note that the farming infrastructure has been without state support, but that it is still 

viable. 

3.5   Leaving the farming industry: 
 

Farmers keep leaving the industry because the environment is becoming tougher 

and the government needs to provide state support. Without it, the agricultural status 

will continue to suffer and many farmers have already left the farming industry . 

Farmers end up selling off their land, living off their proceeds, assisting others on 

specific jobs, or seeking other forms of employment.  

Small-scale and homestead dry land farmers 

are the most vulnerable; intensive irrigated 

agriculture is better buffered but it remains 

vulnerable to water resource constraints. An 

economic - agricultural vulnerability and risk 

assessment for the Garden Route could 

address this issue. 

3.6   Workers and social aspects: 
 

Farmers have asked themselves the following pertinent question: Would the 

government assist farmers if they had more workers on their farms? Dairy farming 

does not require as much labour, which makes employing workers difficult. It is a 

two-edged sword – to have seasonal growing, in two areas, the farmer would 

probably move full time to the more viable area. The workers would be in transit and 

their jobs would remain unstable. Many farmers do not want to create jobs because it 

results in taking a risk. Perhaps if the government gave incentives for employment, it 

would encourage farmers more. The legislation is particularly “unfriendly” toward 

employers. One farmer commented: “We can only make the agricultural sector 

successful, if farmers are assisted in making farming successful.”  

Way forward: 
 

 Vulnerability and risk assessment should 

address social aspects as well.  
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4. Research and future considerations 

 
4.1  What research is required? 
 

 

Much research has been done; however, it has not been relayed to the farmers. 

There should perhaps be a position in the field to engage and apply according to 

requirements. The administration should perform researches as well as a 

mechanism to relay the information. 

 

From the farmers‟ side, there is a Dairy Study group of about 12 farmers that meet 

once a month, and have an annual budget, to drive research and resource 

information.  

 

There is on-going research through the experimental farm, but it is only linked to 

dairy farming and no other types, for example vegetable farming. Farmers go to 

private consultants to get information on fertiliser management, crop control, etc.  

 

To start farming in an area, farmers need to understand the challenges in the area. 

General start-up relies heavily on experience, but it can be difficult to thrive. 

Farmers are not provided with the adequate research and information with which 

they need. Farmers usually have to learn this on their own. Furthermore, research is 

mostly performed by chemical companies to research their agenda. 

 

Each farmer that has a niche market must protect his own information. Every type of 

farming has its own details and ways, and these vary as well. Farmers within a 

community have common goals – not specific to their type of farming. There is input 

Way forward: 

 

 There needs to be a desk-top study for the 

Garden Route area, to determine where and 

in what sector is the greatest need for 

research / specialist input. 

 Suitable institutions (for example, NMMU and 

UCT / SU) can be approached to do research. 

 Farmers need to approach institutions to look 

at risk and vulnerability for the whole Garden 

Route region with emphasis on water 

management (CSIR). 

 Specific research on cultivars, etc., can 

possibly be supported by the state. Farmers 

can investigate this via a pilot group.  

 It is important that the farmers are asked what 

research is needed and how they would like it 

to be delivered. This relates to the need for 

stakeholder engagement and ownership of 

ideas and actions.  

 An online information-clearing house is a 

possible suggestion but this would need to be 
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from the private sector, but this is linked rather to product driving. 

 

“So-called” industry experts are mostly marketers, giving farmers the value of their 

products according to their product ranges, and often not meeting the needs of the 

farmers. 

 

Biological produce was previously researched well and controlled; today it is not 

well researched and insufficiently explained. Often farmers do not know if the 

product works, or what other negative impacts it might have.  

 

Farming is so diverse that farmers cannot simply follow a course instructing them on 

what to farm, but farmers do need to be taught the basics of farming. Biological 

farming is a completely new field, and there is very little information made available 

to farmers. Farmers were taught to poison and spray; the whole swing around to 

biological farming is a total mind shift. Compost for example, is very varied and 

there are compost types that can cause damage.  

 

Very few of the products on the market have any measures to test and qualify what 

is being supplied. Organic and chemical products both do damage to the soil and 

the environment. The only difference between the two is that the organic, although 

causing the same damage to the environment or area applied, will only last a few 

days instead of a few months.  

 

 

validated / funded by the farmers. This sort of 

a platform would eliminate face-to-face 

meetings, which would bring down costs and 

have significant logistical benefits. 

 Payments for ecosystems services and for 

water benefits from alien clearing need 

significant promotion. The same goes for 

biomass utilisation from invasive alien plants. 

. 
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Information fed by private consultants is misleading and unclear. There is a need for 

a control with transparency and clarity. Furthermore, the co-ordination and controls 

of products in the market are required to help farmers understand what they are 

using with these “new” technologies. Farmers stated that they receive many 

unqualified products; they do not know which ones to purchase, and whether they 

will assist or not.  

4.2     If the climatic conditions 
do not change significantly, 
will the farmer be able to 
continue “as normal” or 
will substantial changes to 
agricultural practices be 
needed? 

 
 

 

It depends on the rainfall; farmers need to be aware and apply restrictions.  

 

If farmers cannot increase the storage capacity of water, they would need to 

decrease capacity in every other sense, which will include the following: 

 

1) Increasing the stocking rate and running a feedlot. 

2) Buying a farm up north. 

3) Using diversification as an insurance – for example, Natal had a very wet 

season, and if a farm is big enough, the farmer can geographically diversify.  

4) Traditionally, farmers are individuals that grow empires. Today, farmers 

would rather see 20% of much, than 100% of very little. 

5) Over the last few years, we have set up irrigation systems to deal with 

water, thus lessening the drought‟s impact. With the current irrigation 

system in place, we can continue for another 20 years. 

6) Some farmers are unsure and need to be more efficient in preparing for the 

dry season better. Farmers also need to have crops that are more suitable 

to drier conditions. A section of the farm must have crops that need less 

water to spread the risk. Farmers need to make the dry and wet cycle 

 Farming (as it is carried out currently), might be 

unsustainable even if climatic conditions don‟t 

change. Farmers need to manage habitats 

better so that ecosystem services are 

protected. The negative effects of bad farming 

practices are already evident (for example, 

farmers altering riverine wetlands and thereby 

increasing flood impacts). 

 The need for improved habitat or ecosystem 

management will be even greater if climatic 

conditions change. Farming practices should 

focus more on the issue of ecosystem service 

protection rather than biodiversity protection 

per se.  

 With no change in climatic conditions but a 

change in farming practices towards 

environmental protection, the farming sector 
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preparations longer to endure both conditions. Farmers must look at 

systems, which save usage, as well as storage. Farmers should continue 

with their current crops and determine, if possible, how long they can 

persist. Farmers must also consider optimal and minimal spraying.  

 

In conclusion, a farmer said, “Questions regarding the future are tempered by 

optimism – perhaps we are just blind.” 

 

If the decision were only reliant on water, it would be easy to make a decision on 

whether or not to continue. However, temperatures, markets, products and workers 

all play a significant role. 

 

may achieve sustainability. However, if climatic 

conditions change, changes in farming 

practices may be insufficient to guarantee its 

sustainability. It may be that a change to game 

farming or other land-use options is “better” for 

the Garden Route. We must be clear on our 

reasons for proposing to support the 

agricultural community: is it in the belief that 

agricultural land-uses are the “best” (socially, 

environmentally and economically) for the 

Garden Route under all climatic conditions? Or 

is it because we are feeling morally obliged to 

support the farming community (even though it 

may actually make more sense for the area to 

switch to game farming or something else 

under climate change)? 

4.3  Methods to ensure farms 
become more viable and 
sustainable in this region: 

 
 

1)         Farmers cannot lose agricultural land.  

2) Farmers work in an open market and they do whatever they can to survive. 

Sometimes farming practices are bought to a halt to accommodate estates, 

game farming or golf courses (this is mainly due to the lack of state 

assistance). The Moratorium on golf courses helps to reduce the immediate 

threat, but game farming appears to be the next threat.  

3) Farmers need to match the ground they use, to the water they have, and 

then consider what they can do with the dry land. Farmers need to think 

Is agricultural production in the Garden Route 

essential to South Africa‟s economy? Many 

people (and economists) put their faiths in 

markets. If the market is swinging towards 

game farming, estates and golf courses, the 

question remains whether intervention against 

this trend should occur or not. If it is necessary 

to step in to change the direction in which the 
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more and act with the “what can be done” with the dry land.  

4) The main reasons for business failure are crop or market failure. In most 

countries where there is government support for agriculture, they have 

assistance. However, in South Africa, there seems to be intent, but no real 

support. The state should look at this more seriously.  

5)       It is important to have a form of strategy regarding the cost of energy or 

electricity and diesel. Currently, energy is far too expensive; it could be 

considered to get the same sort of rates as the smelters and big 

organisations, yet there is tremendous pressure to reduce carbon 

emissions and we have to become accustomed to these soaring prices. A 

solution would be to prepare safe energy at state level – not to encourage 

less usage, which will cripple the economy.  

 

market is moving, then one must acknowledge 

that markets do not always produce desirable 

outcomes (however interpreted; socially, 

economically, environmentally, etc.). 

Therefore, one should perhaps be careful 

about using “market approaches” in strategies 

for the Garden Route. Furthermore, it remains 

a debatable question how much the South 

African Government can actually “do” to 

support farmers. South Africa, as other 

countries, is under pressure for agricultural 

sectors to become less dependent on 

government support (in line with world trends 

towards liberalising markets). Developing 

countries are sometimes constrained by 

organisations (for example, the World Trade 

Organisation) and are not given support for 

their agricultural sectors (often unfairly so, 

given that the United States of America and 

other developed countries don‟t have to live by 

these rules). It is unclear to what extent the 

South African Government would find it 

feasible (in terms of international politics), to 

support agriculture. 
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PART III 
 

The following section is an analysis of the scenario-planning exercise, using the following four 

scenarios to determine possible trends in the observed and projected climate for the Garden Route: 

 

1. If agricultural practices continue as per status quo – with no change in climatic conditions. 

2. If agricultural patterns are significantly modified, to reduce agricultural impact on local 

biodiversity – with no change in climatic conditions. 

3. If agricultural practices continue as per status quo – with significant change in climatic 

conditions. 

4. If agricultural practices are significantly modified, to reduce agricultural impact on local 

biodiversity, taking account of likely changes in climatic conditions. 

 

The matrix applied comprises of the likelihood (unlikely, less likely, more likely) to indicate possible 

trends in future depending on the selected scenario. 

 

Scenario 1:  

“If agricultural practices continue as per the status quo; with no change in climatic 

conditions”: 

 

Dairy cattle on irrigated pastures, should agricultural practices continue as per status quo 

                                                                                                                                                                      Courtesy of CSIR 
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Heavily alien infected river, should practices (agricultural and state) continue as per status 
quo 

       Courtesy of CSIR 

CLIMATE  

ISSUES 

ILLUSTRATIVE  

ADAPTATIONS 

LIKELIHOOD OF FUTURE 

TRENDS BASED ON 

SCENARIO 1 

Rainfall Increase storage capacity,  
Build more dams 

Likely 

 Alien removal, replace with e.g. 
palmiet 

Less likely 

 Alternative crops e.g. fruit, ostriches Unlikely 

 Catchment management to reduce 
polluting run-off 

Less likely 

 Change to drip irrigation Less likely 

 Change choice of varieties and 
cultivars 

Unlikely 

 Increased water-use efficiency and 
water recycling 

Less likely 

 Change planting date, change the 
timing, duration and location of 
grazing 

 

Less likely 

 Recycling effluent and reducing the 
levels of methane in livestock farming 

Less likely 
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Temperature Resort to more heat tolerant breeds Less likely 

 Keep the crop residues of the previous 
harvest on the land to preserve soil 
moisture, cool the soil surface and 
stabilise soil temperature. 

Likely 

 Implement suitable irrigation and 
techniques according to temperature 
and rate of evaporation 

Likely 

 

 No-till cropping, implement soil 
conservation techniques 
 

Less likely 

 Sun and wind protection Less likely 

Droughts, 

floods, extreme 

events 

Improved flood warning and  
dissemination  

Less likely 

 Reduce number of livestock Less likely 

 Livestock feed supplements from off-
farm. 

Less likely 

 Make use of a floodplain for 
agricultural production. 

Likely 

 Curb floodplain development Unlikely 

 Find off-farm job Unlikely 

 Consider to move stock to other 
geographical areas 

Unlikely 

 Leave the farming industry Less likely 

 

Scenario 2:  

“If agricultural patterns are significantly modified, to reduce agricultures’ impact on 

local biodiversity, with no change in climatic conditions”: 

 

 

Climate change creates both risks and opportunities. By understanding, planning for and 

adapting to a changing climate; the farmers, state and stakeholders that are involved, can take 

advantage of opportunities and reduce risks.  

Farming practices need to be adjusted so that effective changes can be implemented to avoid 

destruction to the Cape Floral Kingdom‟s fragile biodiversity, as well as undermine the most 

important asset of the Western Cape: our natural resources. 
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River in the Garden Route after alien invasive clearing 

                                                                                                                                                                       
Courtesy of CSIR  

 

Upper Goukou River where agricultural patterns were significantly modified 

                                                                                                                                                  
Courtesy of Land Care Unit 
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CLIMATE  

ISSUES 

ILLUSTRATIVE  

ADAPTATIONS 

LIKELIHOOD OF FUTURE 

TRENDS BASED ON 

SCENARIO 2 

Rainfall Increase storage capacity,  
Build more dams 

Less likely 

 Alien removal, replace with e.g. 
palmiet 

More likely 

 Alternative crops e.g. fruit, ostriches Likely 

 Catchment management to reduce 
polluting run-off 

More likely 

 Change to drip irrigation More likely 

 Change choice of varieties and 
cultivars 

More likely 

 Increased water-use efficiency and 
water recycling 

More likely 

 Change planting date, change the 
timing, duration and location of 
grazing 

Likely 

 

 Recycling effluent and reducing the 
levels of methane in livestock farming 

More likely 

Temperature Resort to more heat tolerant breeds Likely 

 Keep the crop residues of the previous 
harvest on the land to preserve soil 
moisture, cool the soil surface and 
stabilise soil temperature. 

More likely 

 Implement suitable irrigation and 
techniques according to temperature 
and rate of evaporation 

 Likely 

 

 No-till cropping, implement soil 
conservation techniques 

More likely 

 Sun and wind protection  Likely 

Droughts, 

floods, extreme 

events 

Improved flood warning and  
dissemination  

Likely 

 Reduce number of livestock Less likely 

 Livestock feed supplements from off-
farm 

Less likely 

 Make use of a floodplain for 
agricultural production. 

Less likely 

 Curb floodplain development Likely 

 Find off-farm job Unlikely 

 Consider to move stock to other 
geographical areas 

Unlikely 

 Leave the farming industry Less likely 
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Scenario 3:  

“If agricultural practices continue as per the status quo; with significant 

change in climatic conditions”: 

 

Climate variability can cause abrupt disruptions, such as floods or droughts. These disruptions can 

take a major toll on an area‟s economy, if a significant part of economic activity is sensitive to the 

climate, resulting in farmers taking certain actions in order to survive. 

Jersey cows grazing on kikuyu rye grass in the Garden Route area. With a 
significant change in climatic conditions the current agricultural land use can 

change to a golf course or game farm, for example. 

    

                                            
Courtesy of CSIR  
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CLIMATE  

ISSUES 

ILLUSTRATIVE  

ADAPTATIONS 

LIKELIHOOD OF FUTURE 

TRENDS BASED ON 

SCENARIO 3 

Rainfall Increase storage capacity,  
Build more dams 

More likely 

 Alien removal, replace e.g. palmiet Less likely 

 Alternative crops e.g. fruit, ostriches Unlikely 

 Catchment management to reduce 
polluting run-off 

Likely 

 Change to drip irrigation Less likely 

 Change choice of varieties and 
cultivars 

Unlikely 

 Increased water-use efficiency and 
water recycling 

Unlikely 

 Change planting date, change the 
timing, duration and location of 
grazing 

 

Unlikely 

 Recycling effluent and reducing the 
levels of methane in livestock farming 

Unlikely 

Temperature Resort to more heat tolerant breeds Unlikely 

 Keep the crop residues of the previous 
harvest on the land to preserve soil 
moisture, cool the soil surface and 
stabilise soil temperature. 

 Likely 

 Implement suitable irrigation and 
techniques according to temperature 
and rate of evaporation 

 Likely 

 

 No-till cropping, implement soil 
conservation techniques 

Likely 

 Sun and wind protection  Likely 

Droughts, 

floods, extreme 

events 

Improved flood warning and  
dissemination  

Likely 

 Reduce number of livestock Less likely 

 Livestock feed supplements from off-
farm. 

Less likely 

 Make use of a floodplain for 
agricultural production. 

Less likely 

 Curb floodplain development Likely 

 Find off-farm job Unlikely 

 Consider to move stock to other 
geographical areas 

Unlikely 

 Leave the farming industry Less likely 
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Scenario 4:  

“If agricultural practices are significantly modified, to reduce agricultures’ 

impact on local biodiversity, taking account of likely changes in climatic 

conditions”: 

 

Anticipating climatic variability and change, while designing resilience into development assistance, 

would lead to projects that would support and be beneficial to the target community. In general, the 

key impacts of climate change are associated with changes in the intensity, timing and spatial 

distribution of precipitation; changes in temperature and the frequency, intensity and duration of 

extreme climate events, such as droughts and floods. 

 
 

Usually palmiet grass - togeher with peet ground on which it grows - serves as a sponge 

during times of intense flooding. It absorbes excess water and then slowly release it on 

order to stimulate natural life. 

  

                                                                                                                                       Courtesy of Land Care Unit 
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Water level, silt and Palmiet returning after rehabilitation and the removal of farming 
activities from a floodplain 

                                                                                                                           Courtesy of CSIR 

 

CLIMATE  

ISSUES 

ILLUSTRATIVE  

ADAPTATIONS 

LIKELIHOOD OF FUTURE 

TRENDS BASED ON 

SCENARIO 4  

Rainfall Increase storage capacity,  
Build more dams 

Less likely 

 Alien removal, replace with e.g. 
palmiet 

More likely 

 Alternative crops e.g. fruit, ostriches Likely 

 Catchment management to reduce 
polluting run-off 

More likely 

 Change to drip irrigation More likely 

 Change choice of varieties and 
cultivars 

More likely 

 Increased water-use efficiency and 
water recycling 

More likely 

 Change planting date, change the 
timing, duration and location of 
grazing 

Likely 

 Recycling effluent and reducing the 
levels of methane in livestock farming 

More likely 
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Temperature Resort to more heat tolerant breeds Likely 

 Keep the crop residues of the previous 
harvest on the land to preserve soil 
moisture, cool the soil surface and 
stabilise soil temperature. 

More likely 

 Implement suitable irrigation and 
techniques according to temperature 
and rate of evaporation 

 Likely 

 

 No-till cropping, implement soil 
conservation techniques 

More likely 

 Sun and wind protection  Likely 

Droughts, 

floods, extreme 

events 

Improved flood warning and  
dissemination  

More likely 

 Reduce number of livestock More likely 

 Livestock feed supplements from off-
farm. 

More likely 

 Make use of a floodplain for 
agricultural production. 

Less likely 

 Curb floodplain development Likely 

 Find off-farm job More likely 

 Consider to move stock to other 
geographical areas 

More likely 

 Leave the farming industry Likely 

 

2. Summary of Scenarios 1, 2, 3 and 4 

Vulnerability to the impacts of climate change in the Garden Route is a function of exposure to 

climate variables, sensitivity to those variables, and the adaptive capacity of the farming community. 

The analyses according to the four scenarios indicated the possible trends in future using specific 

climate variables, together with possible adaptation strategies. With no change in climatic 

conditions, but a change in farming practices towards environmental protection, the farming sector 

may achieve sustainability.  

However, if climatic conditions should change significantly, current changes in farming practices 

may be insufficient to guarantee its sustainability. In order to examine the status quo with regard to 

the actual perception that farmers in the Garden Route have with regard to current climatic 

conditions and future trends, together with current adaptation strategies, we used the Heckman 

Probit Model during the first stage of this project to examine these variables.  

During the research, the determining factors for the perception analyses included: years of farming 

experience, access to water and area under irrigation, access to accurate weather forecasts and 

information, membership to Water Management Associations, area irrigated, years experienced, 
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education and access to credit. From this study, we have observed that the perceptions of 65% of 

the farmers, are in line with climatic data records for the Garden Route area, with temperature and 

rainfall patterns as their main indicators. Not all these farmers adapted to the changing climatic 

conditions. Approximately one-third of the farmers adapted; some farmers adapted due to smaller 

areas irrigated, some farmers adapted due to years of farming experience and education, and there 

was a significant trend amongst the farmers that have access to credit. It resulted in the conclusion 

that farmers in the Garden Route, that have financial support, do adapt to climate change.  

The main constraints cited by farmers in changing their ways of farming and adapting to climate 

change were; obtaining rights to increasing their water-storage capacities (increasing dam walls or 

building dams), flood water management, cash flow and financial support, obtaining permits to burn, 

and general support from official structures. 

 
With restrictions on increased water storage, the plausible adaptive capacities which remain include 

full conversion to pasturalism, water conservation and the utilisation of more efficient water-use 

techniques and technologies. 

 

With stricter water limitations and without access to financial solutions, it appears that these farmers 

may soon reach the limits of their adaptive capacity, if future climate should change. 

 

Most of the farmers have managed to maintain their livelihoods by continuing to produce, however, 

the study found that, in order to adequately address the dynamic challenges of climate change, 

interventions at various levels are necessary. Anticipating climatic variability and change by 

incorporating resilience into development assistance, will lead to more sound and sustainable 

agriculture that will better serve the Garden Route region (Scenario 4). 

 

 

3. Way Forward:    

 

In order to adequately address the dynamic challenges of climate change, interventions at various 

levels are necessary. The following section provides the view of the future National Strategy on 

Climate Change, as well as recommendations to State departments, local and district 

municipalities, farmers and other stakeholders in the Garden Route area.  

 

 
3.1 View of the future Climate Change Strategy on National level:  
 

 
The National Climate Change Response Green Paper 2010 states the following: 
 
“Government regards climate change as one of the greatest threats to sustainable development 

and that notwithstanding the impact of any global agreement, South Africa will have to adapt to the 

unavoidable impacts of climate change through the management of risk and the reduction of 

vulnerability”.  
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Government also acknowledges that notwithstanding the impact of any global agreement, South 

Africa will have to adapt to the unavoidable impacts of climate change through the management of 

risk and the reduction of vulnerability. 

 

3.2 Recommendations on local level: State departments, municipalities and farmers in 

the Garden Route.  

 

The following section reflects recommendations on various local levels namely to State 

departments, municipalities and farmers in the Garden Route. 

 

3.2.1 Recommendations to State Departments, Local and District Municipalities: 

 

 National climate strategies in relation to climate change must be translated into local 

initiatives with a clear agenda and budget allocation for implementation. 

 A provincial and local vulnerability assessment in relation to climate change and agriculture 

must be conducted to determine the present and future threats on all levels (economic, 

social and biophysical). Contextualised strategies should be formulated and integrated with 

the Growth and Development Strategy for the Garden Route region. Climate change 

mitigation and adaptation should be integrated in these strategies and a dedicated person 

at the district municipality should monitor and report on strategies and initiatives. 

 More awareness of climate change vulnerability and disaster risk reduction should be 

created through marketing, communication and training. 

 Local and district municipalities should set the example in clearing state-owned land from 

invasive alien species. 

 The results of this study suggest that goal-orientated research, better communication and 

feedback on improving agricultural methods, as well as adapting to climate change are 

necessities and need to be addressed. It is important to ask the farmers what research is 

needed and how they would like it delivered. This relates to the need for stakeholder 

engagement and ownership of ideas and actions. The form of delivery is vital, ensuring that 

it should be done in the most cost-effective and efficient way. 

 Irrigation methods in the Garden Route area need serious attention. Assistance from the 

Department of Agriculture can result in sustainable water usage.  

 There needs to be better communication and feedback on applications related to the 

increase of water storage on farms (dams), and raising dam walls. Each river system 

should be analysed according to individual characteristics, as there is a need for effective 

and urgent water management in the Garden Route area.  
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 Consider labels and certification schemes that may deem the produce “green” and thus 

differentiate it from other brands or products. This is not only energy-related; it could 

include conservation agriculture or even alien-free farming, for which an incentive scheme 

could be included. 

3.2.2 Recommendations to farmers and other stakeholders 

 The possible impact of climate change will require adapting the general management of the 

agricultural sector. Farmers can set up test groups aiming to implement certain 

recommendations. The purpose of one test group, for example, is for the farmers to carry 

the shared risk in trying out some adaptation strategies (e.g. trying new crops or cultivars). 

The farmers will receive information or advice on possible adaptation strategies, share the 

risk, and in return for the information or advice supplied, commit to sharing the outcomes of 

their experiment in dialogue- or information-sharing workshops with other farmers. In this 

manner, a collaborative and information-sharing approach between farmers will hopefully 

be pioneered. If the test group is successful, other farmers will ideally see the benefit of 

working together and/or sharing information. 

 Taking the above-mentioned into account, farmers in the Garden Route could consider the 

possibility of alternative, more suitable crops (long-term adaptation).  

 Farmers should consider sustainable farming practices which might entail, for example a 

change to micro or drip irrigation. Alternatively, “with-in-row” irrigation could also be 

considered; the implementation of the latter will greatly depend on the use of water pumps 

with their resulting dependency on the electrical grid. 

 Farmers should conserve the Palmiet grass and peet ground, as it serves as a sponge 

during times of intense flooding. The removal of alien-invasive species should become a 

priority, together with replacing it with a natural substitute, such as the Palmiet grass. 

 Farmers planning to plant and harvest lucerne in the Garden Route could register with a 

local municipality as a fodder producer. This action will provide further long-term and 

predictable estimates for all the other role-players in the crop value chains. It would also aid 

other farmers dependent on buying food for their livestock to possibly lessen the “food 

miles”, should they be able to buy food closer to their farms.  

 Clean or low carbon energy should be harnessed in farming processes. 
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An example of a centre pivot irrigation system in the Garden Route:  

What are practical adaptation strategies to secure this resource for future 

generations? 

                                                                                                                                    Courtesy of CSIR 

 

4.   Guidelines towards possible projects or initiatives in the Garden Route, in 

relation to climate change and agriculture 

 

Many sectors in the Garden Route are already impacted upon by climate variability, thus making it 

important for the long-term success of development assistance. Stakeholder involvement is critical 

as local knowledge and memory of climate changes over time, and can help identify adaptation 

options and the implementation thereof. Anticipating climatic variability and change while designing 

resilience into development assistance, can lead to more sound and accurate projects that serve 

the Garden Route region better (Scenario 4). 

 

A project cycle (Figure 11), as adapted from the International Resources Group 2007, forms the 

basis in these guidelines for possible future projects or initiatives in the Garden Route. This 

sequence is viewed as a cycle owing to the dynamic nature of assistance: the completion and 

evaluation of one project could provide the impetus for a subsequent project to build on the 

previous project‟s accomplishments, or address issues that were absent in the previous design, or 

emerged over the course of implementation.  
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Figure 11:  Project cycle 

 

       

 

 

    Step 1:          Step 2:    Step 5: 

  Screen for Vulnerability  Identify adaptations                         Implement adaptations 

                       Step 3:          Step 6: 

     Conduct analysis      Evaluate adaptations 

           Step 4: 

     Select course of action     
 

Step 1: Screen for vulnerability: Vulnerability screening is a preliminary assessment of whether 

climate variability or change could compromise the integrity, effectiveness, or longevity of a project 

within the agricultural sector of the Garden Route. 

 

Step 2: Identify adaptations: Work with farmers, state departments and municipalities to identify 

alternative designs or management practices that may enable them to cope better with climate 

variability and change. 

 

Step3: Conduct analysis: Examine the consequences of climate variability and change as well as 

the effectiveness, costs, and feasibility of adaptations that can reduce vulnerability to climate 

variability, and change stakeholders to review results of the analysis. 

 

Step 4: Select course of action: Meet with farmers to review the results of the analysis. Determine 

if changes in a current project design are required or if a proposed project should feature new 

adaptations or strategies. 

 

Step 5: Implement adaptations: Prepare an implementation plan identifying the following steps, 

responsible staff and organisations, timeline, and resource needs required to incorporate the 

climate change adaptations into the project or initiative. 

 

Step 6: Evaluate adaptations: Evaluate the implementation of adaptations or strategies and their 

effectiveness. Since many adaptations may be due to infrequent extreme events or long-term 

climate change, it may be difficult to evaluate effectiveness in a relatively short period, following 

implementation. But, at a minimum, an evaluation can be done to see if the adaptations were put in 

place and whether there were problems or excessive costs associated with them.  

Problem 
diagnosis 

Project design 
Implementation 
and evaluation 
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From the research conducted, feedback from farmers and recommendations obtained from 

specialists (Part II in this report); the following four main categories of vulnerability (Figures 12 to 

15) were identified in the agricultural sector of the Garden Route to climate variability and change 

(Step 1). Possible projects or initiatives and solutions, as recommended by specialists, can form 

part of future adaptation processes and strategies for this region, together with recommendations 

made under Step 5. The above-mentioned project cycle can be used as a tool in order to implement 

potential projects or initiatives to find solutions for wiser and sustainable agriculture. 

 

 

Figure 12:  Water usage in the Garden Route 

 

Figure 13:  Invasive alien plant management in the Garden Route 
 

 
 

 WATER 
USAGE IN 

THE 
GARDEN 
ROUTE 

Better water and 
habitat 

management: 
holistic approach 

and strategy needed 

Possibility of a 
state 

dam/scheme to 
be investigated 

Awareness of climate 
change vulnerability 
through marketing, 

training and dialoque 
platforms 

Sustainability of more  
private dams to be 

investigated or 
acceptance to change 
to different irrigations 

schemes 

INVASIVE 
ALIEN PLANT 

MANAGEMENT 
IN THE 

GARDEN 
ROUTE 

Payment for 
ecosystem 
services 

Test group of 
farmers working 

together, 
sharing risk, 

cost and effort 

State -  owned 
land should set 

example 
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Figure 14:  Agricultural adaptation in the Garden Route 

 

Figure 15:  Research and future considerations in the Garden Route 

 

The previous categories (Figures 13 to 16) can serve as a starting point from which to plan future 

agriculture and climate change projects for the region. 

 

 

 AGRICULTURAL 
ADAPTATION IN 

THE GARDEN 
ROUTE 

Establish dialogue 
forums sharing 
information on 

adaptation (short term) 

Create a web-
based portal/ 
information 
centre on 
adaptation 
methods 

Focused dialogue and 
discussion groups to 

determine risk involved 
(long-term adaptation) 

e.g. different crops 

Economic 
vulnerability 

study: 
Determine risk 

involved in 
economy of 

region 

 RESEARCH AND FUTURE 
CONSIDERATIONS IN THE 

GARDEN ROUTE 

Farmers and State to 
indicate what research is 

needed and how it 
should be delivered 

Approach suitable 
institutions to do 

research  

 

Conduct a Market 
Vulnerability study: 

Trends in this 
region and 

economic future of 
agriculture 
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4.1 Project example 

To address water and alien management in the Garden Route region Payments for Ecosystem 

Service (PES) could be piloted in the area (Refer to Figure 9).  

The fundamentals for a PES project involves: A market area, differing zones of cost and benefit and 

a good understanding of the water extraction by invasive alien plants and the implications for the 

agricultural community. 

PES, also known as Payments for Environmental Services (or Benefits), is the practice of offering 

incentives to farmers or landowners in exchange for managing their land to provide some sort of 

ecological service. These programmes promote the conservation of natural resources in the 

marketplace. Ecosystem services have no standardised definition, but may broadly be referred to 

as “the benefits of nature to households, communities and economies”, or more simply, “the good 

things nature does".  

24 specific ecosystem services were identified and assessed by the Millennium Ecosystem 

Assessment, a 2005 UN-sponsored report which was designed to assess the state of the world's 

ecosystems. The report defined the broad categories of ecosystem services as food production (in 

the form of crops, livestock, capture fisheries, aquaculture and wild foods), fibre (in the form of 

timber, cotton, hemp and silk), genetic resources (biochemicals, natural medicines and 

pharmaceuticals), fresh water, air quality regulation, climate regulation, water regulation, erosion 

regulation, water purification and waste treatment, disease regulation, pest regulation, pollination, 

natural hazard regulation, and cultural services (including spiritual, religious, aesthetic values, 

recreation and ecotourism). However, there are the “big three” among these 24 services, which are 

currently receiving the most money and interest worldwide. These are climate change mitigation, 

watershed services and biodiversity conservation. The demand for these services in particular, is 

predicted to continue to grow in future. 

Considering the National Climate Change Response Strategy, the value of a project like this, can 

be highlighted in looking at the broad strategies South Africa will use to address adaptation to 

climate change in the different sectors. 

The basic assumption is that the alien invasive plants in the upper catchment areas of the basin, 

extract water at a rate above that which is associated with the natural functioning of the alien-free 

ecosystem. This means that the farmers relying on ground and surface water at the lower parts of 

the catchment or river system, lose out on a certain amount of water with the presence of the 

invasives.  

The project would entail upstream farmers being paid by downstream farmers to clear invasives 

from their land. The payment would have to equate to the benefit of the renewed water source. In 

this way, the cost offsets the benefit and an efficient solution is reached whereby the ecosystem 

functions naturally and provides more water than before. There are also fire-related benefits 
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involved. The same system would apply to public-owned land. Payments do not have to be in 

monetary form. Labour exchange is a good example of alternative forms of payment. Double 

dividends are also available as the biomass can be used for many inputs. 

4.2 Applied example using the project cycle process as adapted from the International   

Resources Group 

In order to pilot this example in the Garden Route, the project cycle process (Steps 1–6) can be 

applied.  

Step 1: A variety of factors or criteria can be used during this screening phase, for example cost-

effectiveness, ease of implementation and acceptability to local stakeholders (farmers), timeframe, 

and the size of beneficiaries group. 

Step 2: The purpose of this step is to identify options for modifying the project in response to the 

vulnerabilities identified in Step 1. During this step, one should determine the types of stakeholders 

who should become involved in the analysis, review and decision-making process. For example, 

PES is an agricultural and water-related project. Stakeholders might include local farmers, 

government ministries and extension services, as well as municipal government officials. The 

chosen local stakeholders should have a keen interest in the project under consideration, as well as 

how it will affect their livelihoods. During this phase, it should also be determined as to who has the 

valuable expertise in this project area. 

Step 3: The purpose of this step is for the implementing partners, stakeholders and experts to 

evaluate each of the adaptation options included on the final list in Step 2. 

Step 4: The purpose of this step is to use the results from Step 3 to select one or more adaptations 

to be implemented, with assistance from the PES project. 

Step 5: The purpose of this step is to implement the project and adaptations. A strategy should be 

designed that describes actions and a timeline for formalising the adaptation options, initiating 

activities, designing investments, and co-ordinating activities with other possible projects and 

programmes in the Garden Route – together with other possible donors and/or Government. 

 

Step 6: After adaptation options have been implemented, the final step is to evaluate them. The 

purpose of the evaluation is to determine whether the proposed project (PES) delivers the intended 

benefits, and/or causes adverse outcomes. 

In conclusion, stakeholder buy-in at all levels is essential for funding and political will. This will 

ensure that the appropriate climate change and agricultural projects or initiatives in the Garden 

Route, are put into effect. 
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