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Abstract

The impact of voluntary standards and certificatohemes on the sustainability of cocoa produafoBhana
was studied in the Upper Denkyira West District Upof Ghana. Three schemes including UTZ Certified,
Rainforest Alliance (RA) Certified and Conventiongystems of production was used for the study. Soil
chemical analyses (pH, Carbon, Organic matter, laks P and Exchangeable K) were carried out ifiatfs
under each of the production system. The percaadestrees cover and economic indicators (B/C RatiRy
and IRR) per acre size cocoa farm were determined.
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1. Introduction

Initiatives for social responsibility are originagj in different sectors and corporations, and ieiat between
market, state and civil society are changing (Ceskbal., 2007; Klooster, 2010). In production, individual
producers as well as whole supply chain are adedeas responsible for environmental impact of petido
(Carter and Carter, 1998; Vermeulen and Seurin@9R0nitiatives to create more sustainability #fere have
an increasing focus on the supply chains, whichbmadefine to encompassing all activities assodiatiéh the
flow and transformation of goods from raw matestdge, through to the end user, as well as theciassd
information flow (Seuring and Muller, 2008). Thepsly chains of multinational companies and retaileave
become ever-more complex, with raw materials ahérgproduct inputs being sourced from produceesviry
corner of the globe. At the same time, concernsutalbimate change, natural resource scarcity, atabrl
practices have made sustainability and corporaiporesibility the watchwords of the day for manyrfi To
address the lack of innovation, low returns anc@iged lack of production sustainability, voluntatandards
and certification systems have emerged as a progniieans for addressing sustainability and corporat
responsibility in Ghana’s cocoa sector in complebgl market place. Certification systems typicahaluate
and audit — according to environmental and/or $amigtainability standards - the processes or nasthay
which products are produced. Sustainable certifinatnitiatives create incentives for farms andmfir to
improve their environmental and socioeconomic perénce (Giovannucci and Ponte, 2005; Rice and Ward,
1996). In theory, certification enables the consutnedifferentiate between goods and services basetheir
environmental and social attributes. This improirddrmation facilitates price premiums for certdigroducts,
and these premiums, in turn, create financial iticea for farms and firms to meet certificationrstards.

1. 1 Objectives

The primary objective of the study is to evaludie impacts of voluntary standards and certificatiolnemes on
the sustainability of cocoa production in Upper Kgra West District of Ghana. The study specifigaléeks:
a. To determine the levels of soil chemical propertsssl pH, organic carbon, soil organic matteratot

nitrogen, available phosphorus and exchangeab#sgioim) between systems of production.
b. To determine the extent of shade trees percent @yveocoa farms.
c. To determine profitability estimates between UTZtlfied, Rainforest Alliance Certified and
Conventional systems of production.
1. 2 Judtification

The reputation of chocolate and confectionary carigzmis at risk due to the consumers’ increasimrems
about social, environmental and economic issueshén cocoa chain. Cocoa is in fact, ideally suited f
sustainable production and social change. The n@gyers in the market are just a handful of tratismal
companies. They are well placed to act as majaedsiof change and bring about a more sustainaldeac
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sector. The cocoa industry invests vast sums ofeyai only one end of the chain: the consumers,oanone
topic: branding. The industry has grossly undemestied the situation at the other end of the chihim:cocoa
bean producers. Nevertheless, encouraging develupraee taking place, producers, governments, tndasd
consumers increasingly recognize the importanceusfainable cocoa production. In the Netherlanligha
stakeholders in the chocolate sector signed areaggst, in March 2010, to source only sustainabbdpced

cocoa for the Dutch market (ICCO, 2010a)

2. The Cocoa Industry in Ghana

In Ghana, cocoa has played an important role ihdte economy of the country for over one centéiyhough

the crop was believed to have been brought to then@al Gold Coast - as Ghana was then known - from
Fernando Po, (an island in the Gulf of Guinea,tbéf coast of Gabon), in 1879 and from Sao Tome8B61
records show that in 1891, only twelve years aiteffirst arrival, cocoa was being exported as shcerop
(Acquaah, 1999; Adjinah and Opoku, 2010). From 1840/1911 season, Ghana became the leading cocoa
producer in the world, a position it held until ®%vhen it was overtaken by the Ivory Coast. Thenty went

from being the number one cocoa producer to a genidhe early 80s when as a result of droughthfies,

low producer prices, diseases and general econmaligise, fell to the twelfth position and produdess than
160,000 metric tons in the 1983/1984 season (Adjarad Opoku, 2010).

2.1 Sandards and Certification Systems

Private, voluntary standards for sustainable prbda@emerged long before a link was made to cediifon. In
fact, standards for organic agriculture were dgwetbas early as the 1920s. These standards refgedbn
translation of a philosophical approach to agrimdtinto a set of standardized growing practicé® Standards
emerged from bottom-up, local standards that weseeldped independently around the world, led maimly
groups of farmers. Over time, these local standaree brought together, and a more unified, thongh
identical, interpretation of organic agriculturedathe principles and criteria underlying it emergdde
International federation of Organic Agriculture Mowent (IFOAM) was established in 1972 as a
communications network among the various organicalgure initiatives. Since then, many other syssehave
emerged, following diverse pathways. The emphasisrvironmental, social, and economic/busineses#u
the standards varies. Social and economic iss@esrgmortant in Fair-trade. Economic and businessés are
highlighted in the Roundtable on Sustainable Palin(RSPO) and the Round Table on Responsible Soy
(RTRS), as well as schemes such as UTZ Certifidt.standards pay attention in varying degrees ® th
environment, with some focused on health and saffetyes (e.g., Global G.A.P.) and others more on
conservation (e.g., the Rainforest Alliance — Soatale Agriculture Network, or SAN-RA) (Potésal., 2007).

2.2 Rainforest Alliance / Sustainable Agriculture Network (SAN)

The Rainforest Alliance was founded in 1987 in mrse to the massive deforestation and extinctiomafy
species in tropical rainforests throughout Cenfraderica in the 1980s. Its first programs, launcled 989,
focused on responsible forest management (SmartyVaod environmental education (Conservation Media
Center, later the Neotropics Communications CentEne first agriculture standard (ECO-OK) for baasn
came into being in 1990, followed by coffee (199&jrus and cocoa (1997), which laid the groundwifank
establishing the Conservation Agriculture Netwoll®48), now called the Sustainable Agriculture Netwo
(SAN). SAN’s mission is to be a global network s&rming agriculture into a sustainable activityhwéa vision

of seeing a world where agriculture contributesh® conservation of biodiversity and sustainablelihoods
(SAN, 2009).

2.3 UTZ Certified

"UTZ", means "good" in the Mayan language Quich&uatemalaUTZ Certified began as an initiative in 1997
under the Dutch Ahold Coffee Company, along wittatémalan coffee producers, to create transpardong a
the supply chain and reward responsible coffee ymexs. At the time, there was a growing demand for
assurance of responsibly grown coffee, and UTZif@attrecognized the need to provide roasters wiehtools

to do so. In 2002, UTZ Certified became an indepahdrganization and has since expanded to other
commodities (cocoa, tea, palm oil) to create amap®&l transparent market for agricultural produassyell as
sustainable supply chains.

3. Study Area

The Upper Denkyira West District (UDW) is locatedtlae north western part of Central region withtlate
6°09°N and longitude 2° 09°W. Temperatures are mgdiyehigh throughout the year with mean monthly
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temperatures ranging between 26°C - 30°C and meanai temperature of 27°C. Double maxima rainfall
regime is experienced in the district. The totahuai rainfall is between 1250 mm and 1750 mm. Tlagom
rains occur between April and July whilst the mimams occur between September and December. Relati
humidity is high about 80% in the raining seasod a0% in the dry season. Owing to the climatic c¢tmals
experienced in the district, the vegetation is raly semi — deciduous forest. Its economy depéadgely on
agriculture with about 80-90 % of the populatiopeieding directly or indirectly on Agriculture.

3.1 Soil pH

Soil pH was determined in 1: 2.5 suspensions dfssal water using a pH meter. Twenty grams soilgarwas
weighed into 100ml polythene bottles. To this 50disttilled water was added and the bottle shakertvio
hours. After calibrating the pH meter with buffedigions of pH 4.0 and 7.0, the pH was read by imzing the
glass electrode into the upper part of the susparisy an electrometric pH meter.

3.2 Soil Organic Carbon

Organic carbon was determined by the Walkley anaciBlwet combustion method (Nelson and Sommers,
1982). One gram of soil sample was weighed intc0@ sl flask and 10 ml of 1 N potassium dichromate
(K2Cr,0O;) added followed by 96% concentrated sulphurigS®) acid. Ten (10) ml of 85% ortho-phosphoric
acid (HPO,) and 2 ml of barium diphenylamine indicator wedded. The solution was titrated with 1.0 N
ferrous sulphate (FeQPfor a colour change from blue to bright green eoéht. A blank titration was carried
out without soil. Percentage carbon was calculated

1NFeS04x(V1-V2)x0.39
% C= o

Where:
IN FeSQ = normally of FeS@ used for titration; Y= ml for blank titration; \{ = ml for sample
titration
W = weight of soil sample used; 0.39 = 0.8000%x1.3x 3 (3 = equivalent weight of C); 1. 3= a
composition factor for the incomplete combustiontted organic matter; Per cent organic matter was
obtained by multiplying the per cent carbon by B&mmelen factor of 1.724

3.3 Total Nitrogen

Total nitrogen was determined by the modified Kggitldigestion method (Okalelebal., 1993). In this method,
10g of soil were digested with 30ml concentratelgtsuric acid, using a catalyst tablet of sodiunpbate (2),
copper sulphate (1) and selenium (1). Digestion fellewed by the Kjeldahl distillation process ugid0%
caustic soda solution (NaOH) to distil ammonia, chhivas received into 4% boric acid. Titration wase
using 0.1 N HCI.

Calculation:
% N= N x(a—b;xlz;mcf

Where:
N = Normality of the HCI use in the titration; avelume of standard HCI used in sample titratior; b
volume of standard HCI used in blank titration; Sveight of air-dry sample (g); mcf = moisture
correction factor (100 + %moisture)/1001.4 =X@.001x100% (14 = atomic weight of nitrogen)

3.4 Available Phosphorus

The readily available acid-soluble forms of P wexé&racted with HCI: NH4F mixture. The Bray P1 methwas
used (Bray and Kurtz, 1945). Phosphorus in theaekivas determined by the blue ammonium molybat&aooe
with ascorbic acid as reducing agent. Two gramisssonple was weighed into a shaking bottle (50mé§ 20ml

of extracting solution of Bray-1 (0.08 NH,F and 0.025MHCI) was added. The sample was shaken for one
minute by hand and immediately filtered through \tien No. 42 filter. One ml of the standard seriles,blank
and the extract, 2 ml boric acid and 3 ml of thoarng reagent (ammonium molybdate and antimotrgté
solution) was pipette into a test tube and homagehiThe solution was allowed to stand for 15 n@sdor the
colour to develop to its maximum. The absorbance maasured on a spectronic 21D spectrometer an660n
wavelength.

Calculations:

(a—b) x 20 X 6 xXmcf
S

P (mg/kg)=
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Where:
a = mg/l P in sample extract; b = mg/l P in blaBks sample weight in (g); mcf = moisture correcting
factor; 20 = ml extracting solution; 6 = ml finaraple solution

3.5 Exchangeable Potassium

Potassium in the percolate was determined by flphetometry (Okalebet al., 1993). A standard series of
potassium was prepared by diluting 1000mg/| of p&itam to 100mg/l. Portions of 0, 5, 10, 15, and P6hthe
100ml standard solution were put into 200ml volumefiask respectively. One hundred millilitres ©f0 M
NH4OAcsolution was added to each flask and made torwelwith distilled water. The standard series ioleth
were 0, 2.5, 5.0, 7.5, 10.0 ml/l for potassium.aBsium was measured directly in the percolate amdl
photometry at wavelength of 766.5 nm 1.0 M KCI solu added. The bottle was capped and shaken or 2.
hours and then filtered. Fifty millilitres (50ml)ogtion of the filtrate was taken with a pipetteoird 250 ml
Erlenmeyer flask and 2-3 drops of phenolphthaletidator solution added. The solution was titratedh 0.1

M NaOH until the colour just turned permanentlykpiA blank was included in the titration.

Calculation:

Exchangeable Kcmol*/ kg soil)=

Where:
a = mg/l of K in the diluted sample percolate; long/l of K in the diluted blank percolate; S = air —
dried sample weight of the soil in gram; mcf = nwiie correcting factor; 39.1= Molar mass for
potassium

(a—b) x 250 xmcf
10%39.1 XS

3.6 Shade Trees per cent Cover per Acre

One (1) acre size farm was demarcated and numbeees counted. The processes were replicated tinnes

and average number of shade trees per acre degefniihe percent shade trees cover per acre wasnilete

by dividing average number of trees by minimum bade per acre (six trees per acre). The ratios were
multiplied by 100 percent to estimate percent stwder on the farm per acre.

3.7 Experimental Designs and Data Analysis

Randomized Complete Block Design (RCBD) with fidedks was used for the experiment. It was reptidat
five times. All soil chemical analysis data colkgtwere subjected to Analysis of Variance (ANOVAYd SD

at 5% by GENSTAT was used to compare the signifieadifference among the means. The profitability
indicators estimated were benefit-cost ratios (BGR} present values (NPV) and internal rates twirne(IRR).

A 10% discount rate was used in assessing thetgbdiiy of the technology (Gittinger, 1982). Th&R
determines the discount rate that makes the netepteworth of the incremental net benefit stream or
incremental cash flow equal zero. The formal sedaatriterion for the net present value is to atéepestments
with NPV greater than zero. An investment is techly and economically feasible if the NPV is post The
decision rule for BCR is that for any project todmonomically viable, the ratio must be greaten thaity.

Table 1: Economic indicators used for profitabiktysessment

Profitability Indicator Formula ddson Criteria
YBt . Yct
BCR Gt T BCR 1.0
t=n
(Bt—Ct)
NPV tho e NP\& 0
t=n
(Bt-Ct) _
IRR ZH =0 IRR> r

B = benefit, C = cost, t = time in years/productmeriod, r = discount rate, n = rotation lengttyéar

4. Soil Chemical Properties

The soil chemical analysis used for the study wgeikepH, soil carbon (C), soil organic matter, (QMgr cent
total nitrogen (N), available phosphorus, (P) anchangeable potassium (K).
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Table 2: Levels of soil chemical properties in UT&rtified, RA Certified and conventional farms

Treatments pH C oM N Avalil. P Exc. K
% % % mg/g cmol'/kg
UTZ Certified 1 6.01 2.02& 3.524 0.196 7.520 0.540
UTZ Certified 2 5.26 2.214 3.446 0.24 7.540 0.44Mm
UTZ Certified 3 6.55 2.413 3.452 0.238 11.05 0.436
Average 5.94 2.218 3.474 0.225 8.703 0.472
Rainforest Alliance 1 6.15 2.472 3.556 0.248 8.440 0.70&
Rainforest Alliance 2 5.54 2.650 3.198 0.222 8.630 0.574
Rainforest Alliance 3 6.07 3.83;a 3.578 0.22 7.590 0.591
Average 5.92 2.984 3.444 0.230 8.220 0.624
Conventional 1 5.67 0.988 1.098 0.196 2.890 0.142
Conventional 2 6.20 0.911 1.140 0.224 2.590 0.104
Conventional 3 6.02 1.092 1.016 0.238 2.150 0.164
Average 5.96 0.997 1.085 0.219 2.543 0.137
Significant level n.s ¥ ¥ n.s ** ¥
LSD (0.05) 0.692 0.437 4.801 0.228
CV (%) 10.3 2.7 40.8 26.1
n. s - no significant * - significant P<0.001 **significant P<0.005, a and b - significant betwe

UTZ Certified and RA Certified

The level of percent C was significantly (P<0.0Bigher in Rainforest Alliance Certified (2.984%)|lbwed by
UTZ Certified (2.218%) than the conventional far®&997%). The percent OM content was significantly
(P<0.001) higher in UTZ Certified (3.474%), follodvdy Rainforest Alliance Certified farms (3.444%pm
Conventional farms (1.085%). Also, the exchangedblevas significantly (P<0.001) higher in Rainforest
Alliance Certified farms (0.624 cmdkg), followed by UTZ Certified (0.472 cmigkg) than Conventional farms
(0.137 cmol/kg). However, available P was significantly (P<GBY higher in UTZ Certified (8.703 mg/g)
followed by Rainforest Alliance farms (8.220 mgthan the Conventional counterpart (2.543 mg/g).h\iiie
exception of the Rainforest Alliance Certified 3grgent C was significantly (P<0.001) higher thanZUT
Certified 1 (3.830% and 2.028%) respectively. €Rehangeable K of Rainforest Alliance Certified dsvalso
significantly (P<0.001) higher (0.708crtkdg) than UTZ Certified 2 (0.440 cnidkg) and UTZ Certified 3
(0.436 cmal/kg). All soil chemical properties analyzed for tsieidy were not significantly different for UTZ
Certified and Rainforest Alliance Certified farmi$e pH and total N content were not significantiffedent for

in all the systems of production.

4.2 Shade Tree Percentage on the Farm

Table 3: Percent of shade tree cover on cocoa fpemacre

Respondents status Average number of Average shade tree cover/acre
Trees per acre %

UTZ Certified 1.54 25.67

Rainforest Alliance 1.60 26.67

Conventional 1.37 22.83

The minimum biodiversity management scores for shagkes cover on the cocoa farm is 40% (or 6-Stpee
acre) shade cover. In table 3, all systems of privoiu recorded below the 40% shade tree cover erctltoa
farm per acre. The percent score of RainforestAde (26.67%) was higher than UTZ Certified (25.52d
conventional farms (22.83%). The little variatioatlween conventional and RA Certified and UTZ Ciextif
farms overall, pointing to the likelihood that, fearly periods of certification, there is usualtylé or no effect
on these measures. As such, biodiversity scorddénstudy were a function of both the number oés¢rper acre

112



Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) “_'i"
Vol.7, No.4, 2017 NS'E

and the variety of tree species present on the. faha results of low shade tree cover in cocoatatams in the
studied were due to results from several studigSoaba Research Institute of Ghana (CRIG) in wisichde
and fertilizer levels were varied which led to eimn recommendations to reduce or entirely eliteirdnade
trees and apply fertilizer (Ahenkorabhal., 1974; Ahenkoralet al., 1987). This low shade recommendation was
widely followed in the rapid expansion of the sectm the 1980s and 1990s. However, fertilizer
recommendations have largely been ignored due tmmabination of underdeveloped fertilizer and credit
markets in Ghana (Gockowski and Sonwa, 2008).

4.3 Farm Profitability Estimates - Cost and Benefit Analysis

Table 4: Summary of profitability estimates fordlrcocoa production systems at 24% discount rate

Economic Indicator Conventional Rainforest Allian uTZ
B/C Ratio 1.18 1.34 1.26
Max NPV (GH¢) 139.8 184.11 163.27
IRR 30.50% 54% 52%

Economic indicators estimated are the B/C ratioyN#Ad IRR. The discounted cash flow results prestim
Table 4 show that cocoa production is, in gengradfitable at 24% discount rate. However, the cotieaal
system is the least profitable although it hasltimgest rotation. The certification effect decrehtiee BCR,
NPV and IRR with 1.34, GH¢184.11, and 54% respedbtivin the Rainforest Alliance system to 1.26,
GH¢163.27, and 52% respectively in the UTZ systelthough both systems exhibit greatly improved iizial
performance compared to the conventional systeinldf (BCR), GH¢139.8 (NPV) and 30.5% (IRR). Duguma
et al. (2001) reported that, even with no value assigiwethe tree species, cocoa production in smalbold
systems in Cameroon was profitable, with producti@mg more profitable with planted shade treesnya
certification systems require environmental managerntechniques that sometimes reduce yield. In stases,
the cost savings and any premium earned (evenghrguaranteed-premium systems like Fairtrade) nmigit
make up for that loss in yield. Overall, the effeof standards on yield and quality are variabl difficult to
attribute to the standard per se, since most siedigns are confounded by possible differencesarepisting
conditions.

5. Conclusion

The study established that the impact of voluntarstainability initiatives (VSIs) on soil chemicadsoperties
(C, OM, P and K) were significantly higher in UTABRA farms, however, soil pH and N had no sigaific
impact among the treatmentshel study also established tlihére was little evidence that certification on the
observed farms had a significant effect on keydattirs such as biodiversity and shade trees cozetagthe
economic frontier, thetudy concludes that, with conventional cocoa f&groocoa production is profitable. The
introduction of cocoa certification greatly enhamqerofitability. To increase the value of the daétion
process on sustainable cocoa production in Ghavara actions need to be undertaken: the generafian
internal and on-going measurement system amongefagroups in collaboration with local institutiorthe
development of an open access database on sudityrialtiatives for policy-makers and producers order to
enable more strategic business, risk and qualityagement in the adoption of sustainable practidessery
centers for recommended shade trees must be skidiin all cocoa districts by appropriate institos such as
Forestry Commission, Forest Research Institute lodrf@ and other stakeholders in the supply chaibeto
distributed to farmer to increase shade tree comeheir cocoa farms.
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Appendix A. Analysis of Variance (ANOVA) Table — Sd Chemical Analysis
Variate: %0 M

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 0.1810 0.0452 0.39

Treatment 8 56.8950 7.1119 61.76 <0.001
Residual 32 3.6846 0.1151

Total 44 60.7606

l.s.d. (0.05) = 0.437 CV (%) =27

Variate: % O C

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 1.3828 0.3457 1.20

Treatment 8 19.7983 2.4748 8.59 <0.001
Residual 32 9.2215 0.2882

Total 44 30.4025

l.s.d. (0.05) = 0.692 CV (%) =10.3

114




Journal of Environment and Earth Science www.iiste.org
ISSN 2224-3216 (Paper) ISSN 2225-0948 (Online) l':!;l,l
Vol.7, No.4, 2017 IIS E

Variate: % TOTAL_N

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 0.041458 | 0.01036 3.24

Treatment 8 0.014391 | 0.00160 0.56 <0.800
Residual 32 0.102342 0.00320

Total 44 0.158191

l.s.d. (0.05) =0.07285 CV (%) = 15.5

Variate: Avail P mg/kg

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 252.75 63.19 4.55

Treatment 8 397.37 49.67 3.58 <0.005
Residual 32 444.42 13.89

Total 44 1094.54

l.s.d. (0.05) = 4.801 CV (%) = 40.8

Variate: K_cmol/kg

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 0.4146 0.1037 3.30

Treatment 8 1.9627 0.2453 7.82 <0.001
Residual 32 1.0042 0.0314

Total 44 3.3815

l.s.d. (0.05) = 0.2282 CV (%) = 26.1

Variate pH

Source of variation d.f. S.S. m.s. v.r F pr.
Block stratum 4 4.4375 1.1094 2.03

Treatment 8 3.6885 0.4611 0.84 <0.572
Residual 32 17.4796 0.5462

Total 44 25.6056

l.s.d. (0.05) = 0.865 CV (%) = 1.4
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Appendix B: Study Area
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Figure 1: The District map of Upper Denkyira Weaburce: Geography Department, UCC
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