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Climate change and what it means - There isno doubt that a change inlienatic patterns will affecfruit and wine
production and such impactsare already being felt within th&outh Africarindustry. The died impactsinclude the
physicalchanges inclimate such as increasedQ levels andtemperatures for example. Such changesfect the
productivity, qualityof yield, farming costs and suitable crop cultivassd haveassociated consequences for water
resources and pest/disease distribution€limate change also impacts indirectthyough te growing awareness
amongst consumerand the corresponding demandrfaarbonefficient business processel response to the market
driven awareness,uppliers internationally arenow being required to report on thgreenhouse gas emissiotisat
result from the farming and production processeSeveral large international retailers have launched aggressive
climate change and environmental programs in the past year. Such programmes are generally fociesketiog the
greenhouse gas emissiotteroughout thesupply chain The South African export market has already felt this pressure
from the international retailers, and this pressure is only going to increase in to the fultae.industry needs to
respond to thisfrom a unified and informed position anth a swift manner beforecompeting countriegake the
advantage That is the essence of this projeGtto assist fruit and wine export producers imderstanding and
guantifying their grenhouse gas emissions, to provigaluction opportunitiesandto sugges marketing and reporting
mechanisms to get their stori¢e the market.

Adaptation and Mitigation ¢ Farming communities inherently utilize adaptation measusash as crop rotations or
improved irrigation techniqueto overcome variable weather patterndn many cases adaptation and mitigation
measures are implemented synchronously, for example where improved organic inputs will decrease the risk of soil
erosion and drought stress, while increasing the soil carbon stocks and improving st@hiditplleffects on cropping
systems and farm activities will vary regionally, and most importantly, they will depend on the specific management
systems in use and their adaptive capaciti&s.agriculture accounts for 70% of current water withdrawals from rivers,
improving the productivity of water use in agriculture remains a growing challeRgeming practices that utilize
technologies and processes that use resources sustainably will be better equipped to face the varied challenges of
climate change.

Food Miles ¢ This $the term used to quantify thelistance food traels fromthe producer to the consumer. It is usually
used to refer to theoverall environmental impact of imported goods comparison tolocally produced goods. The
genegal consensus is that foorhiles cannot be evaluated in exclusivity. Several interdependent factors need to be
considered, fo example,consumerproduct choice fed meat versus vegetablesarm-scale production practicesand

the social and economic benefits of international fowdde. However, overall, transportatiodistance and vehicle
choice &ir freight versus shippindjave the largesimpactwithin the supply chain and should therefore be prioritized
for emissionreduction interventions.

Heavy emissions from agriculture - The agricultural sector isan energy and fossil fuelintensive industry and

contributes between 14.2% of the gibal greenhouse gas emissions. Globally,greatest sourcef emissionsare the

result of forested or virgin landbeing converted toagriculture often termed deforestation and degradatioifhis

accounts for more greenhouse gas emissions thanethigre global transport sectorExcluding landise change, the
second highesemission sourcds from the release of nitrous oxides from mismaged and ovefertilized soils,

followed by methane emissions from livestock farming. This is as a result dfigheglobal warming potentials of
nitrous oxide and methane, which aP®8and25timesgreaterthan carbon dioxide respectively.

Emission reduction opportunities - Within the converted agricultural land such as vineyards and orchards, aside from
the transport elemers addressed above, significargmission reduction opportunities liegn land management
practices. Sustainable farming methodscliude improved soil management practicesffective irrigation and
fertigation, and the use of alternative energies for-famm production needs (like solar, michydro, biogas and
biodiesel), all of which assist in reducing GHG emissions. In additiomplementing alternative energy interventions,
individuals will reduce their dependency tre energy and fuel markets, thereby reducing farm management costs and
ensuring sustainability.Technological and skills development activities aignificant poéntial buffers for the
agricultural sector to mitigate and adapt to climate change.
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This project is set to run for three yearwith the aim of establishing a credible greenhouse gas accounting system for
the South African Fruit and Wine industihis report serveas the first component and aims to raise awareness and
create a platform of common understanding dimate changéssueswithin the agriculture sector in particulaithe
second component is the developmeoit a carbon footprinting tookhat isstandardized, usefriendly and serves as an
industrywide standardand protocol The first draft of this standard will be publically availalearly 2009and will
assist all entities within théruit and wineexport sector by providing the messary tools and documents to establish
their emission statusThe third and final component of the project is the industry strategic framework, with
provide a clear context and guidelines for strategic decisiaking around an effective response the threats and
opportunities posed by climatehange including clear emission reduction targets and mitigation and adaptation
opportunities The strategic framework aims tze completed by lat2009, with annual updategntil the end of 2010.
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A global survey by McHsey (2008) show that consumers place trust and support émtities that actively address
environmental issuegparticularlyclimate change In addition action and advocacy at an individual levisl leadingto
government support, legislation and incentiveBhe South Africa government is planniniggislationthat will penalise
high energy consumption and reward emission reductionsi KS a A y A & (i Stidgé Ipee€Hd pdrligh@& Q a
this year(2008) tax breaks wereroposedfor farmers who decide to conserve biodiversity and natural habitats.
Moreover, theMinister of Environmental Affairs and Tourismecently launcled a progressive climate change policy
AyOt dzZRAY 3 GKS Ay NP RukBiyAr2ggneral Tclimate cHdhbeNabd2agsociatedefviroRr@eNthl and
economic implications have moved fromibhgd SSy & | W3INBSy 3ISYyRFQ | FSg
economic and business planning.
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Theprimary and secondarggricultural sector playan importantNB f S Ay {2dziK ! FNRAOI Qa S0O2y:
GDPand employing 940 00people Agriculturalexports represent 8% ai K S O 2 ekpbristhBt QenerateskR 20

billion in foreign incomea Ay G AYAy3 | yR AYyONBlFaAy3a {2dziK ! TNAOI Qa afk
important to the longterm economiowell-beingof South Africaas well agproviding valuable jobs and income streams

inrural areas

The agricultural sectadoes however contribute significantly to the greenhouse gas (GHG) emissions thioeigise of
agrochemicalsliquid fuelssuch as petrol and diesels well agand-use changeAs awareness of human driven climate

change has emerged over the past decafleSNBE A& |y AYyONBlIaiAy3d F20dza 2y GKS
and in identifyingopportunities to mitigateclimate change through soil carbon sequestration and renewable energy
technologies.

Topreserve{ 2 dzi K ! FNRA Ol Qa O bbalfdGittandivin&ekport jaadkatsiitis2hérefarg crudial to develop
a comprehensive, industrgcale response to climate change. There is a need for a credifppartial andrelevant
information resource for the industry that:

Provides and supports andustry-wide perspective

. Serves to highlightlimate changéssues, opportunities and threats

. . SYOKYI NJ] & K $migsignRvitigibbaEc@ripetidrs D

. Enables informed and authoritative comment, debate and negotiation by stakeholders andpakeys

. Enables the standardised measurement, reporting and comparison of indifadaabnd exporteemissiors
. Creates an industry standard for GHGlging and the communication a&sults

. Guides short and lrg term strategy formulation bglecisiormakers across the industry

The aimof this projectis to fulfil these requirements through an interactive process involving interested and affected
parties.This document serves introduce theconceptof climate tvangeg itsimpact on the fruit and wine indusgrand

the South African Fruit and Wine Industnjtiative going forwardEffortshave beermade to keep the document brief
and links tokeyadditional information have been provideat the end of thedocument. If queries exist with regard to

the industryinitiative or climate change in generaplease feel free to contact Hugtampbell Tony Knowlesr Shelly
Fuller(contact details at the end of this documegmtr your own industry contact representative.
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INTRODUCING HUMAN-DRIVEN CLIMATE CHANGE

Climate change is not a new phenomendiuctuations in weather pattern®ver time are a natural occurrence
However, human generated greenhouse gas (GHG) emissiotise form ofcarbon dioxide (C£, methane (ChH and

nitrous oxide (MO) are resulting inchangedo the climatic patternsbeyond naturalbackground ratesRecent reports
I dzi K2NBR o0& (KS ¢ onfiri MDadthe irfrealet yam of @RS ividéed Buina@ninduced,due to

GHG gase®leased during fossil fuel use and land use change pra¢iRaEsenzweig et. al., 200,CC, 2007)

In natural quantities, these gases form a thin layer in the atmosphere and reghkateay the atmosphere absorbs
and releases energy from the sufhiskeepsthe earth abou 30 degrees Celsius warméhusallowing life on earth to
exist However, since the industrial revolution, there has beeneanesi/e build up of GHG The result issimilar to

what happens in a greenhouseS | G A & | 0 & 2 NIBc&uBing teyfipeatukdsi adl Humiditik t@ changehence

theterm WD NB Sy K 2 dmin§us@mihs QrésS

Scientists predict that aimcrease 00.2-6°C willoccur, dependig on how qickly we change the way we do thind®

avoid the worst impacts of climate changeumankindneeds to limit the temperature increase to 2°C above pre
industrial levels Although it seems small, such a change in theraye global temperaturewill have an impact on
frequency and intensity of storms, seasonal droughts and floods, flowering and fruiting times, and the types of crops
grown. And humankind needs to act immediately. The global climate islready approximately 0.7°C above pre
industrial levelsEven ifhumanshalted greenhouse gasses immediatdlye expected warming rate would still be
approximately 0.2°C per decade for the next two decgtlr€C, 2007).
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FIGURE 1: Mean Global temperature measured froBlobaINASA meteorologicatations (Source: NASR07)
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THE ROLE AGRICULTURE PLAYS IN THE GLOBAL GHG LEVELS

The agricultural sector is an energy and fossil fuel intensive industry
directly contributes between 122% of the global greenhouse gas 2000
emissionson a global scaleThe largest source of emissions is th
conversion of forested or virgin land to agriculture, which emits 59
million tons of C@equivalent per yearTo put this in perspectivég900

million tons of C®is more than that emitted by all transport globallg a

sector which is usually targeting for its fodsiél based high emissions
Excluding landise change, the second highest contributor is the relea 1,500 _
of nitrous oxides from misanaged and over fertilized soils, followec
closely by methane emissiofrem livestock farmindgFigure 2)

2128

The estimatesin Figure 2 illustrateglobal emissiontrends, which are
valuablefor indicatingemission hotspat within the agricultural sector as

a whole However, depending on farnscale activities and regional
conditons these figurescan differ. Particular commodityand farm 1000
management practices usdliffering processes which will impact
emissionslevels For this reason GHG audg are undertakenat a farm

scale. Arunderstanding of the emission hotspoat afarm-scaleprovides

useful informationwhich in turn allows for informed and appropriate
managementecisions

Nitrous oxide from fertilized soils

Methane from cattle enteric fermentation ”’ 1,792

500

” VN Biomass burning

"MAY Rice production

Local studiesestimate the agricultural sector to beesponsible for
approximately9% of the total GHG emissions for the country, the majori
resulting from enteric fermentation and manure manageménational
Greenhouse Gas Inventory Databadr)general glectricityusage (Eskom
power) is the ativity with the highest emissionthrough the supply chain
This isdue to two reasons; firstlyEskomgeneration is mainlgoal based
and seconty, the majority of processingactivities (such as the cold 0.
storageunits, water pumps andpower forfactory shedsare poweredon
electricity sourced from the national gridlectricitysupply is therefore an

ﬂ E] Fertilizer production
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158 Farm machinery
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FIGURE 2: Sourcef agricultural
greenhousegaseexcludingand use

area wherethe largestemissionreductions couldccur ifenergy efficient change measured in million tonne
technologiesare implemented. By implementing renewable energy or units of C@e per year (Greenpeace,
energy efficient technologies will also decreaseliance on Eskom for 2008)

energy which may lower the cost of energy to farm management and
reduce exposure to loadhedding activities and secure sustainability going
in to the future.

Other reduction opportunitiesinclude switching from massapplication to the precision applicationof synthetic
fertilizers, as well athe incorporationof more organic fertilizersvhich could greatly reduced the GHG emissiavisle
increasingsoil carbon levels Overall, changei crop selectionfertilization and irrigationcanimprovethe soil carbon
levels andreduce thenitrous oxideand CQ emissions. In addition, improvedaste management has the potential to
reduce fossil fuel usage while simultaneously reducing methanendralis oxide emissions.

THE IMPACTS OF CLIMATE CHANGE FOR THE AGRICULTURAL SECTOR

It is easier to understanche effecs of climate changewithin the agriculture sectoif one separates thennto two
classesnamelydirect and indirectimpacts Direct effectsinclude the physical changes in climater example rainfall,
temperature and chill unitswhich affect the productivity of crop species and their geographic distributiodirect
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effects of climate changm comparisorare thechanges in consuméehaviour and market demand due to increasing
public awareness of climate changed environmental issueBoth are explored further below.

DIRECT IMPACTS

Africa has been identified as one of the most vulnerable regianthe world due to a low capacity to respond to
climate changeForecastdor Africa from the latest IPCC report (20@f)d others Walker and Schulze, 2008; rées,
2006; Benhin2006) illustrate the vulnerability and extent of the impacais summarized below.

e Evidencendicates thatSouth Africahas been getting hotter over the past four decades, with average yearly
temperatures increasing by 0.1€ a decade between 1960 and 2003. There has also been an increase in the
number of warmer days and a decrease in the numtfecooler days, in particular higher temperature levels for
autumn, winter and summer periods.

e At a broad scalef South Africavere divided intotwo halvesby a northsouth line climaticconditions west of the
line are projected to become warmer and drier, while conditions east of the line may become warmer and wetter.

e Seasonal weather patterns will be less predictable and drought and flood events will become more fragdent
intense.

e There may be large scale soil erosioesultingin significanfosesof nutrient rich soil due toincreasedvariability
and intensity ofainfall events.

e Overall surface and groundwater resources are projected to decline.

e The increase in temperaturgegether with thereduction and alteing of the timing of the raings likely therefore
02 AyGSyairse GKS LINBaadz2NBE 2y (GKS O2dzyiNEQa aOl NOS 4t
and food security.

e By 2020, as many &%-250 millionpeople are expectetb experience water scarcity, in either the physical or
economic sense.

e |tis expected thacrop net revenues maglecrease by as much as 90% by 2100, particularly in the weséets of
the country.

e |t is forecasted thaproductivity (yield) will decrease particularly for raiffed agriculture. Irrigated agriculture will
be less vulnerablalthough the overall decrease in surface and groundwater supplies will put pressure on irrigated
agriculture in the future

e Small scale and monocule farming isexpected to beanore vulnerablethan multicrop and/or large scale farming

e Predictedchangein pests and disease vectosdll resultin more frequentand intensive outbreakg,ombined with
changein their distribution, will cause major crop losses.

e Nutrient and pest control inputs may need to increasecexp varietiedbecome lessuitableand less productiven
the new climate Aternative cropsor varietiesmay need to be selected to repladess suitable onesvhich will
have financiatonsequences for the producer

e A decline in human health due to direct temperature stress resulting in an increase in the range of disease vectors,
particularly malaria and cholera.

It is importantto remember thatclimate change is ngtst ashift in a single climaticondition, such agemperature,

but a shift in amany interlinked climate variablessuch as temperature, rainfallhumidity, frost, chill unitsand
atmospheric carbon dioxiddeach change is interrelateahd plays a role icontributingto the overall affect on crop
yield and land productity as illustrated in Figure. For example,when exposed to increases in £€xclusively, crop
yieldsmay increasedue to amplified root and biomassapacity (Midgleet. al, 2004 Kimball et. al.2002). However,

an increase in temerature coupled with raise€Q levels may cause an increase in the rate of soil organic depletion
from agroecosystems (Walkesind Schulze, 2008). This means tlager quantities 6 artificial nutrient compounds

will needto be used or a shift incultivars to maintain productivity

An increase in temperature to the predicteédmperature range (between 0.2¢ 6°C)will result in increasecvapoc

transpiration whichtogether with the expected drying of ground wex supplies will require an increase in irrigation
guantities, or a change in crop choice, both of which will again have cost implicatioaddition, imate change is
expected toincrease the quantity, variety and strethgof pests diseasesand weed speciesand producers can

6 Confronting Climate Change A South African Fruit and Wine Initiativ



therefore expectto alter farming practiceso avoid major crop damage and loss@$e @netic varietyof crops can
assist in pest and diseasesistance Research has shown that certain varieties are less susceptibtdioght, heat
stress, pest infestations and diseasesl are therefore more suitabler the predicted climate

Asa change ireach climate variable may result in a number infipactson crop productionmanagement decisions
need to beconsidered in a hd@tic mannerto ensure sustainability over the lonterm. Short term fixes such as
increased irrigation measures magem to make ense in the short term, but malyave great financiaand landuse
consequences in the long term

Increased CQevels Lower rainfall Increased average temperaturg
n
|L_) Less rairg volume & intensity
< Increased dry spell occurrence
ol
S Larger fruit yield Increa_sec_iavapo
= transpiration oo e less
© Dam storage predictable .
% levels drop GOKAf t IREEasEina ¢
>, Altered Crops receive prevalence of
g_ pest/weed-crop less water pest & weed
o competition Industrial - species
o rates water charges Decrease in yield

increase

” Increase in irrigation
S requirements
§ Adapt methods & technologies
= (i.e. shade nets, drip irrigation or
£ Producer pays more CIEMIO IS
é’ Potentially lower quality
o
c
8 Margin returns: change crops
w or discontinue farming

FIGURE 3: Potential impacts of climate change on agricultural crggpigpted from Carter, 200osenzweig an@ubiello, 200y

INDIRECT IMPACTS

Climate change also impadtse agricultural industryndirectly throughconsumer behaviour and purchasing patterns
GKAOK | NB OdzNNByidGfte FI @2 dzNR y.3An répodse NRtheYnSagket Idrivén dawatedebsh Sy R
suppliersto international marketsare nowrequested toreport on the greenhouse gas emissions that result from the
farming and production processe&everal large international retailers have launched aggressiwgronmental

programs in the past yeaguchprogrammes are generally focused on the specificiletaeducing the emissions under

their control in order to meet certain targets.

Emasion reduction targets howevdilter through the entire supply chain and place substantial pressurghose
wishing tosupplythe UK Far East an&Europeanmarkets Pressure has already been felt within the South African fruit
and wine industryand an effective and unifiedesporse is neededo maintain market share. South African producers
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need toaccount for and report on their GHG emissions in terms of their custattis future targets, and reduction
initiatives The disclosure of such information is seen as a good marketing strategy offerimgppertunity to
differentiate among competing producer$n addition, reducingenergy usage willreduce exposure tdluctuating
energy and fuel markets.

Food Miles ¢ ¢ KS O2y OSLJi 27T & higediRtance Kdod agl<$ froms $olrd@ Kproduder) to shelf
(consumey, is contentioudy seen as a suitable manner @¥aluatingthe overall environmental impacts ofmported
products versusocally produced goods. The general consersuseveris thattransport distancegannot bethe only
factor evaluated in the environmental audit of product choiG&=veraladditional factorsneed to be consided, for
example, prodct type (red meat versus vegetablgsfarm-scale production practicesas well asthe social and
economic benefits associadewith international food trade (CarlssorkKanyama et al., 20035im et. al., 2007, Tukker
and Jansen, 20Q08Veber and Matthews, 2(8). While transportation distance and vehicle choice (air freight versus
shipping) have the largest impact within the supply chain and should therefore be prioritized for emission reduction
interventions factors such as timingf@onsumption (seasonalityfhe packaging andtoragefacilitiesrequiredto keep

out of seasorstockavailable and the energynecessaryo maintain full year product choi¢c@eed to be considereth
2NRSNJ (2 aSS (KS Fdz.f LISNARLISOUAGS 2F aF22R YAf Sa¢

In addition,local social circumstances atite employment opportunitieprovided by the production processeannot

be excluded from the food miles debat®lila i Canals et al. 2007, Sauerbeck, 20GEnerally speaking, in developing
countries manual labar still forms the backbone for most of the agricultural production processes, whilevieloped
countries much of thosprocesses are mechanisel.recent study (MacGregor and Vorley, 2006) estimated that over
one million livelihoods in Africa arsupported by the UK consumption of imported fruit and vegetables aldiés
means that although an apple from Grabouw has to travel much farther to get to the UK retdikerskills
development, job creation and local economic growth that result front thgorted good, need all be considered as
part of the product choice and price equation.

There are twdbroad means ofespordingto climate changenamely a@aptation and mitigationboth of which deviate
the potential negative effects of climate chandg&imate changenitigation is defined asany humanaction taken to
permanently eliminate or reduce the sourée®r enhance the sinksof greenhouse gasd$PCC, 20Q1Adaptation
refers to theability of individuals, groups and natural systetosprepare for and respond to changes in climatetheir
environment (IPCC, 20pIWhile mitigation tackles theausesf climate change, adaptation tackles te&ectsof the
experience, and both ardaerefore crucial in reducing vulnerability to climate change.

The potential to adjust and thereby minimize negative impact and maximize any benefits from changes in climate is
known asadaptive capacity. The geater the degree of prepared action.d. adagation), the lesser the impacts
associated with any given degree of climate change. To adequately cope with the challenges of a changingvelimate,
therefore must mitigateand adapt it is not an either/or.

ADAPTATION MEASURES

Farmershave beenpracticing a@aptation strategies to overcome weather and/or market chandes centuries and
have built up valuable knoetige Cropping rotations, integrated pest management, soil conservation and fallow
techniques are all examples of adaptive process®d cancontribute significantlyto the adaptivecapacityof the farm
production The keysto integratethe local knowledge from farmers and land managers with insights and findings from
the physical and social sciersc@ order to select the mostappropriate and effective strategysuch strategies that
enhance local adaptation capacity aiendamentalto minimize climatic impacts and to maintain regional stabitify
food production.

! An example of a GHéburce is fossil fuel (diesel, petrol or coal) usage or nitrous oxide emissions frofexilized sois.
2 A sink is a process that absorbs and traps carbon dioxide such as those found in forests, soils and oceans.
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MITIGATION MEASURES

The agriculture and associated land uskeange sector is responsible for about a quarter of the, @GBrough
deforestation and soil carbon depletion, machine and fertilizer use), half the methane (through livestock and rice
cultivation), and three quarters of the nitrowsxide (through fertilize application and manure management) emissions

on a global annual basis (Rosenzweig and Tubiello, 2008difying currentland and agriculturainanagement
techniques could therefore greatly assist mitigating climate changelncreasing carbon sequestian® through
improved soil managemenand reducingelectricity and diesel usagare the two mos effective mitigation measures
within the agricultural sector

The main difference between the twoeasures is that the direct benefits of carbsequestration are limited in time,
typically 2040 years, while those arising from reduce@.@missions will last as long as the relative management
changes are maintaine(Rosenzweig and Tubiello, 2007).is therefore recommendedo implement a combined
approach which incorporates both technological and sequestration measures for high impact and long term
sustainability. The availability and advancement of technology will affect the utilization and effectiveness of
implemented mitgation measures, as well as the sustainability of the shift to conservation agriculture practices.

THE ROLE OF TECHNOLOGY AND SUSTAINABLE AGRICULTURE

There are several mechanisms that could form a buffer against varéibphatic patterns. Technologysione such
mechanism which may be in the form of skills development and knowledge sharing, or mechanical technologies that
assist in improving farming efficienspch as waste to energy equipmemResearch has shown thabd impact of

climate change on farming will vary depending on the use of technology and the way the land is managed (Walker and
Schulze, 2008).

Sustainable &rming practicesncorporaing resourceconserving methods and technologiésater, soil and gerté
resource conservationan lead to an increasén yield going forwardas well as forming a cosfficient means of
adapting to climate chang@retty et al., 2006)Adaptation and mitigation measure need not always involve expensive
complicated interentions; simple, cost efficient changes can make a substantial difference.

Energy efficiencyis considered to be a key indicator of sustainable farm@gp production methods that reduce
energyrequirementswhile maintaining output are important components of a sustainable agricultural systenple,
sustainablegechnologiegelevant toa South Africarcontextinclude:

e Water management - Sustainable water utilization technologies and improved wastad min-water
management practices would greatly redumer food security and economitsk.

e Improvements in organic matter accumulationsiils and carbon sequestration (Figure 4through integrated
nutrient managementand effective cover crop anaulching practicesvould improve soil quality and lessen
the nutrient input and water requirements

e Pest, weed and disease control emphasisinfjalu biodiversity (i.e. genetic resourcesind reduced pesticide
usewould enhance the crops natural ability to protect itself, thereby requiring fewer chemical inputs

® Incorporatingsocial learning and skills development in process forms a vital part of the success of the
transition and long term sustainability of consation agricultural practices.

*Ase guestr at i -termostorage,fgenerally Ibngentban 20 years. It is a scientific term that is common used in climate change literature to
denote the long term storage of carbon in wood or the organic content of soil. See also Appendix for Glossary of Terms
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FIGURE 4: Above ground and below ground sequestration (WBCSD, 2008)

THE THREE STAGES TO DEVELOPING A RESPONSE

There are threebroadstagesto developing a comprehensidimate change response

1. Anaudit of current greenhouse gas emissions throughout the supply chain

This allows eachkntity to gain an understanding ofGHG emissions resulting from their own wsittes and throughout

the supply chain.

2. The development of a comprehensive strategy including clear goals and costs

The informationobtained from the GHG assessmewill be used tostrategcally identify reduction opportunities and
establishrealisticgoalsand targets It will incorporate an analysis of similarink G A 3Sa Ay WO2YLISGAy3
Australia, New Zealand and the United States, and conclude with a communication and marketing advic&émtithe
Africanindustry as well as individual farmers and exporters.

3. Animplementation plan

The plan will provide a clear pathway to achieving the goals and targets outlined in the strategy document. It will
includea detailed description of opportunities, the process required to realise such opportunities, potential costs, and
how to communicateclimate change initiatives to stakeholders.

Quantifyinggreenhouse gases enables business to develop and prioritise opportunities that will effectively reduce
emissions, cut costs and create new commercial opportunities. Although this process relies on collaborative work
through the supply chain, most companiese generally inwardocused and fairly secretiveregarding energy
consumption and GHG emissions. A study done in the United Kingdom by the Carbon Trust (2006) illustrated that when
companies were willing to work collaboratively with the companiesheir supply chain, iresulted in additional
opportunities to build influence, create knowledge, reduce carbon emissions and generate financial returns.
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THE DIFFERENT STANDARDS

In order to ensure comparable assessments that are accurate and consisteahdarslized globascale method for
greenhousegas audit needs to be used consistently throughout the adiditdate, theGreenhouse Gas Protocol (GHG
Protocol) is the leading peeeviewed authority and protocol for broadased GHG accounting and repodin
(www.ghgprotocol.org Dueto the intensive peefreview process anthput from many companies, organisations and
individual expertsthe protocol hasbecomethe most widely used international accounting tool and is considered to
representd 0 Sa i @Eddurd®forihd Buture2008)

The GHG Protocglrovides stepby-step guidance foentities at all scales, frogovernmentscorporatons, farms and
individualsto quantify greenhouse gas emissiorisis designed tooffer guidelines on how talevelop averifiable
inventory but does not providan depth guidance for how the verification process should be conducted. This is more
comprehensively accomplished by the ISO 14864reenhouse gasefart 3: Specification with guidance for the
validation and verification of greenhouse gas assertidfdreover, it is consistent with Intergovernmental Panel on
Climate Chang&reenhouse Gas Guidelind®CC) and is designed to be program or policy neutral, thereby providing

an accounting framework fomost GHGprograns aroundthe world. Due to popular demiad, the GHG Protocdéam is

alsoAy GKS SIENIeé LKIFIasSa 2F RS@GSt2LAy3 | a4t -belRagdaneh{andlILI &
aims to be available by May 2010.

In addition to the framework provided by the GHG Protocol, the Carbon @ndgthe BSI (British Standards Institute)
havetogetherbeen developin@ publicallyavailable standard calletthe PAS 2050. Thefirst draft of the PAS 2050 was
published in late October 200&nd is specifically aimed aheasuring embodied GHG emissiaiggoods and services.
It is a life cycle assessment, meaning that it incorporates the GHGiemsishroughout the supply chainwhich
includesthe creating, modifying, transporting, storing, using, providing, recycling or dispokgductsc otherwise
1y26y |a aCGNe RES (2 3INI GBS

By using this methodologprganisationscanimprove theirunderstanding of the GHG emissions arising fnarious
goods and serviceat each stage of thesupply chainlt is however, ahorough process andommitment from all
partiesin the supply chain for the prass to be successful and valid. Although B¥®S 2050 is based on methods
establishedby 1SO 14040 (Environmental managemeritife cycle assessmentPrinciples and framework) and 1SO
14044 (Envonmental managment¢ Life cycle assessmeqgtRequirements anguidelines)it isin its inceptionphase
and is therdore not regarded as a British Standard, European Standard or International StaRdarthesereasors, it

is felt that the PAS 2050 is too detailfdr the current scope requirecby the South African Fruit and Wine Industry
Tool. Any relevant aspects, howevevill be incorporatedn to the industry toowhere applicable.

Aside from the GHGré&tocol and PAS 2050 standardbe Integrated Productiorof Wine (IPW)ollaborated with

industry bodes from USA, NZ and Austraitadevelop thelnternational Wine Carbon Calculator Protocol (Provisor,
2008).Basedmainly on the GHG Protocol and incorporating some elements for the life cycle approach outlitiesl

PAS 2050, tht N2 i202f | AYa (G2 GLNRBGARS 3ASYySNIf 3FdzARFYyOS 2y |
LINPRdzOGa¢ Ot NRPO@AAZ2NE HnnyoOd® LG R2Sa y2a | dz t &Wéughita | F
does indlide elements relevant to the wine processing and supply chain, thereby allowing a holistic understanding of
GHG emissionia the specific wine industry

It is the aim of this project to develop tH&outh Africarindustry standard based on the mastlevant and scientifically
sound processes which will incorporate elements from standamiisduced abovelt will be based on local data where
possible and be reflective of local conditions and circumstances
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Thisproject is divided in to three main componengss illustrated in Figure his report serves as the first component

a general introduction to global climate change and climate change issues withBotith Africaragriculture sector.

The second compant is the development of a standardized industry carbon footprinting protocol and Tdwl.tool

will allow individual farmers to calculate their carbon footprint based on their data input and will bebasdéd and

thus freely availablenitially based a local input, the aim is to develop a standard and footprinting tool that is globally
recognized, accredited and utilized by all agricultural export sectors. The first draft of this standard will be publically
availablein early 2009, with final versiondiled and ready by mid 2009n example of typical inputs required for an
agro-production GHG audit is illustrated in Figure 6.

The third and final component of the project is the industry strategic framework, whictb&itleveloped using the

data collected by the carbon calculator tool of Component TWbe framework will provide a clear context and
guidelines for strategic decisiemaking around an effective response to the threats and opportunities posed by
climate-change, including clear emisgioeduction targets and mitigation and adaptation opportunitiétswill have a
strong research and development focus and will be aligned with the national and international policies and processes
already in place, and those planned for the future, so @aensure the support and sustainability of the project and
related processes. Additionally, the framework will ensure flexibility within the system to allow accessibility by other
industries with similar processes, notably those within the agriculturabeximdustry (such as the tea and flower
exporters), thereby broadening the network and assistingnizking sure the same standaislusedthroughout the
industry. Finally, the strategic framework will be reviewed annually and updated accordigggyFigue 7 for a
schematic flow chart of expected timeframes of the project

HOW CAN YOU BE INVOLVED?

The success of this project is highly dependent on industry involvement to ensure adequate representation and
consultation throughout the process. This wike place through workshop engagements which will provide a platform
where feedback, suggestions and progressive planning can be discussed. Aside from the strategic workshop sessions,
communication is encouraged throughout the process. Please do not teesitacontact any member of the project

team (details below) if further information is required.

Overall there will be several tiers of interaction. The project will be directed by the steering committee, a ten person
group representing industry stakehads, funders and expert advisors. The role of the steering committee will include
the following:

1. Set the scope of the project

2. Monitor and review the progress at set intervals throughout the project
3. Guide the project

4, Ensure the outputs are communicatedttte various industries

A second tier of interaction with the project will be with the Interest and Stakeholder Group. This group will play a
major role in communicating the progress and outputs to the sector. The third tier of interaction will be iartheof

direct communications to the growers, processors, exporters and differentplalgers in the greater industry. This
process will be further clarified by the steering committee.

Contact Details:

Project Co-ordinator: Hugh Campbel Tel: 021 882 70, emailhugh@dfptresearch.co.za
Project Leader: Tony Knowles, 021 465 6923, em@ihyknowles@gmail.com

Project Manager: Shelly Fuller (nee Vosse), 021 465 6%23ail: shellyf@genesianalytics.com
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A Climate Change Communication to all stakeholders

AWorkshops & Information Document
AUnderstanding of the GHG audit template

A Greenhouse gas footprint of supply chain

AEstablishment of GHG footprint methodology, tool and protocol for SA fruit & wine industry
AAudit to include all emissions from source to port and source to shelf (through the supply chain)
AResults analyzed to assess emission Afdroadctvibest so t h

A Climate Change Response & Strategic Framework for fruit
and wine export industry

ARecommendations for reduction options applicable at farm and supply chain level
ARecommendations for biological adaptation options for future regional agricultural planning
ABenchmarking exercise to place SA fruit & wine export industry in context of competition regions

FIGURE 5: Schematic flow chart of the broddvel project processes

N,0 S, CH, CO;

PFC HFC

Logistics & Transport

Production activities
- freight options Retailer-
(air, truck, ship, rail)
-storage & refrigerants

-waste

-agrochemical usage

-fuel usage
-storage & refrigerants
-electricity usage
-packaging

consumption

Emissions from
production of :
fuel

agrochemicals infrastructure

machinery

FIGURE 6: Schematic flow chart illustrating what can be included in a typical GHG audigf@productionsupply chain
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CH - Methane, HFchydroflorocarbons, and G@Q Carbon dioxide)
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FLOW CHART

Activity
Project Management

Component 1

Including

Sourcing, Review & Report Compilation
SC Review of report & finedport editing
Production & Printing

Website development initial phase

Component 2

Including

Steering committee feedback

Carbon calculator development & updates
Website & Software development complete
Review Process of todPier review & SC revigw
Local industry benchmarking exercise
Documentation & Implementation

Steering Committee Review process

Component 3: Strategic Framework

Including

Steering committee feedback

Framework Structure defined, repocbmpilation
Input from external parties &nal editing
Steering committee review process
Production, input to webpage,

Printing & distribution

Annual updates

July

Aug

2008

Sept

Oct

Nov

Dec

Jan

Feb

Mar

2009
5 8 £ 2 32 % 3 3 &
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Jan

Feb

Mar
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2010

June

July
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Sept
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FIGURE 7: Schematic flow chart of project tingeliverables and tim&rames
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Carbon sequestration

Carbon is stored in both plants and the sOilK N2 dzZ3 K G KS LINPOS&a 2F LK2G2adyidKSaa
a daily basis. The plants break down the carbon dioxide in to carbon, which ésl $tothe plant, and the oxygen is
released back in to the atmosphere. The absorption and storage of carbon is known as carbon sequestration and is most
commonly used in reference to woody biomass and forests as wood is approximately 50 percent carbaghThr
decomposition of plants, carbon and other nutrientseateturned to the soil. Figure #dlustrates the carbon cycle
through the above ground and below ground sequestration process. Improvements made in the form of regeneration of
forests or woodlandsand/or increased soil carbon storage through no tillage and efficient soil management practices,
will lead to a net increase in stored carbon over time. If such improvements additionto the businessasusual farm
activities, and the resulting addinal carbon sequestered can be quantified (as units of carbon stored or units,of CO
sequestered), then these carbon units can be traded as carbon credits in the carbon market and become an additional
revenue stream for the farm. Soil carbon sequestratimffers a great potential to decrease €@©missions within
agricultural land through accumulation of soil organic matter and by producing suitable biomass as a substitute for on
site fossil fuel use (Lal, 2008auerbeck, 20QPrentice et. al., 2001

Carbon dioxide equivalent (CO2e)

It is asserted that the increased carbon dioxide &mnissions is the predominant cause of global warming and climate
change. However other GHGs play a role, particularly methang éDd NO in the agriculturasector. To allow for an

equal comparison between the different gases, scientists have defined multipliers for the gases in relations to their
global warming potential (GWP), all relative to one, GAlt. For example, methane (QHhas a GWP of 25 and thévee

1 unit of CQ= 25 units of C& (CH).

Carbon neutrality

l'y SyidAradezr 68 Ad +ty AYRAGARdAzZ €T F FENXY 2NJ Iy AYyRdzaGNRI
atmospheric carbon dioxide emissions and reductions due to their detivéquals zero. Carbon neutrality is usually
assessed through a full lifgycle analysis that includes all potential sources and sinks of atmospheric carbon dioxide
within predefined boundarieCarbon neutrality isalculated over a defined period, uslyah calendar year

Emission factor

The average emissions rate ofigan pollutant for a given souae, relative to the intensity of a specific activity. Emission
factors are used to derive estimates of greenhouse gas emissions basedrions types of activities, such #se
amourt of fuel combusted, the number of stodk an animal husbandrthe distancetravelled or onany industrial
productionprocess osimilar activity data. The activity data is then multiplied by the emissiontéado estimate the
global warming potential of that activity, for example if a vehicle travelled 100 km and the emission factor for a petrol
based vehicle is 2.40 kg s0itre used then the GWP of the vehicle driving 100 km is 100 x 2.40 = 240&g CO

Emission reduction
The term used to definéhe quantity of greenhouse gases (GH@wst are preventedfrom entering theatmosphere,
usually measured as a unit (tonne) of carbon dioxide equivalergejCO

Global warming potential (GWP)
A measure given to estimate how much mass of a specific greenhouse gas contributes to global warming. It is a relative
scale that compares the specific gas to that of the same mass of carbon dioxide (whose GWP is by definition = 1). The
GWP is calculatedver a specific time interval, more often over a 100 year timeframe. The global warming potential
(GWPYf the sevenmain GHGs over a 100 year lifespan is:

e Carbon dioxide (CGp= 1GWP

e Methane(CH) = 25GWP

e Nitrous oxide (BO) = 298WP

e Hydrofluorocarbon(HFC) 134a 5430GWP

e Perfluorocarbon (PFC) = 6,500 GWP

e Hydrofluorocarbon (HFC) 23 = 14,88W/P

e Sulfur hexafluoride ($f= 22,80@GWP
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