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by
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The adoption of Global Good Agricultural Practices (GlobalGAP) improves food quality and
safety along fresh produce value chains, but adoption rates have been low among small-scale
pineapple farmers in Ghana. Low adoption rates have contributed to a fall in smallholder
participation in export-oriented production and declining export performance. While
policymakers and other industry stakeholders have tried to find ways to improve GlobalGAP
adoption in Ghana, little is known about the determinants and impacts. Consequently,
stakeholders do not know which smallholders are most likely to respond positively to
interventions aimed at promoting adoption. Moreover, previous studies have identified
significant increases in smallholder production costs associated with GlobalGAP compliance.
However, there is limited information on how specific inputs used by GlobalGAP certified
farmers increase production costs. Such information would help policymakers to target
interventions at the most important drivers of quality-enhancing compliance costs.
Furthermore, it would make adoption more affordable to farmers and less expensive for
taxpayers who fund these interventions.

In the first instance, this study set out to measure the impact of GlobalGAP adoption
on the net incomes of smaller and larger small-scale pineapple farmers, recognising that
compliance incurs significant fixed costs, and that fixed costs pose a greater obstacle to
adoption on smaller farms. Small-scale farmers were defined as those operating farms no
larger than five hectares. The study used probit and two-stage regression models to estimate
the impact of GlobalGAP adoption on net income. These techniques were applied to a

representative sample of 546 small-scale pineapple farmers located in Ghana’s two leading



export production districts. Of these 546 farmers, 236 were GlobalGAP adopters; the
remaining 310 were non-adopters. The probit model showed that the probability of adoption
was higher for households that had larger land endowments, were members of an agricultural
cooperative, engaged with extension services, and had female heads. The regression models
showed that GlobalGAP adoption reduced net income on farms producing less than one
hectare of pineapples, but increased net income on farms growing more than one hectare of
pineapples. The study thus recommends that extension and other interventions intended to
promote GlobalGAP adoption amongst pineapple farmers in Ghana should be targeted at
those able and willing to grow more than one hectare of pineapples.

Second, this study used a quality-adjusted transcendental logarithmic (translog) cost
function to identify the main contributors to production costs in the sub-sample of 236
GlobalGAP adopters. The results showed that production cost is most sensitive to changes in
the plantlet price, followed by wages, agrochemical prices, and expenditure on capital items.
Smaller small-scale farmers are much more sensitive to increases in capital expenditure than
are larger small-scale farmers. Post-estimation analysis showed that improvements in product
quality increased production costs at an increasing rate. Key policy recommendations include
joint ventures to increase nursery capacity and competition in the market for plantlets,
scrutiny of mandatory fees impacting the cost of imported labour-saving inputs, facilitating
sharing arrangements between smallholders to lower the cost of on-farm infrastructure, and

research to identify constraints preventing certified farmers from exploiting size economies.

Keywords:
Food safety standards, smallholders, impact assessment, treatment model, product quality,

translog cost function



List of Publications and Presentations

This thesis is the result of the original research conducted by me, under the supervision of
Assoc. Prof. Simeon Kaitibie and Assoc. Prof. Michael Lyne. The contents of this thesis have
not been submitted for any other degree or diploma in any university or institution. Parts of
this thesis have been published in the academic journal and conference proceedings listed

below:

Journal publication

Annor, P. B., Kaitibie, S., & Lyne, M. C. (2023). Heterogeneous impacts of GlobalGAP adoption
on net income in small-scale pineapple farming in Ghana: Does farm size matter?

Agribusiness, 39(4), 1199-1216. https://doi.org/10.1002/agr.21821

Annor, P. B, Kaitibie, S., & Lyne, M. C. (in press). GlobalGAP compliance costs in Ghana’s small-

scale pineapple farming sector. Agrekon.

Presentation sessions and awards

Annor, P. B., Kaitibie, S., & Lyne, M. C. (2023, Sep 6). Analysis of production costs for GlobalGAP
certified small-scale farmers in Ghana [Workshop presentation]. Joint New Zealand
Agricultural and Resource Economics Society (NZARES) — New Zealand Association of
Economists (NZAE) Early Career Workshop, Maiden Edition [Recipient of the Best
Presenter Award].

Annor, P. B., Kaitibie, S., & Lyne, M. C. (2023, Feb 7-11). Impact of GlobalGAP compliance on
cost of production in small-scale pineapple farmers in Ghana [Conference
presentation]. 67" Annual AARES Conference, hosted by the New Zealand Branch of
the Australasian Agricultural and Resource Economics Society (AARES), Christchurch,

New Zealand. https://researcharchive.lincoln.ac.nz/handle/10182/16466

Annor, P. B. (2022, Dec 7 - 9). Impact of GlobalGAP adoption on net income for small-scale
pineapple farmers in Ghana [Conference presentation]. 12th Biennial DevNet
Conference of the Aotearoa New Zealand International Development Studies

Network (DevNet), Auckland, New Zealand. https://devnet.org.nz/wp-

content/uploads/2022/12/DevNet2022 Programme 120122.pdf



https://doi.org/10.1002/agr.21821
https://researcharchive.lincoln.ac.nz/handle/10182/16466

Annor, P. B. (2022, Aug 11). Determinants and impacts of GlobalGAP adoption among small-
scale farmers in Ghana [Paper presentation]. Lincoln University Thr3sis competition,

Lincoln, New Zealand.

Prince Baah Annor

July 2024



Acknowledgements

| would like to express my deepest thanks to the Almighty God for His love and care
throughout my research journey.

| am profoundly grateful to Lincoln University for awarding me a Lincoln Doctoral
Scholarship to pursue this study. Without the scholarship, | would not have been able to
complete this study. For this, | am forever grateful.

| extend my sincere appreciation to my Principal Supervisor, Associate Professor
Simeon Kaitibie for his unwavering guidance, patience, and continuous support throughout
this study. | am indebted to my Associate Supervisor, Associate Professor Michael Lyne. My
research benefited immensely from his many useful suggestions, critical reviews, and
constructive guidance.

| acknowledge the staff of the Faculty of Agribusiness and Commerce, especially Anne,
Ani, Jacob, Campbell, Lei, and Bruce for their pastoral care and continuous support. My sincere
gratitude to Joshua Aboah, Agnes Owusu, Joycelin Sablah, Coleman Okuradja, and the rest of
the field survey team for the sacrifices they made in conducting the field survey amid the
COVID-19 pandemic.

Special thanks to Malaika Amrani, Rachel Smith, Margit Muller, Cephas Samwini, and
Louis Boaponsem for their strong support and ongoing encouragement. | am also thankful to
Rev. Phyllis Harris, Ros, Tim, Miriam, Chris, and the entire congregation of Lincoln Union
Church for their prayers, support and hospitality.

Finally, | would like to thank my family and friends to whom | dedicate this thesis. Thank

you for your many sacrifices in helping to make this dream come true.



Table of Contents

Y oy 4 - [ PP PO RUP PP PR TPPTOTPPTTI i
List of Publications and Presentations...........couuiiiiiiiiiiieiiee ettt ifi
ACKNOWIEAGEMENTS.....cc it e e e e e s et e e e e e e e s nseereeeeeeeeesennsnaneeeeeeeans v
TabIE Of CONTENES ...ttt et e e e e e st e e s b e s san e e s saneeeas vi
LIST OFf TADIES .ttt et et e s e s e s viii
[ o) 7=V TSRS ix
(€] (oY= T Vo Yol o 0 1Y/ 3 RS X
(@ F=T o) =T ol A T o Yo [V 4 o Y o PSSR 1
1.1 Background of the reSEArChN .........uviiiiieee e e e 1
A (T F T ol Yo T o] o] =T o o SR 6
1.3 Research objectives and QUESTIONS ........uviiieiiieicciiee et 9
1.4 Significance Of the StUAY .......uiiiiiiiee e e e 9
1.5 Organisation of the thesis ... e 10
Chapter 2 Literature REVIEW ...c.cc ettt e e e e e e e e e e e e s ennreaeeeeeeeesnnnnes 11
2.1 An overview of the food coNtrol SYStEM......eeiiiiieiiciiieeeeee e 11
2.2 The implementation of food safety standards — emerging issues........ccccccvveveeeeeeeennnns 13
2.3 GlobalGAP standard adoption in the fresh produce industry .......cccccooeeeciiiieeeeeeeicnns 15
2.4 Theoretical FOUNAtIONS ......cooiiiiieieee e e 16
2.4.1 Utility theory of innovation adoption..........eeeeeiieieciiiieeeec e 16
2.4.2 The concept Of SIZ€ ECONOMIES ...ocieii ittt e e e e errre e e e e e 18
2.4.3 Transaction COSES tNEOIY ......uuurviiieiieiiccceeeee e e e e e e e e e e e e 19

2.5 Empirical studies on determinants and impacts of GlobalGAP adoption...................... 20
2.6 Empirical studies on the cost of GlobalGAP compliance ........cccocvveveiiieicciiiieeeee e, 26

D A @ o ¥ ToY (=T V10 a1 o ¥ o S UUURRE 30
Chapter 3 Research MethodOlOgY .......eeuviieiiiiiiiiiieiic e e erraee e e e e e e ennes 31
3.1 Conceptual framework for GlobalGAP adoption and impact on farm outcomes ......... 31
I I 1B U Lo AV | T U UUPRE 33
3.3 Data collection and sampling ProCEAUIES..........ooevcvvvreeiee et eeeeeerrree e e e e e seeanes 37
3.3.1 Type and SoUICE Of data.....ccccuvreriiiiiiiiiiiieieeee et e e e esabrrae e e e e e e 37
3.3.2 SaMPliNg tECANIQUES....ccc it e e e e e e e e e e 37
3.3.3 Human ethics and data management CONCEINS........uueeeeeeeeiiiiiniieeeeeeeeeeeiiireeeeeeeenn 38

Vi



3.4 Methods Of @NAIYSES ......eeiiiiiiiie et e e et e e e e sa e e e s e enaae e e seaneaeeeeanns 38

3.4.1 Determinants of GlobalGAP adoption for small-scale pineapple farmers.............. 38
3.4.2 The impact of GlobalGAP adoption on pineapple net income........ccccceeevcvvveeernnnen. 39
3.4.3 Heterogeneity in GIobalGAP adoplion ........ceevviieiciiiieeeee e, 40
3.4.4 The impact of GlobalGAP on the cost of pineapple production .........ccccccuvveennieen. 41

3.5 Chapter SUMMAIY ..cciiiiiiiee e ciieee et ee e e st te e e ettt e e e s ste e e e e saaeeeesssbteeessnssaeeeessseeessnssnnessnnes 45
Chapter 4 RESUIES coeeee ettt e s e e e e s s et a e e e e e e s e s nnstaneeeeeeesennnes 46
R D LYo g o LA I =) o ] o PP PPt 46
4.1.1 Household characteristics of respondent farmers.......cccocccveeiviciieeeiicieee e, 46

4.1.2 Differences in characteristics between GlobalGAP adopters and non-adopters ...47

4.1.3 Costs of acquiring and maintaining GlobalGAP certification ..........cccccceveeviineeenns 48
4.2 Determinants of GlobalGAP adoption for small-scale pineapple farmers .................... 50
4.3 The impact of GIobalGAP adoption.......ccccuiieiiiciiie e 51

4.3.1 The impact of GlobalGAP adoption on pineapple net income...........cccceeeeecuveeeenns 51

4.3.2 The heterogeneous effect of GlobalGAP adoption on pineapple net income........ 53

4.3.3 Robustness of the impact Model..........oocuviiiiiiiiiii e 54

4.4 Analysis of production costs for GlobalGAP certified small-scale pineapple farmers...55

4.4.1 The cost structure of GlobalGAP certified small-scale pineapple farmers ............. 55
4.4.2 Cost of pineapple production for GlobalGAP certified small-scale farmers........... 56
4.4.3 Size heterogeneity of quality-adjusted factor cost elasticities ........ccccceeeeveennnnnenn. 61

4.5 Chapter SUMIMAIY ..o eiiiieeee et e e e e st e e e e e e s e s eaaetr e e e e e e eesesnnssaaaeeeaaeeesannnnssnnens 61
(0o =Y o] (< iR DI Yo F 1Y o] o PO RURUIN 64
5.1 Determinants of GIObaIGAP adOption .........eeiieiieiiiiiniieeiee et e e e 64
5.2 The impact of GlobalGAP adoption on pineapple net income .......cccceeeeccvviieeeeeeeeiecnnes 65
5.3 The cost of pineapple production for GlobalGAP certified small-scale farmers ........... 67
B4 CRaPTEE SUMMIAIY cuttiiiieiieeieiiirteeeeeeeeesestrreeeeeeeeeesesbraeeeeeeeeesessstssreeeeeseessssssrsanseeeessennnes 68
Chapter 6 Summary, Conclusion, and Recommendations ........ccccecccviiiieeeeeeecccciiieeee e 70
6.1 SUNMIMIAIY iiitiiiiieie ettt e ettt re s e s e e et e ea e b raaeeeeeeeeaeaba e seeeeeeaestaaaaseseessanssssannnsseeanans 70
6.2 Conclusion and recommeNdatioNns .........ccceeveereerierieene e 73
6.3 The study’s contributions, limitations, and future research........cccccccccevvevvveeeeeeceiiennn, 76
REFEIENCES ...t e e ettt e e bt e e s b e e s b e e e sareeenanee s 78
1Y o] 01T o Lo 1ol <L U 90

vii



List of Tables

Table 2.1 Empirical studies on determinants and impacts of GlobalGAP adoption................ 24
Table 2.2 Summary of empirical studies on costs of GlobalGAP compliance ......................... 28
Table 4.1 Variable definitions and summary statistics ..........ccccoeeiiieeeiiiiie e, 46
Table 4.2 Differences in characteristics of GlobalGAP adopters and non-adopters............... 48
Table 4.3 GlobalGAP adoption and maintenance costs incurred by adopters .........ccceuuueeeeee. 49

Table 4.4 Additional GlobalGAP compliance costs sponsored by external stakeholders ....... 50

Table 4.5 Probit analysis of GlobalGAP adoption ...........ceeveiiiiicciiiieee e, 51
Table 4.6 Impact of GlobalGAP adoption on pineapple net income........cccoccveeevvciveeeencineenn. 53
Table 4.7 The heterogenous impact of GlobalGAP adoption on pineapple net income......... 54
Table 4.8 Comparison of GlobalGAP impact estimators ........ccccccvvivveiee e, 55
Table 4.9 The cost structure of GlobalGAP certified small-scale pineapple farmers.............. 56
Table 4.10 Parameter estimates for translog cost functions .........cccceccvveeerciieeeeccciee e, 57
Table 4.11 Cost elasticities with respect to output, quality, and input prices.......ccccceevuuven.. 59
Table 4.12 Expenditure on capital itEMS ......ceeeeiii i 60
Table 4.13 Size heterogeneity of quality-adjusted factor cost elasticities........cccccceeeeennnneeenn. 61

viii



List of Figures

Figure 2.1 The food CONtrol SYSTEM ......cooiiiiie e e 13
Figure 3.1 Conceptual framework of GlobalGAP adoption and impacts. .......ccccevvveeeeninennnn. 33
Figure 3.2 Map Of STUAY @r€a.......coiiciiiiee et e e e e e e e e e e e e naeea s 36
Figure 4.1 Quality endogenous and quality exog8enous COSt CUIVES ........cccvvvvveerriiieeeeniineennn. 59
Figure 4.2 Cost — quality rESPONSE CUMNVE .....uiiiiiiiiieeeiiieee e eitee et e e e saee e e s s aae e e e saaeeee s 59



ACP

ATE

BRC

CAC

DiD

EDIS

ERM

ESR

EU

EUREPGAP

FAO

FASDEP

FBO

FIRR

FLO

FSIS

F&V

GAPs

GDP

GEPA

Glossary of Acronyms

African-Caribbean-Pacific Group of Countries
Average Treatment Effects

British Retail Consortium

Codex Alimentarius Commission

Difference in Difference

European Food Safety Certification

Extended Regression Model

Endogenous Switching Regression

European Union

European Union Retailers Produce Working Group for Good

Agricultural Practice

Food and Agriculture Organisation

Food and Agriculture Sector Development Policy
Farmer Based Organisation

Financial Internal Rate of Return

Fairtrade Labeling Organisation

Food Safety Inspection Service

Fruits and Vegetables

Good Agricultural Practices

Gross Domestic Product

Ghana Export and Promotion Authority



GHPs

GlobalGAP

GTC

GSS

HACCP

IFA

ISO

v

MD2

MiDA

ME

MLE

MOAP

NLSUR

NTAEs

OECD

OIE

OLS

PFS

PSM

PSU

ROI

Good Health Practices

Global Working Group for Good Agricultural Practice

German Technical Cooperation

Ghana Statistical Services

Hazard Analysis Critical Control Points

Integrated Farm Assurance

International Standards Organisation

Instrumental Variable

Del Monte Honey Gold

Millennium Development Authority

Marginal Effects

Maximum Likelihood Estimator

Market Oriented Agricultural Programme

Nonlinear Seemingly Unrelated Regression

Non-Traditional Agricultural Exports

Organisation for Economic Cooperation and Development

International Organisation of Animal Health

Ordinary Least Squares

Private Food Standards

Propensity Score Matching

Primary Sampling Unit

Return on Investment

Xi



SAS

SC

SPS

SSA

SQF

TBT

UNCTAD

USDA

USAID

WHO

WTO

2SLS

Statistical Analysis Software

Smooth Cayenne

Sanitary and Phytosanitary Standards

Sub Saharan Africa

Safe Quality Food

Technical Barrier to Trade Agreements

United Nations Conference on Trade and Development

United States Department of Agriculture

United State Agency for International Development

World Health Organisation

World Trade Organisation

Two Stage Least Squares

xii



Chapter 1

Introduction

This chapter opens by providing background information for the study before presenting the
research problems and objectives. The chapter concludes by explaining the significance and

organisation of the study.

1.1 Background of the research

Globalisation has brought about significant interlinkages among national agricultural
economies. Nowadays it is commonplace to find competitively priced fresh Ghanaian
pineapples in Tesco supermarkets in the United Kingdom and Italian grapes in Shoprite
supermarkets in Ghana. Many researchers have described global food trade as an effective
tool for reducing rural poverty and improving livelihoods in developing countries (Food and
Agriculture Organization [FAQ], 2004; Harris et al., 2001; Subervie & Vagneron, 2013; Swinnen
& Kuijpers, 2020). The global agri-food chains link small-scale producers with market outlets
in Europe and elsewhere in the developed world (Asfaw et al., 2009b; Birthal et al., 2007;
Dolan, 2001; Kleemann et al., 2014). Muriithi et al. (2011) have observed that agricultural
exports enable farmers to invest more in capital assets like farm infrastructure and
machinery, ultimately boosting agricultural productivity.

Agriculture is an important sector in Sub-Sahara African (SSA) economies. It has been
the main export earner and accounts for a large share of national output and an even larger
share of employment. In Ghana, the agricultural sector contributes approximately 30% to the
country’s Gross Domestic Product (GDP) and employs over 60% of the workforce (Mensah &
Brummer, 2016). However, for the past three decades, Ghana has witnessed declining trends
in foreign exchange earnings from traditional agricultural export commodities such as cocoa,
coffee, rubber, and oil palm, causing balance of payment problems with increased external
debt (Addo & Marshall, 2000; Senadza et al., 2017; Weinberger & Lumpkin, 2007). Williams
et al. (2018) and Assuming-Brempong (2013) have attributed the fall in traditional agricultural
exports to commodity price volatility and climate change. To sustain agricultural foreign
earnings, it is crucial for Ghana and other SSA countries to diversify their export portfolios

towards commodities with high export potential and resilience.



Trienekens (2011) has noted that globalisation, advancements in technology, and
efficiency in market distribution channels have triggered growing global demand for tropical
fruits and vegetables, thereby creating new opportunities for developing countries to
improve their horticultural supply chains. Many SSA countries have diversified their
agricultural exports, from primary commodities to non-traditional products like fruits and
vegetables, which have improved export earnings and rural livelihoods (Asfaw et al., 2009b;
Harris et al., 2001; Kleemann et al., 2014). In Ghana, Sarpong (2006) has observed that the
most dramatic change in smallholder participation in the global food trade has been in the
non-traditional agricultural export (NTAE) sector. Ghana’s NTAE products are mainly
comprised of horticultural products, including fruits (papayas, pineapples, bananas, and
mangoes) and vegetables (tomatoes, eggplants, ginger, okra, and green beans). Pineapple has
emerged as the largest horticultural export product, with smallholders accounting for a
significant share (60%) of production (Quartey et al., 2021). Pineapple exports reached an all-
time high in 2004, making Ghana the second largest African exporter of pineapple. They
accounted for 39% of non-traditional agricultural export (NTAE) earnings (Kasalu-Coffin et al.,
2005). Over the next decade, Ghana retained its position as the eighth largest exporter of
fresh pineapples in the world and the second largest in Africa (United Nations Conference on
Trade and Development [UNCTAD], 2016). Apart from its high export potential, pineapple is
a nutritious staple crop consumed by the wider Ghanaian population (Boansi et al., 2014;
Kuwurnu & Mustapha, 2013), and the leading raw material for local fruit processing firms
(Annor, 2018).

Food safety has been a major concern as incidents of food contamination have
increased with growth in the trade of high value food products since the early 1990s (Barrett
et al., 1999, 2022; Newell et al., 2010; Ouma, 2010). High-profile disease outbreaks have
triggered the proliferation of public and private food safety standards (FAO, 2004). Private
food standards (PFS) have become more prominent in global food trade governance
(Humphrey, 2008; Subervie & Vagneron, 2013; Suzuki et al., 2011) as public standards tend
to be diluted by other national interests and are less stringent in safeguarding food quality
and safety (Barrett et al., 2022; Lammerding, 1997; Vandemoortele & Deconinck, 2014;
Wouters & Geraets, 2012). These PFS include Global Good Agricultural Practice (GlobalGAP),



British Retail Consortium (BRC), Fairtrade Labelling Organisation (FLO) and a host of national
organic certifications.

GlobalGAP is the most widely used PFS in global fruit and vegetable supply chains
(Henson et al., 2011; Rao & Boer, 2021). It is estimated that 85% of standards certified
pineapple producers in Ghana implement GlobalGAP (Gatune et al., 2013). GlobalGAP is a
farm assurance standard established in 2007 by a consortium of European food retailers as
an upgrade to the former EUREPGAP standard. It has a global focus on hygienic and safe food
production (Kuwornu & Mustapha, 2013). It employs current knowledge of good agricultural
practices (GAP) and science to reduce environmental impact, set requirements for workers
and animal welfare, and reduce the risk of food contamination due to pathogens and chemical
residues (GlobalGAP, 2022). Supermarket chains in the United Kingdom and other European
countries require their suppliers to be GlobalGAP certified (Graffham et al., 2007). The rapid
expansion of modern retail chains in developing countries has also added to the emphasis on
food safety and certification (Minten & Reardon, 2008; Weatherspoon & Reardon, 2003).

GlobalGAP certification offers four options: In option I, certificates are issued to an
individual farmer for a specific crop, or crops on a specific farm. Any produce not named on
the certificate is not covered by the standard. In option Il, legally constituted farm
associations can obtain a group certificate which covers all their members if they run internal
inspection systems that comply with GlobalGAP regulations. Option Ill applies to an option |
farmer who intends to benchmark or harmonise with other production standards (e.g., Safe
Quality Food 1000). Likewise, option IV allows option Il farmer groups to benchmark with
other standards (Asfaw et al., 2009a). Farmers in Ghana commonly use options | and Il. In
Ghana, farmers or farmers are defined as either large-scale, or small-scale based on their scale
of production. Small-scale farmers are those who operate on five or fewer hectares of
farmland. Those farming more than five hectares are classified as large-scale farmers (Clarke,
2010; Quartey et al., 2021). Whilst large-scale farmers who adopt GlobalGAP usually follow
option |, virtually all small-scale farmers who adopt GlobalGAP follow option II. This study
focuses on GlobalGAP option Il certification as the research relates to small-scale farmers. At
the time of writing this thesis, farmers were expected to comply with the Integrated Farm
Assurance Version Five (IFA V5) of GlobalGAP. The fruit and vegetable component of the IFA

V5 is comprised of 221 critical points. Food safety requirements account for 99 of these critical
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points, followed by environmental and biodiversity requirements (69 points), workers’ health
and safety (28 points), and traceability requirements (25 points). These requirements are
routinely updated to address current food safety needs. The next version, IFA V6, is expected
to replace IFA V5 in 2024 (GlobalGAP, 2022).

Although horticultural exports from developing countries have grown substantially
over the past three decades (Asuming-Brempong, 2013; Weinberger & Lumpkin, 2007), it
does not necessarily follow that smallholders are responsible for this growth. On the
contrary, there is growing concern that stringent food quality and safety standards are
excluding smallholders from high-value markets because they are unable to benefit from the
economies of size needed to profit from these standards (Barrett et al., 2002; Dolan &
Humphrey, 2000; Hatanaka et al., 2005; Reardon & Berdegué, 2002). In this case, anticipated
improvements in smallholder incomes and livelihoods are not fully realised, and developing
countries with relatively few large-scale producers suffer losses in export volumes and
earnings. Ghana's pineapple sector is a case in point.

Smallholders accounted for more than 50% of Ghana’s pineapple exports when exports
peaked in 2004 at 56,094 metric tons, valued at US568.343 million (Gatune et al.,, 2013).
However, their share dropped to 39% in the early 2010s (Boansi et al., 2014) and to 30%
in the late 2010s (Kpare, 2016). This loss in smallholder share followed the introduction of
GlobalGAP in 2007, which ushered in a steady decline in Ghana’s pineapple exports (FAO,
2023; Kuwornu & Mustapha, 2013). Between 2015 and 2020, export volumes fell at an
average annual rate of 9.9% (FAO, 2020). Ghana’s share of global pineapple exports declined
from 3.05% in 2004 to 0.44% in 2021 (FAO, 2023). The fall in pineapple exports raise
guestions about the magnitude and nature of costs incurred by farmers who adopt and
maintain these standards.

GlobalGAP certification incurs substantial costs, even under option Il which allows for
some cost-sharing. In Ghana, costs typically incurred by smallholders include investment in
fixed improvements (approved storage rooms for chemicals and equipment, changing rooms,
a toilet, and a disposal pit) and recurring costs associated with food safety and quality control
(protective clothes, training, soil testing and fumigation, plastic mulching, record keeping,
assessments of work methods and results, and annual on-farm inspections of work

procedures by external auditors) (Annor et al.,, 2016; Kuwornu & Mustapha, 2013). In
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practice, exporters often help smallholders to meet certification costs through part-funding
and technical services, whilst donors and government agencies assist with training,
information, and advice relevant to GlobalGAP standards (Kleemann et al., 2014; Kersting &
Wollni, 2012; Asfaw et al., 2009b). Even so, the financial burden on these farmers is certainly
not trivial.

These compliance costs are relevant to smallholders contemplating the adoption of
GlobalGAP as they can be avoided by not adopting the standard (Wang & Yang, 2001).
Moreover, they are predominantly fixed costs that small-scale farmers cannot spread over
large volumes of output. This inability to benefit from size economies reduces the
profitability of GlobalGAP compliance (Holzapfel & Wollni, 2014; Miuller & Theuvsen, 2015)
and is, therefore, expected to discourage its adoption. Feder et al. (1985) clearly link the
adoption of technology to its expected profitability. Although GlobalGAP is the most widely
adopted food standard in Ghana, its adoption rate remains low amongst the country’s small-
scale pineapple farmers. Sampling 345 small-scale pineapple farmers across four of Ghana’s
leading export pineapple production districts, Quartey et al. (2021) found that only 17% of
respondents were GlobalGAP certified.

Continued access to international markets has significant implications for Ghana's
export earnings and for the welfare of its rural communities. Public and private sector
stakeholders in Ghana responded to the loss of pineapple exports with interventions aimed
at encouraging small-scale pineapple farmers to adopt the GlobalGAP standards. Significant
among these were the German Technical Cooperation (GTC)’s Market Oriented Agriculture
Programme (MOAP), which was launched in Ghana in 2008. It was designed to improve the
capacity of farmers and other actors in the agricultural sector to compete in international
markets (MOAP, 2009). Likewise, a joint USAID-Ghanaian Government Millennium
Development Authority (MiDA) project supported pineapple farmers in Ghana’s southern
horticultural belt between 2006 and 2012 with credit facilities, training, and subsidies to help
cover GlobalGAP certification costs (Afari-Sefa, 2010; Annor et al., 2016; Gatune et al., 2013).
However, the value of these interventions is questionable when little is known about the

impact of GlobalGAP adoption on smallholders’ incomes.



1.2 Research problem

The previous section highlighted three principal issues.

1)

2)

3)

While food safety and horticultural exports are beneficial to Ghana and small-scale
farmers, pineapple export volumes and smallholders’ share of pineapple export
production both declined after 2007 when GlobalGAP certification became almost
essential to meet the requirements of major trading partners. Smallholder exclusion
has been attributed to the increased production costs associated with importer
preferences for the MD2 pineapple variety and the costs of complying with GlobalGAP
standards. Higher production costs dilute the benefits of higher prices in the export
market and diminish the appeal of certification.

The impact of certification on net income is likely to be quite different for larger and
smaller small-scale pineapple farmers. While revenue is scale-dependent, a sizable
share of GlobalGAP compliance and maintenance costs are fixed, and thus not scale
dependent, making the profitability of adoption sensitive to scale on smaller farms.
Public and private sector stakeholders, along with international funding partners, have
made concerted efforts to arrest the declining trend in Ghana’s smallholder pineapple
exports by supporting interventions aimed at reducing the costs of complying with
GlobalGAP. However, they have not had the benefit of reliable information about
which farmers and costs to target. This study probes further into these issues to offer
plausible policy options which will help revive smallholder export pineapple
production.

There are weaknesses in the literature on techniques employed in estimating impacts

of GlobalGAP adoption on farm profitability. While several previous studies (e.g., Annor et

al., 2016; Asfaw et al., 2009b; Henson et al., 2011; Kleemann et al., 2014; Lemeilleur, 2013;

Muriithi et al., 2011) have assessed the determinants of GlobalGAP adoption, few have

assessed the profitability of GlobalGAP adoption in developing countries. Subervie and

Vagneron (2013) used propensity score matching (PSM) and difference-in-differences (DiD)

to estimate the impact of GlobalGAP on quantities sold and prices received by small-scale

lychee farmers in Madagascar. PSM helpsto remove endogeneity bias in estimates of impact

when observed variables that influence the outcome of adoption also influence the

decision to adopt. However, PSM does not address endogeneity bias introduced by
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unobserved factors that influence both adoption and the outcome of adoption. Impact
assessment is prone to endogeneity bias when farmers with personal, household, and farm
attributes self-select into the adopter group or are targeted for support by development
agencies. Although DiD has the advantage of accounting for endogeneity introduced by
observed variables and time-invariant unobserved variables, it requires comparable
observations for adopters and non-adopters over time or across multiple locations. As
Subervie and Vagneron (2013) lacked comparable cost data, they were unable to estimate
the impact of GlobalGAP on net income. Henson et al. (2011) combined PSM with DiD to
estimate the impact of GlobalGAP on the quantities and prices of fresh produce sold by
exporter firms in ten sub-Saharan African countries. Although these firms sourced products
from small-scale farmers, most (64%) of their exports came from large estate farms. This,
and the absence of cost data, prevented the researchers from assessing the impact of
GlobalGAP adoption on smallholders’ net incomes.

Asfaw et al. (2009b) used a two-stage regression model to identify the determinants
of GlobalGAP adoption and the impact of adoption on the net incomes of 439 small-scale
vegetable producers in Kenya. They attempted to address endogeneity attributed to
observed and unobserved variables by including adoption propensity scores estimated in
the first stage (probit) regression, as an instrument, alongside the adoption and control
variables used to predict net farm income in the second stage ordinary least square (OLS)
regression. However, the validity of the instrument was not established, and important fixed
costs were excluded from the measurement of net income. Akrong et al. (2022) and
Kleemann et al. (2014) employed endogenous switching regression (ESR) techniques to
investigate the determinants and impacts of GlobalGAP certification in Ghana’s mango and
pineapple sectors, respectively. They addressed endogeneity introduced by observed and
unobserved variables using ESR techniques that included predicted values of the inverse Mills
ratio to capture selection bias. Whereas Akrong et al. (2022) used household income to
measure profitability, Kleemann et al. (2014) used returns on GlobalGAP investment (ROI),
expressed as the ratio of net income per crop cycle, to the initial cost of certification, an
estimate of the return on the farmer’s investment in certification. But in their profitability

estimations, none of these scholars included the costs of fixed improvements (e.g.,



equipment and chemical storage facilities) which have been identified as high for GlobalGAP
adopters.

Previous studies have linked the slow diffusion and adoption rates of GlobalGAP by
smallholders in developing countries to its high adoption and maintenance costs. Graffham
and Vorley (2005), for example, estimated that the investment (capital) cost of EUREPGAP
(GlobalGAP’s precursor) compliance accounted for 5-33% of the gross margin estimated for
donor-supported small-scale vegetable farmers in Zambia, and 26-60% of the gross margin
estimated for non-supported smallholders. Recurring maintenance costs added a further 1-
8% and 9-53% for donor supported and non-supported smallholders, respectively. Muriithi et
al. (2011) estimated that GlobalGAP compliance added US$1,836 to annual production costs
incurred by a smallholder operating independently, and USS680 to annual production costs
incurred by a member of a GlobalGAP certified group comprising 30 small-scale farmers.
These cost increases were large enough to result in negative net returns given yields and
prices observed at the time of the study. Also in Kenya, Asfaw et al. (2009b) estimated that
the cost of GlobalGAP compliance accounted for 30% of crop revenue earned by small-scale
vegetable farmers with most (90%) of this additional cost attributed to fixed improvements
and equipment. Certification fees alone accounted for 11% of gross income among small-
scale Chilean raspberry farmers (Handschuch et al., 2013). Significantly, none of the afore-
mentioned studies applied econometric techniques to identify the sources of cost increases
to which the total cost of production is most sensitive, or investigated the sensitivity of total
costs to changes in output (and hence revenue), and the level of quality achieved. This
represents a notable gap in the literature as policymakers need to target interventions at the
most important drivers of quality-enhancing compliance costs.

Many structural cost function studies in the food industry and beyond (e.g., Boland et
al., 2001; Food Safety and Inspection Service [FSIS], 1996; Robinson & Phibbs, 1990) have
characterised product quality as an exogenous unobservable variable that is assumed to be
uncorrelated with other exogenous variables. In this case, standard cost functions can
produce consistent estimates of important parameters. However, this assumption is almost
certainly incorrect as quality is typically endogenous and is explained by the right-hand-side
exogenous variables of the firm’s production function (Gertler & Waldman, 1992). In a study

of Hazard Analysis and Critical Control Points (HACCP) compliance, Antle (2000) used a
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quality-adjusted cost function to investigate quality endogeneity. His focus, however, was on
how HACCP compliance affected the variable costs of production. The study ignored fixed
costs as they accounted for less than 10% of the total cost of implementing HACCP. By
contrast, fixed costs account for a significant share of GlobalGAP compliance costs (Asfaw et
al., 2009b; Kuwornu & Mustapha, 2013) and are therefore expected to impact smaller and
larger small-scale farms differently. This study is relevant because it is important to inform
interventions designed to help Ghana’s small-scale pineapple farmers cope with GlobalGAP

compliance and maintenance costs.

1.3 Research objectives and questions

The primary purpose of this study was to furnish policymakers and industry stakeholders with
reliable information about (a) which critical factors (i.e., household, market, and institutional
support) could be harnessed to improve smallholder GlobalGAP adoption, (b) alternative
interventions which would better serve small-scale pineapple farmers who are unlikely to
profit from GlobalGAP certification, and (c) which small-scale pineapple farmers and
production costs to target in order to lower the costs and improve the efficiency of
interventions aimed at promoting GlobalGAP adoption. The main objective of this study was
to assess the impact of GlobalGAP adoption on farm performance outcomes (i.e., net income
and production costs) for small-scale pineapple farmers in Ghana.
The study addressed the following questions:

1. What critical factors influence smallholders’ decisions to adopt GlobalGAP standards?

2. To what extent does GlobalGAP adoption impact smallholders’ net incomes?

3. What are the sources of cost increases to which the total cost of production is most

sensitive for smallholder GlobalGAP adopters?

1.4 Significance of the study
This study is significant because first, it accounts for both the variable and fixed costs of
GlobalGAP compliance. Second, it considers the effects of size economies on the profitability
of GlobalGAP compliance. Third, it identifies sources of cost increases to which the total cost
of production is most sensitive. Fourth, it uses econometric models and methods capable of
delivering accurate results and information to identify interventions that will benefit

pineapple farmers who can profit from GlobalGAP certification, and interventions that will



benefit pineapple farmers who are unlikely to benefit from GlobalGAP certification. Good
agricultural practices applied to pineapple production are likely to spill over to other food
products with export potential and advantages for smallholders, farm workers, and domestic

consumers.

1.5 Organisation of the thesis
This thesis is organised into six chapters, including this introductory chapter. Chapter 2
reviews literature relevant to this study. Chapter 3 describes the data and methods used in
this study to investigate the research problems. Chapter 4 presents descriptive statistics and
results of the analyses conducted for each of the research objectives. While Chapter 5
discusses the study’s key findings, Chapter 6 draws the thesis to a close with a summary of the

findings, conclusions, recommendations, and a list of future research avenues.
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Chapter 2

Literature Review

This chapter summarises the literature relevant to this study. It begins with an overview of
the food control system. It discusses the implementation of food safety standards along the
global food supply chain, with a particular emphasis on the adoption of GlobalGAP standards.
The chapter elaborates on the underlying theories and concepts upon which the framework
of this study was derived. The chapter concludes by discussing empirical studies on the impact

of GlobalGAP adoption on farm performance outcomes.

2.1 An overview of the food control system

The food control system consists of regulatory and management practices which ensure food
quality and safety along food value chains. Figure 2.1 provides a framework of the food
control system. Food safety regulations and standards are fundamental constituents of the
food control system (Clarke, 2010). Food safety regulations are measures established by
national governments and international bodies to protect consumers from incidents of food
poisoning, food borne diseases, and death (McCabe-Sellers & Beattie, 2004; Newell et al.,
2010). International food safety regulations mainly consist of Sanitary and Phyto-sanitary
(SPS), and Technical Barriers to Trade (TBT) measures. These regulations are established by
the World Trade Organisation (WTO) in partnership with the Food and Agriculture
Organisation (FAO) and the World Health Organisation (WHO). At the country level,
governments through their trade, health, and agricultural ministries develop national food
safety policies and regulations that align with the WTQO’s SPS and TBT measures. They also
have food and drugs agencies who monitor the implementation of national food safety
regulations. Moreover, some regional bodies have food safety regulations for governing food
systems within the bloc, for example, the EU Food Safety Regulation and the North American
Food Safety and Regulation. The term 'food safety standards’ refers to a set of activities or
guidelines which ensure that food safety regulations are adhered to during food production,
processing, and distribution (Clarke, 2010; Holleran et al., 1999). In practice, food safety
standards operationalise food safety regulations at the firm level.

The Codex Alimentarius Commission (CAC) was created in 1963 to guarantee

uniformity in global food standard settings. As an international body, it is responsible for
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coordinating all food standards to protect the health of consumers and ensure fair practices
in the global food trade (Aung & Chang, 2014; Lammerding, 1997). The CAC sets international
public food standards usually referred to as Codex. Codex acts as a template standard for
member countries to adopt or adapt (Downes, 2014; Leprétre & Merten-Lentz, 2017). Codex
focuses on primary food production. CAC sets food safety standards in accordance with the
WTOQ’s Sanitary and Phytosanitary (SPS) measures. It is a joint team made up of the FAO, the
WHO, and the International Organisation of Animal Health (OIE). The CAC includes members
from 182 countries. To ensure fair representation of other parties in the food safety control
system, CAC allows independent or private standards setting bodies, such as the International
Standardisation Organisation (ISO) and the Global Food Safety Initiative (GFSI), to act as
observers. At a national level, member countries are obliged to implement Codex (Randell &
Whitehead, 1997). However, under Article 2.2 of WTQ’s SPS Agreements, member countries
and individual organisations are permitted to develop national or private food safety
standards if there is reasonable scientific evidence that existing standards (e.g., Codex) are
not binding enough to meet food safety regulations; this practice is only allowed on the basis
that such standards do not constitute disguised restrictions to international food trade (World
Trade Organization [WTO], 2020). As a result, some countries have national food safety
standards like KenyaGAP (for Kenya) and VietGAP (for Vietnam). Ghana is in the initial stages
of developing GhanaGAP.

International organisation of Standardisation ISO is an independent body comprised
of 105 countries. Its primary goal is to set standards, including food safety standards (e.g., ISO
9000 and ISO 22000). CAC is an observer at I1SO. Hazard Analysis Critical Control Points
(HACCP) is a national food safety standard designed by the United States Department of
Agriculture (USDA). HACCP has been adopted internationally as a public standard for the food
processing sector. Food standards developed by private entities are termed private
standards. While there are several private food standards (PFS), this study focuses on
standards that are geared towards primary food production. Examples include GlobalGAP,

Safe Quality Food (SQF 1000), Label Rouge, Fair Trade, and Organic standards.
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2.2 The implementation of food safety standards — emerging issues

When it comes to implementing food safety standards, scholars have shown that public
standards are less stringent than the private ones in safeguarding food quality and safety as
their formulation accommodates other national interests (Lammerding, 1997,
Vandemoortele & Deconinck, 2014; Wouters & Geraets, 2012). Moreover, most public
standards are characteristic of “product” standards where samples of food are picked and
tested for food pathogens and chemical residues after production. In recent times, food
safety management practices have shifted focus, from the traditional “product” standards to
the current “process” standards. “Process” standards are modified versions of “product”
standards where, in addition to testing the final food product for pathogens and chemical
excesses, the entire value chain (i.e., the production, processing, and distribution of food and

food products) are taken into consideration (Henson & Caswell, 1999).
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In other words, traceability is a key component of “process” standards. “Process” standards
are mostly linked to private food safety standards such as GlobalGAP, SQF 1000, and organic
certifications.

Private food safety standards improve food quality and safety along the food value
chain. However, their proliferation in the global food industry has led to concerns about
compliance costs and market accessibility (FAO, 2004; Henson & Caswell, 1999; Trienekens &
Zuurbier, 2008). Trienekens and Zuurbier (2008) have stressed that the imposition of private
standards have created food production and compliance problems for farmers across the
globe. In the EU, public standards like good agricultural practices (GAP) and good health
practices (GHP), have historically been used in primary production. Nonetheless, there have
been large variations in implementation among EU countries. For instance, there have been
high levels of non-compliance with EU-food standards in Portugal. In Southern Europe, there
are growing trends in standards linked to region-related products and organic food products.
Emerging African, Caribbean, and Pacific (ACP) countries often apply GAP or general health
practice (GHP) to meet international food safety requirements. Compliance with private
standards like EUREPGAP (presently, GlobalGAP) is even rarer; only a few estate farms who
export directly to Western Europe supermarkets produce according to EUREPGAP and related
standards. Trienekens and Zuurbier (2008) have attributed producers’ difficulties in
complying with food safety standards to institutional and infrastructural deficits. They have
argued that many countries lack skilled personnel and laboratory facilities, making effective
guality management challenging. Producers are confronted with many food standards, which
often results in multiple audits. Moreover, private food safety standards have evolved rapidly
to international recognition, such that compliance to them has become a prerequisite for
accessing high-end markets (Graffham et al., 2007). Vorley and Fox (2004), and van Berkum
et al. (2017) have noted that opportunities present in the horticultural sector in developing

countries may be hampered by the rising dominance of private food standards.
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2.3 GlobalGAP standard adoption in the fresh produce industry

GlobalGAP is a private food standard which has been implemented around the globe. It has
been recognised as the most important production standard in global fruit and vegetable
value chains (Henson et al., 2011; Vorley & Fox, 2004). GlobalGAP is a farm assurance
standard. As noted above, it was established in 2007 by a consortium of European food
retailers as an upgrade to the EUREPGAP standard. Its primary goal is to ensure hygienic and
safe food production (Kuwornu & Mustapha, 2013). In principle, it extended its jurisdictions
beyond Europe to the globe. The EUREPGAP standard mainly focused on GAPs and paid
critical attention to traceability, records keeping, site management, soil management,
fertiliser use, risk assessment, crop protection, irrigation/fertigation, waste, and pollution
management, and harvesting and produce handling requirements (EUREPGAP, 2004). In
addition to EUREPGAP recommendations, GlobalGAP includes requirements related to
workers’ health and safety, plant and animal protection, and labour standards (Hobbs, 2010;
Subervie & Vagneron, 2013). GlobalGAP aims to shift management and farm employees'
perspectives away from being exclusively production-oriented, towards a thorough
understanding of the larger health and safety ramifications of their operations and products
on consumers. Farmers are required by GlobalGAP to adhere to minimal performance
requirements, with specified criteria intended to mitigate any adverse effects of production
practices on food quality and safety (GlobalG.A.P, 2020; EDIS, 2012). It is a holistic standard
that covers all aspect of agricultural operations, including site selection, preparation,
harvesting, and on-farm processing (Humphrey, 2008).

Section 1.1 of the thesis has provided a review of GlobalGAP certification options
available to farmers, and the option relevant to small-scale pineapple farmers in Ghana
Meeting GlobalGAP specifications requires significant investments in fixed improvements and
recurring costs. Although the cost of these assets may vary by country, the cost elements are
relatively similar across countries. In Ghana, on-farm fixed costs typically incurred by farmers
under GlobalGAP option Il are a) a one-off investment in fixed improvements in chemical
store room, an equipment room, a changing room, a product store and/packing shed, a toilet,
and a disposal pit, and b) recurring costs associated with the purchase of protective clothes,
farm surveillance, soil testing and fumigation, plastic mulching, traceability, training, and
certification (Annor et al., 2016; Kuwornu & Mustapha, 2013). Similar costs exist in Kenya in

15



addition to charcoal cooler (Asfaw et al., 2009b; Muriithi et al., 2011). While there is limited
information on the magnitude of GlobalGAP compliance costs in Ghana, previous studies in
other developing countries like Peru (Lemeilleur, 2013), Chile (Handschuch et al. 2013), Costa
Rica (Andersen & Somaribas, 2003), Kenya (Asfaw et al., 2009b) and Zambia (Graffham &
Voley, 2005) indicate that they are high. A detailed review of the costs of GlobalGAP
compliance is presented in Section 2.6 below. Henson et al. (2011) have argued that farmers
who are able to upgrade, as per the GlobalGAP requirements, will benefit from expanded

market access and improved product quality and farmer welfare.

2.4 Theoretical foundations

This study estimates the impact of GlobalGAP adoption on net income and further analyses
the cost of production for GlobalGAP certified small-scale pineapple farmers in Ghana. The
study relies on two key economic theories to address the research objectives: namely, the
utility theory of innovation adoption and transaction cost theory and the concept of size

economies.

2.4.1 Utility theory of innovation adoption
Utility refers to the satisfaction one derives from decision making. As part of economic
science, utility theory seeks to explain an individual’s observed behaviour and decision-
making (Tom et al.,, 2007). Utility theory depends on understanding an individual’s
preferences to predict their behaviours. However, an individual’s preferences are not static;
they change over time and in different situations (Goodman, 1987). Any theory which claims
to measure preferences is, by necessity, an abstraction based on certain assumptions (Cason
& Plott, 2014). Utility theory operates under four key assumptions:
1. Completeness — the theory assumes that an individual can rank order available
choices or consumption bundles, no matter how many there are, based on their
personal preferences.
2. More-is-better — here it is assumed that if individuals are offered two choices (A and
aA), they are more likely to choose aA since it offers everything that A does but with
more.
3. Mix-is-better — this occurs when individuals are indifferent about the choices they

make. For example, if an individual is asked to make a choice between two options
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(two eggs and two sausages) they pick one of each rather than choosing either eggs

or sausages.

4. Rationality — this is the most critical assumption of utility theory where an

individual’s preferences avoid any form of circularity. If an individual is presented with

3 choices (A, B, and C) and they prefer A to B as well as B to C, it is assumed that they

will prefer A to C (Arrow, 1986; Kroneberg & Kalter, 2012; Sugden, 1991).

After observing the choices that an individual makes, it is believed that their utility can be
established. However, this argument is based on the premise that the underlying assumptions
have been satisfied.

In economics and related fields, economic models based on utility theory have been
applied to explain an individual’s adoption decision. In agricultural economics, a farmer’s
decision to adopt innovation hinges on their risk and profit maximisation motives (Austin et
al., 1998; Borges et al., 2015). This may also require the incorporation of a risk-aversion
consideration in the modelling framework. According to Rogers (2004), innovation refers to
an idea, practice, or object that is perceived as new by an individual or other adoption entity.
Forms of innovations peculiar to the agri-food sector include conservation practices, plant
variety or animal breed improvements, environmentally friendly innovations, agriculture
mechanisation, precision agriculture, and agricultural best management practices. In utility
theory, a farmer compares the new innovation with an existing one and decides to adopt the
new one if the perceived utility of the new innovation exceeds the utility of the original
practice (Batz et al., 1999).

The innovation adoption threshold model proposed by Paul David in 1969 has been
applied to explain the adoption of “lumpy” (i.e., farm machinery and equipment)
technologies. The minimum farm area needed for such capital-intensive technologies to be
profitable are derived for different varieties of farm equipment. The threshold model assumes
that farm size is the main source of heterogeneity amongst farmers. It posits that a firm
operates under full certainty, and that the adoption of modern technology requires some
level of fixed cost investment that decreases over time. It also assumes that there is a farm-
size threshold where returns from the new technology adoption changes from negative to
positive. Fixed cost per farm may decline over time because while it necessitates an upfront

investment to adapt to the new technology, this cost may reduce through knowledge

17



accumulation. Alternatively, the profit differential may rise over time because of “learning by
using”. Farmers are expected to accrue more yield and save costs as they garner experience
in the use of the new technology (Sunding & Zilberman, 2001).

There is no motivation to adopt an innovation that does not improve farm
performance. It is therefore relevant to devise means to measure the impacts of innovation
adoption. In practice, innovation adoption is carried out on target groups or a particular
population in anticipation of raising their performance outcomes; hence, sampling is not fully
randomised. Farmers are often selected non-randomly or using partial randomisation
methods which may lead to endogeneity problems from selection bias and unobserved
factors. To overcome this, researchers apply various impact evaluation methods such as
Propensity Score Matching (PSM), Double-in-Difference (DiD), Instrumental Variables (1V),
Regression Discontinuity (RD) design and pipeline, and structural and other modelling
approaches. More importantly, the method depends on the nature of the dataset. For
example, PSM is appropriate for cross-section data and when endogeneity is caused by
observed traits. DiD can address endogeneity problems emanating from both observed and
time-invariant unobserved factors. To accomplish this, DiD relies largely on panel data
accompanied by baseline data, before and after innovation adoption. The IV method can use
both cross-section and panel data. Unlike PSM and DiD, the IV method can account for
endogeneity resulting from observed and time-variant unobserved factors (Khandker et al.,
2009).

2.4.2 The concept of size economies
The rise of human and physical capital over endowed natural resources (i.e., land and water)
has significantly transformed agriculture. This technical transformation in agriculture has
improved farmers’ living standards, created a greater variety of higher quality foods, reduced
food prices, and increased global food supply (Barrett et al.,, 2022). The concept of size
economies has been a subject of interest since the early industrial revolution. With the advent
of modern technology, agriculture has become more heterogenous. This heterogeneity is
reflected in the input mix of different farms and farm distributions. New technology often
creates differences in returns for factor inputs and average costs for varying sizes of farms
and farm enterprises. One possible reason is that new technologies raise a farm’s profits from

the production process. Additionally, an increase in size leads to more efficient use of factor
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inputs and consequently, reduces the unit cost of production. Where a constant output price
is guaranteed, larger farm enterprises will be more profitable than smaller ones (Doll &
Orazem, 1984).

Economies of size become even more critical when the new technology is linked with
sizable capital investment (Olmstead & Rhode, 1993). In such a situation, the cost per unit
output will change considerably as the size of the farm enterprise increases or decreases. In
other words, whilst farmers with larger farm sizes can spread capital costs over larger volumes
of output, smaller farmers struggle to do the same. The inability of smaller farmers to benefit
from size economies can reduce the profitability of the new technology (Holzapfel & Wollni,

2014; Mbowa & Nieuwoudt, 1998; Muller & Theuvsen, 2015).

2.4.3 Transaction costs theory
Transaction cost theorists divide a firm’s overall costs into two categories: production costs
and transaction costs. Production costs encompass all costs incurred in the primary processes
necessary to produce and distribute products or services. Transaction costs, also known as
coordination costs, include all the information processing costs required to coordinate labour
and machines in primary production (Kumar et al.,1998; Williamson, 1991). Transaction costs
surpass a firm’s primary activities and include other external engagements. Hence, the
transaction cost definition has been expanded to include all costs incurred in making an
economic exchange. There are various forms of transaction costs. Examples include - search
and information costs for products, services, suppliers, partners, or customers; bargaining
costs for parties to reach an agreement; costs for monitoring and enforcing contract terms
and conditions, and costs associated with meeting public regulations and market access
standards. Transaction costs are associated with building and sustaining strong relationships,
leading to the effective delivery of goods or services and satisfaction among parties. However,
when not properly managed, transaction costs can increase operational costs and

consequently, reduce a firm’s profitability.
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2.5 Empirical studies on determinants and impacts of GlobalGAP adoption.

Due to the importance of fresh produce exports to developing countries’ economies, it is not
surprising that many studies have attempted to ascertain the impacts of PFS implementation,
particularly GlobalGAP on fresh fruit and vegetables exports (for example, Akrong et al., 2022;
Asfaw et al., 2009b; Henson et al., 2011; Kleemann et al., 2014). The results of these studies
are mixed as to whether GlobalGAP adoption improves market access and/or farm
profitability. The following subsection presents empirical studies on GlobalGAP adoption in
developing countries. The results are summarised in Table 2.1.

Henson et al. (2011) used propensity score matching (PSM) and difference in
difference (DiD) methods, along with a probit model, to assess the determinants of GlobalGAP
adoption and its impact on firm export performance in 10 sub-Sahara African countries. The
authors used both panel (2000-2006) and cross-section data to investigate the research
problems. They measured the impact of GlobalGAP adoption (export revenue generation)
using the treatment effect on the treated estimates. They showed that firms that have
achieved GlobalGAP certification have increased export earnings, suggesting an increased
return on GlobalGAP investments. They demonstrated that the size of the horticultural sector
significantly influenced GlobalGAP implementation on the basis that well-established
horticultural firms benefit from economies of scale and efficient supply chain coordination. In
addition, they found that technical and/or financial support, such as training and the funding
of infrastructure and equipment, positively influenced GlobalGAP certification. In addition,
they observed that meeting GlobalGAP compliance required some additional costs such as
upgrading production practices, pre-auditing, and certification. Although they argued that
technical and financial assistance were critical in the promotion of GlobalGAP adoption, they
believed that such support was discriminatory.

Kersting and Wollni (2012) used on farm, household, and market characteristics to
estimate the critical factors influencing GlobalGAP adoption choices among small-scale
asparagus producers in Thailand. They showed that GlobalGAP group certification has
contributed to an enhanced institutional arrangement among producers, exporters, and
donor agencies. Using a bivariate probit model, they found supports from exporters and
donors, years of education of household head, household wealth, experience in farming,
access to female family labour, access to information and extension services were critical in
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improving smallholder compliance with GlobalGAP. Regarding support from buyers and
donors, they stressed that farmers received tailored support from exporters and donor
agencies in the areas of training and advice on GlobalGAP compliance and financial services.
They confirmed that these supports increased farmers’ knowledge on GlobalGAP adoption
and consequently, boosted their compliance with GlobalGAP requirements. On the part of
female family labour, they showed that women in Thailand were frequently tasked with
labour intensive farm activities. The study revealed that their impact upon GlobalGAP was
significant as this scheme involves intensive farm operations like integrated pest management
which requires more farm hands. They further indicated that a farmer’s wealth positively
influenced GlobalGAP adoption as the resource-rich farmers in their study had better access
to finance to invest in GlobalGAP. Holzapfel and Wollni (2014) relied on panel data to
investigate the determinants and impacts of GlobalGAP adoption on net household incomes
of 214 Thai fruit and vegetable (F&V) farmers. They found that support from exporters and
farm size were the most important determinants of continued smallholder compliance with
GlobalGAP. Further results revealed that while farmers certified in producer-managed groups
derived substantial benefits from GlobalGAP certification, exporter-managed groups and
small farmers did not benefit from the same rise in income.

Handschuch et al. (2013) used the probit model to assess the critical factors
influencing GlobalGAP adoption choices among 226 raspberries small-scale farmers in Chile.
They found that male headed households, years of education, farming experience, farm size,
being a member of a farmer cooperative, and access to market information and extension
services positively influenced a farmer’s decision to adopt GlobalGAP standards.

Lemeilleur (2013) used a probit regression model to investigate key factors affecting
GlobalGAP compliance among mango smallholders in Peru. Her research revealed that very
few smallholders complied with GlobalGAP requirements due to the high compliance costs of
such a scheme. She found that exporters do provide farmers with some support to meet
GlobalGAP requirements. She observed that the farmer’s wealth, engagement in contract
farming, membership in a farmer organisation, support from buyers and donors, farming
experience, farm size, and owning a mobile phone or television were key determinants of
smallholder GlobalGAP adoption. Kleinwechter and Grethe (2006) studied the adoption of the

erstwhile EUREPGAP standard (now GlobalGAP) among small-scale mango producers in Peru.
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They applied a non-parametric approach (an analysis of the compliance process - obtaining
information, making the decision, and implementing the requirements) to assess the
determinants of standard compliance. They identified access to market information via radio
or television, vertical integration, support from the exporter and/or buyer, distance from the
farm to the market, farm size, and a farmer’s wealth as key factors which influence a
producer’s compliance with the EUREPGAP standards.

All three studies conducted in Kenya ( Asfaw et al., 2009b; Gichuki et al., 2020; Muriithi
et al.,, 2011), employed a binary probit model to assess small-scale vegetable farmers’
GlobalGAP adoption decisions. Asfaw et al. (2009b) and Muriithi et al. (2011) used transaction
cost theory to explain farmers’ decisions to adopt GlobalGAP standards. Asfaw et al. (2009b)
explored the impact of GlobalGAP adoption on household income using the PSM technique.
They estimated the income effect of GlobalGAP adoption using the treatment effect on the
treated cases. They found that resource-rich farmers were more likely to adopt GlobalGAP
standards than their resource-deficient counterparts. They benefited substantially because
adoption enabled them to gain access to the export market where they accrued higher market
premiums for their farm produce. Additionally, they identified subsidy support, belonging to
a farmer cooperative, receiving training on GlobalGAP requirements, contract farming, farm
size, household size, the number of farm enterprises, access to extension services, and
education as critical factors influencing smallholders’ decisions to adopt GlobalGAP
standards. They concluded that GlobalGAP adoption positively impacted smallholders’ net
income and returns on investments.

Annor et al. (2016) used the probit model to assess the determinants of small-scale
pineapple farmers’ compliance with GlobalGAP standards in Ghana. They used the concept
of profit maximisation to determine the effect of adopting innovation. Their results showed
that access to extension services, off-farm income, market information, and the number of
farm enterprises improved a farmer’s GlobalGAP compliance decisions. They found that age
negatively influenced a farmers’ adoption decisions. Kleemann et al. (2014) conducted a
similar study in Ghana, comparing GlobalGAP adoption with organic certification. They
employed the average treatment on the treated estimates to measure the impact of
GlobalGAP adoption on return on investment (ROIl). Using endogenous switching probit

regression (ESR) and PSM techniques, Kleemann et al. (2014) concluded that while both
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GlobalGAP and organic certifications positively impacted ROI, organic standard adoption
generated a higher ROI, relative to GlobalGAP. A farmer’s wealth status, years of formal
education, farm size, membership in a farmer organisation, soil (fertility) conditions, and a
farmer’s perception of environmental safety were identified as key drivers of small-scale
pineapple farmers’ decisions to adopt GlobalGAP or organic certifications. Akrong et al.
(2022) applied a multivariate probit and ESR models to investigate the adoption and impacts
of GlobalGAP certification on the quantities sold and the household incomes of 224 small-
scale mango farmers in Ghana. GlobalGAP adoption was influenced by FBO membership,
access to credit, and farm size. In addition, adoption increased the quantity of mangoes sold
to high-end markets by 12%, whilst improving farmers’ household incomes by 20%.

From the literature reviewed, the following observations were made: First, the studies
used the underlying utility theory of innovation adoption to explain a farmer’s decision to
adopt GlobalGAP standards. Second, other studies (Asfaw et al., 2009a; Henson et al., 2011;
Muriithi et al., 2011) applied transaction cost theory to further explain farmers’ decisions to
invest in GlobalGAP which involved both incremental costs and revenue generation. In a cost-
benefit scenario, the farmer makes a rational decision to adopt GlobalGAP or otherwise.

Almost all of the studies (except for Kleinwechter & Grethe, 2006) used regression
techniques, in particular, the probit model, to estimate the determinants of observed
GlobalGAP adoption among small-scale farmers perhaps, to deal with GlobalGAP adoption —
a binary dependent variable. The determinants of GlobalGAP adoption can be divided into
three broad streams: a) household and farm characteristics (i.e., the gender of the household
head, formal education, household wealth status, membership to a farmer-based
organisation, farm size, the number of farm enterprises, and access to off-farm income), b)
market features (i.e., contract farming, access to market information, and buyer and/exporter
support), and c) institutional support factors (i.e., donor support, access to credit, extension
services, and telecommunication services). This study uses similar variables to explain the

adoption of GlobalGAP by small-scale pineapple farmers in Ghana.
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Table 2.1 Empirical studies on determinants and impacts of GlobalGAP adoption

Author(s) Country, sampling Methods of Key findings
Method, and size analyses
Akrong et al. (2022) Ghana, Multivariate The study found that important
field survey, 224 probit and determinants of GlobalGAP adoption were
small-scale mango ESR models FBO membership, access to credit, and farm

Gichuki et al. (2020)

Annor et al. (2016)

Kleemann et al.

(2014)

Holzapfel
(2014)

& Wollni

farmers

Kenya,

field survey, 479

small-scale snap

beans farmers

Ghana,
field survey
150 small-scale

pineapple farmers

Ghana,
field survey
386 pineapple

smallholders

Thailand,
panel data, 214 F&V

farmers

Double hurdle

probit models

Probit model

ESR, probit

model, PSM

Bivariate

probit model

size. Adoption raised quantity sold to high
value markets and increased household
income.

Resource-poor farmers were less likely to
adopt GlobalGAP. Factors that affected
GlobalGAP adoption were subsidy support,
membership in a farmer group, training on
GlobalGAP, and contract farming.

off-farm

Access to extension services,

income, access to market information, and

number of farm enterprises positively
influenced GlobalGAP adoption.
Years of education, farm size, soil

requirements, wealth, membership in a

farmer organisation, and environmental
concerns were identified as factors affecting
farmers’ adoption of organic and GlobalGAP
standards. Organic certification yielded a

higher ROI than GlobalGAP.

Study found that support from exporters
and farm size were important determinants
of continued compliance with GlobalGAP.
farmers certified in producer-managed
groups obtained significant benefits from
GlobalGAP; however, small farmers did not
experience a significant increase in their

incomes.
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Author(s) Country, sampling Methods of Key findings
method and size analyses
Handschuch et al. Chile, Probit model Critical factors influencing farmer’s adoption
(2013) field survey, 226 choices on GlobalGAP are farm size, years of
raspberries education, farming experience, information
smallholders access and extension services, farmer
organisation, and gender of household head
Lemeilluer (2013) Peru, Probit model  The study found that contract farming, farm
field survey, 288 experience, farm size, owning a mobile
small-scale mango phone, and being a member of a farmer
farmers association were critical factors influencing
farmers’ compliance with GlobalGAP
Subervie & Vagneron Madagascar, Probit, PSM GlobalGAP certified farmers received higher
(2013) field survey, 505 lychee output and revenue, but benefits
Lychee were not homogenously distributed
smallholders
Kersting & Wollni Thailand, Bivariate The study found that factors influencing a
(2012) field survey, 231 probit model farmer’s GlobalGAP adoption decision were
asparagus farmers supports from donors, and exporters,
education, farming experience, female
labour, household wealth, access to
information and extension services
Henson et al. (2011) 10 sub-Saharan Probit, PSM, Firms that have achieved GlobalGAP
Africa countries, DiD certification benefited from high export
secondary data and revenue on products, suggesting a high
field survey (used return on GlobalGAP investments. Factors
both panel and found to enhance a firm’s adoption decision
cross-section data) included the size of firm and support
services such as training and part-funding of
infrastructure and equipment
Muriithi et al. (2011)  Kenya, Probit model The study found that key drivers of a
field survey, 103 smallholder’'s  adoption  decision on

French beans small-

scale farmers

EUREPGAP included farm size, household

size, number of farm enterprises, and

extension services
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Author(s) Country, sampling Methods of Key findings
method and size analyses
Asfaw et al. (2009b) Kenya, Probit, PSM, The study found that household wealth,
field survey, 439 investment access to extension services, level of
small-scale analysis education were key determinants of
vegetable farmers (financial GlobalGAP adoption. farmers who adopted
internal rate GlobalGAP produced quality products and

Kleinweher & Grethe

(2006)

Peru,
field survey, 80
small-scale mango

farmers

of returns)
Analysis of
compliance
processes

(information,

earned higher incomes

Study found that determinants of GlobaGAP
compliance included access to information,
vertical buyer

integration, exporter or

support, farm size, and household wealth.

decision, and
implementati

on stages)

Although many studies (e.g., Annor et al., 2016; Asfaw et al., 2009b; Henson et al.,
2011; Kleemann et al.,, 2014; Lemeilluer, 2013; Muriithi et al., 2011) have assessed the
determinants of GlobalGAP adoption, few have evaluated the impact of GlobalGAP adoption
on farm profitability. Section 1.2 has provided a review of these studies to highlight
weaknesses that this study will address. Evaluating the impact of GlobalGAP adoption will
enable relevant stakeholders to make more informed decisions about cost-effective policy
interventions. To briefly reiterate, this study set out to achieve the following research
objectives:
1. To identify the determinants of GlobalGAP adoption for small-scale pineapple farmers.
2. To estimate the impact of GlobalGAP adoption on small-scale farmers’ net incomes with

larger and smaller pineapple enterprises.

2.6 Empirical studies on the cost of GlobalGAP compliance
This section presents a review of empirical studies on the costs associated with GlobalGAP
compliance. It includes the erstwhile EUREPGAP standards. Table 2.2 below presents a
summary of these studies.
Using the cost accounting approach, Lemeilleur (2013) estimated the costs of

GlobalGAP compliance for small-scale mango farmers in Peru. She concluded that the cost of
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GlobalGAP compliance was high at approximately US$2,000 per farmer group. Factors that
enhanced smallholder GlobalGAP certification were mainly technical assistance from
exporters and donor agencies (through contracts, out-grower schemes, and training) and
part-funding of compliance costs. Similarly, Kleinwechter and Grethe (2006) estimated the
cost of EUREPGAP (now GlobalGAP) compliance for small-scale mango farmers in Peru using
the cost accounting technique. They indicated that the costs of standard compliance created
an economic burden on smallholders. The cost of EUREPGAP compliance was estimated to be
high, to the tune of US$145 per hectare, constituting 4% of the farm gate price.

Handschuch et al., (2013) applied the cost accounting approach to assess the impact
of the GlobalGAP cost of compliance on farm incomes for raspberry smallholders in Chile.
Their results showed higher costs for both pesticide and fertiliser use. The cost of compliance
accounted for a 11% share of per hectare income. In addition, they found that the small-scale
farmers in their study were less likely to comply with the GlobalGAP regulations. Aside,
GlobalGAP compliance had a positive impact on yield, product quality, and prices.

Muriithi et al., (2011, 2008) used partial budgeting and financial internal rate of return
(FIRR) techniques to estimate the impact of EUREPGAP standards on farm income for small-
scale French beans farmers in Kenya. Their results showed a negative return (-KSh8,075.14 =
-US$112.15) suggesting that adopting EUREPGAP was not profitable. They attributed this poor
financial performance to high costs of compliance relative to smallholder incomes.

Asfaw et al. (2009b) conducted a similar study in Kenya on small-scale vegetable
farmers and their results coincided with the findings of Muriithi (2008) where FIRR for
investing in GlobalGAP was -1% for an investment with a lifespan of five years. However, this
rose to 30% with investment support from buyers (exporters) and donor agencies.
Additionally, the cost of GlobalGAP compliance by individual farmers constituted a 30% share
of their annual crop income, where the bulk of this cost (90%) was invested in fixed assets
(infrastructure and equipment). They found that resource-poor farmers were less likely to
comply with GlobalGAP standards due to the high initial cost of investment. As a result of this
decision, these smallholders were marginalised from accessing high-end export markets.

Maskus et al. (2005) employed a transcendental logarithmic (translog) cost function
to estimate the effects of export market standards compliance on production costs and

operational efficiency using firm level data (159 firms) generated from 16 developing
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countries. It should be noted that this study did not focus solely on GlobalGAP but included a
host of international standards. They found that the standards imposed by major importing
countries increased short-term production costs via incremental capital investments and the
need to hire additional labour. The fixed compliance costs were also high; on average, these
accounted for almost 5% of the value added.

Kersting and Wollni (2012) used a cost accounting approach to assess the costs of
GlobalGAP compliance for small-scale asparagus farmers in Thailand. Their results showed a

modest rate of GlobalGAP compliance for smallholders, due primarily to technical and

financial constraints.

Table 2.2 Summary of empirical studies on costs of GlobalGAP compliance

Author(s)

Country &

sampling size

Methods of

analyses

Key findings

Handschuch et

Chile,

Cost- accounting

Study found high pesticides and fertiliser costs.

al. (2013) field survey, 226 Cost of certification constituted 11% of total
raspberry income per hectare. External supports critical
smallholders for farm performance. Certified farmers gained
higher yield, quality, prices, and net incomes.
Lemeilluer Peru, Cost- accounting Cost of GlobalGAP compliance was estimated at
(2013) field survey, 288 USS$2,000 per group. Contracts, technical
small-scale supports, payment of certification costs by
mango farmers exporting firms enabled smaholders to engage
in the lucrative international market.
Kersting & Thailand, Cost-accounting Low rates of smallholder adoption due to
Wollni (2012) field survey, 231 technical and financial constraints. However,
asparagus farmers perceived to benefit from high product
farmers quality, reduced chemical residues, and
increased market access of products.
Muriithi et al Kenya, Cost-benefit Compliance with EUREPGAP requires high initial
(2011, 2008) field survey, 103 accounting capital outlays. Adoption reduced income by
French beans (Partial KSh8075.14 (US$112.15)
smallholders budgeting)
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Author(s)

Country &

sampling size

Methods of

analyses

Key findings

Asfaw et al.

(2009b)

Kleinweher &

Grethe (2006)

Maskus et al.

(2005)

Kenya,

field survey, 439
small-scale
vegetables

farmers

Peru,
field data, 80
small-scale

mango farmers

16  developing

countries, firm-
level data, 159
firms

Cost-benefit
analysis (financial
internal rate of

returns)

Cost-accounting

Translog cost

function

Cost of compliance with GlobalGAP was KSh
36,600 =~ USS$508.33 per individual member of
the farmer Cost of

group. compliance

accounted for 30% share of annual farm
income. farmers perceived that adopting

GlobalGAP  will enable them  access

international markets with higher product
prices.
Study found that costs of EUREPGAP
compliance resulted in considerable economic
burden on producers. Cost of compliance
accounted for 3.8% farm-gate product price.
Adoption of the EUREPGAP standards helped
farmers to improve farm productivity and
increase market access. Also, voids farmers
the risk of exclusion,

from leading to

consolidation of the value chain.

Study found that standards increased short-run
production costs due to additional inputs of
labour and capital. Investments in fixed assets
of standard compliance were high, constituting

an average of 4.7% of value added.

Farmers believed that they would reduce pathogen and chemical contaminations, improve

the quality of their products, have increased market access, and attract high product prices

when they could afford GlobalGAP compliance.

To summarise, there is limited literature on the impact of GlobalGAP cost of

compliance on farm performance outcomes in developing countries. The few studies under

interrogation suggest that GlobalGAP compliance significantly increases small-scale farmer

production costs. However, none of the researchers used econometrics approach to analyse

the costs of GlobalGAP compliance to identify the main drivers of cost increases. These drivers
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must be addressed in any campaigns which seek to promote GlobalGAP adoption for
smallholders. Thus, the study’s next research objective was:
3. To analyse the production costs for GlobalGAP certified small-scale pineapple farmersin

Ghana.

2.7 Chapter summary
This chapter has provided an overview of the food control system to ascertain the role that
food safety regulations and standards play in the global food trade and its governance. This
was followed by a discussion on PFS and specifically, the rate of GlobalGAP standard adoption
in the fresh produce industry. The chapter further discussed underlying theories and concepts
related to food safety standards adoption and the impact of these upon smallholders. The
chapter concluded by presenting the results of similar empirical studies, which aided the

researcher to identify gaps that this study investigates.
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Chapter 3

Research Methodology

This chapter presents a conceptual framework for GlobalGAP adoption and its anticipated
impacts on farm performance outcomes. Having described the framework, the chapter then
explains the study area, the sampling techniques used to gather data, and the type of data
elicited. The chapter describes the methods used to analyse the sample data. It concludes by
explaining steps which the researcher took to address ethical and data management

concerns.
3.1 Conceptual framework for GlobalGAP adoption and impact on farm

outcomes

This study relies on the utility theory of innovation adoption, transaction cost theory, and the
concept of size economies to explain farmers’ GlobalGAP adoption and the associated
impacts on farm performance outcomes. Utility maximising farmers are more likely to adopt
GlobalGAP if they perceive that this scheme will increase their profits and/or reduce their
income risk. The increase in profit is expected to come from higher output and sales prices.
Because the export market offers higher sales price than the domestic market, farmers’
exposure to income risk may be lower, or at least not worse, if prices are less volatile in the
export market than in the domestic market. However, in the absence of suitable proxies for
risk and risk aversion, adoption decisions are primarily driven by profit motives. Farmers will
manage their farm operations in a way that maximises farm revenue and minimises costs. It
is therefore understandable that they pay attention to the revenue and cost components of
income-generating activities. For farmers to maximise net returns under the prevailing
conditions, they will not only attempt to increase their farm output but also enhance other
transactional obligations, such as meeting export market requirements by producing in
accordance with GlobalGAP specifications - a required market access standard that improves
a product’s quality and safety. But adoption may increase operational costs for farmers who
may struggle to obtain funds to cover these incremental costs. Economies associated with
size are critical in translating GlobalGAP adoption to high performance outcomes. Size, or

having more land, ensures a more efficient use of inputs, which reduces the unit cost of
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production and improves a farm’s profitability. Size economies are particularly relevant for
GlobalGAP adoption as the latter requires significant capital investment. GlobalGAP adoption
is a transactional activity undertaken by farmers to comply with market access requirements;
it is not directly linked to primary production. This argument suggests that while adopting
GlobalGAP may not necessarily increase yield, if these standards are adopted, a farmer can
access high-end export markets which offer high product prices leading to positive impacts
on revenue and net income.

A farmer’s decision to become GlobalGAP certified is not only dependent upon
perceived profitability and the cost of compliance but also, other technical and socio-
economic considerations. Household characteristics such as gender, age, years of education,
and household size, may influence a farmer’s compliance with GlobalGAP standards. Farm-
level factors like farm size, farmland endowment, and experience in farming may also affect
a farmer’s decision to adopt GlobalGAP or otherwise. Again, market characteristics (e.g.,
membership in a cooperative, supply contracts, and export markets), and institutional
support factors (e.g., access to extension and telecommunication services) are likewise critical
in influencing a farmer’s GlobalGAP adoption decision. As indicated in Figure 3.1, the critical
factors are interrelated, with compounding impacts on a farmer’s adoption decision. The
arrows indicate the source of the influence and point to the factor that is influenced.
GlobalGAP adoption is a binary decision-making process; the composite effect of these critical
factors will influence a farmer’s final decision to adopt GlobalGAP or otherwise. A farmer’s
decision to adopt GlobalGAP is likely to affect both the farm’s revenue (extra revenue accrued
from selling in a high-end market) and cost ( extra costs associated with meeting compliance

costs) components of production. Both have implications for farm net income.
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Figure 3.1 Conceptual framework of GlobalGAP adoption and impacts.

3.2 The study area

While pineapple can be cultivated throughout Ghana, it is best suited to the Coastal Savannah

Ecological Zone. This ecological zone covers much of Ghana’s Central, Eastern, Greater Accra,

and Volta Regions. Commercial production for export markets is largely concentrated in the

Eastern, Central, and Greater Accra Regions which are close (30 kms) to Ghana’s two main

export hubs — the Kotoka International Airport and Tema Harbour. However, rapid

urbanisation of the Greater Accra Region has led to fierce competition for land and labour,

driving many pineapple farmers, particularly smallholders, out of production. In 2010,

agriculture accounted for only 7% of the economic activity in the Greater Accra Region; the
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service and industry sectors constituted 71% and 22% respectively (GSS, 2014). This study,
therefore, targeted the Eastern and Central Regions where pineapple production remains a
major farming activity with a sizable number of smallholders. This study focused on Akuapem
South District in the Eastern Region and Awutu Senya West District in the Central Region.
These districts were selected firstly, because they have many small-scale pineapple farmers
who are the focus of this study. Secondly, the rates of GlobalGAP adoption are higher in these
districts than in Ghana’s other pineapple growing regions, owing primarily to their proximity
to the two main export hubs. Thirdly, these districts host a relatively large number of estate
farms that manage contract and out-grower schemes to source additional pineapples from
certified small-scale farmers (Annor, et al., 2016; Banson, 2007; Gatune et al., 2013). Figure
3.2 shows the map of the study area. The district capital and selected communities under
study are indicated by a star and blue-dotted points, respectively. The legend at the right-
bottom of the map provides additional information of the study area.
Akuapem South District
Akuapem South District was carved out of the then Akuapem South Municipality in February
2012 by the legislative instrument LI 2040. It is in the south-eastern part of the Eastern Region,
located between latitudes 5.45’N and 5.58'N and longitudes 0.00°'W and 0.37’W. The district
has a land area of approximately 224km?. It is bounded to the south by the Ga West and Ga
East Municipalities, to the north by Akuapem North Municipality, to the east by La
Nkwantanang Madina and Kpone Katamanso Municipalities and to the west by Ayensuano
District. The district capital is Aburi, a town located 33km northeast of the national capital,
Accra. In Ghana, Aburi is known for three things: its botanical gardens, its craft industry, and
pineapple farming. The district has two natural vegetations: moist semi-deciduous forest and
coastal savannah grassland. It lies within the semi-equatorial climate region and has two wet
seasons, May to June and September to October, with the average annual rainfall between
1250mm and 2000mm. The highest temperatures are recorded in March, when the average
temperature is 24°C, and the lowest recorded in August, when the average temperature is
20°C (Ghana Statistical Service [GSS], 2014).

The district has a population of 76,922 people (GSS, 2021). Its main economic activities
are agriculture, commerce, industry, and services. They respectively contribute 37%, 28%,

20%, and 15% to district employment. Agriculture is the main economic activity and the single
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biggest employer. Agricultural activities focus mainly on non-traditional export crops such as
pineapple, pawpaw, pepper, and eggplant. Pineapple is the leading crop. The district
produces 60% of all the pineapples and 30% of vegetables exported from Ghana. It has the
largest number of small-scale pineapples farmers, who supply both the export market and
the domestic fruit processing firms. It also hosts several large estate farms who partner with
small-scale farmersto supply pineapples for the export market. The district has good roading,
electricity, and water infrastructure (Banson, 2007; Kpare, 2016; Quartey et al., 2021).
Awutu Senya West District

The Awutu Senya West District is in the eastern part of the Central Region of Ghana. It lies
between latitudes 5.20’N and 5.42’N and longitudes 0.25’W and 0.37'W. It covers an area of
402.93km?. Awutu Breku is the district’s capital. The Population and Housing Census
estimated the population at 86,884 (GSS, 2021). The district is characterised by interior
highlands and coastal lowlands drained by the Ayensu and Okrudu rivers. The average annual
minimum and maximum temperatures are 22°C and 38°C, respectively. Annual rainfall is low,
ranging from 400mm to 500mm along the coast, and 500mm to 700mm in the highlands. The
district has two natural vegetations: semi-deciduous forest in the north and savannah
grasslands in the south. In terms of economic activities, the district is a hub of agriculture and
agribusiness activities. Agriculture employs approximately 54% of the working population.
Key agricultural activities include fruit and vegetable farming, food crop farming, livestock
rearing, and fishing. Pineapple is a mainstay crop. Awutu Senya West is characterised by many
large- and medium-scale pineapple farmers who produce for the export market. Eight of the
country’s 14 large pineapple producer and/or exporter firms are found in the district: Golden
Exotics Ltd, Bomart Farms, Milani Ltd, Jei River Farms, Gold Coast Fruits, Koranco Farms,
Prudent Farms and Georgefields Farms. These firms engage smallholders through contract
farming and out-grower schemes. The Awutu Senya West District is the largest area for
pineapple production in the Central Region, and second largest in Ghana, after Akuapem

South (Banson, 2007; Gatune et al., 2013).
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3.3 Data collection and sampling procedures

3.3.1 Type and source of data
As a farm-level study designed to assess the impact of GlobalGAP adoption on farm
performance outcomes for small-scale pineapple farmers in Ghana, primary data was
gathered using a field survey of small-scale pineapple farmers in the two identified study
areas. The data provided information about pineapple production, costs, and benefits of
GlobalGAP compliance, and farm performance. In particular, the study elicited data on yields,
inputs, prices, expenditure, resource endowments, farming experience, education, gender,
household composition and wealth, participation in farmer organisations, production
standards, training and certification costs, and the benefits of compliance using a structured
guestionnaire which was administered by an enumerator (explained below) and personal

farm observations.

3.3.2 Sampling techniques
The study employed a multi-stage sampling procedure to select respondent farmers. First,
the two study districts were purposively selected for their scale of pineapple production,
smallholder participation in pineapple production, and intensity of GlobalGAP adoption.
Second, the selected districts were clustered into communities. The researcher selected five
communities from each district with keen involvement in exportable pineapple production
and a sizable number of GlobalGAP adopters. Treating these communities as primary
sampling units (PSUs), a sampling frame was developed by compiling lists of the small-scale
pineapple farmers identified in each of the selected communities. Small-scale pineapple
farmers were then drawn randomly from each PSU at a constant sampling rate (43%). A
structured questionnaire was designed to consistently capture household and farm data
required for the study. The questionnaire was pre-tested with small group of respondent
farmers to ascertain its suitability for collecting the required data. In total, 546 small-scale
pineapple households were sampled for a face-to-face interview. The interviews were
conducted between July and September 2021, with the 2019/2020 planting season as specific
reference point for data collected. Responses were recorded using the structured
guestionnaire and augmented with personal observations made by the enumerators who

visited each farm.
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3.3.3 Human ethics and data management concerns
This section addresses the measures undertaken to ensure that human ethics were upheld,
and the risks of losing data were reduced during the research period. First, to avoid violating
human ethics, the questionnaire was vetted by the Lincoln University Human Ethics
Committee before the researcher commenced field data collection. Both written and verbal
consent was sought from respondents prior to data collection and the confidentiality of their
data was assured. Due to the large number of respondent farmers (i.e., 546 households), the
researcher trained six enumerators, who were mainly agricultural extension officers, in how
to conduct the interviews. The training included information about the importance of human
ethics. The Qualtrics system of respondents’ selection and interview was employed to ensure
effective monitoring and consistency in data collection. The system gets updated
automatically as and when data are recorded in the field. The resulting data was stored
electronically in three places: on a personal computer, a pen drive, and on cloud-storage.
Folders on the researchers’ personal computer were synchronised with cloud-storage. The

stored data was anonymised to protect the respondents’ confidentiality.

3.4 Methods of analyses

3.4.1 Determinants of GlobalGAP adoption for small-scale pineapple farmers

As previously explained, the first objective of this study was to identify the critical factors that
influence small-scale pineapple farmers’ decision to adopt the GlobalGAP standards in Ghana.
This was achieved using a binary probit model. Empirical studies have shown that various
farmer, household, and farm characteristics (e.g., gender, age, education, farming experience,
household size, and farmland endowment), market features (e.g., cooperative membership,
supply contracts, and export markets), and institutional support factors (e.g., access to
extension and telecommunication services) influence a farmer’s decision to adopt food safety
standards (Akrong et al., 2022; Annor et al., 2016; Asfaw et al., 2009b; Gichuki & Njagi, 2020;
Handschuch et al. 2013; Kleemann et al., 2014; Kersting & Wollni, 2012; Lemeilleur, 2013;
Muriithi et al. 2011; Subervie & Vagneron, 2011). This study used similar variables to explain
the adoption of GlobalGAP by small-scale pineapple farmersin Ghana and measured them at
levels relevant at the time GlobalGAP was introduced. The adoption model is given below:

Ti= o + BiXki + Ui (1)
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where T;is a dummy variable that scores 1 if the it" farmer is an adopter, and 0 otherwise; Xii
is a vector of k independent variables influencing the decision of the i farmer to adopt
GlobalGAP; a and the B« are parameters to be estimated, and uiis the random error. Equation
1 was estimated as a probit model to account for the binary nature of the dependent variable.

Deriving marginal effects (ME) is necessary to ascertain the magnitude of change in
the relationship. Thus, ME shows how much the dependent variable changes due to a
corresponding change in the independent variable (Wooldridge, 2010). Where the adoption
model follows a normal distribution function, ME is estimated by taking the partial derivative

of the dependent variable with respect to the independent variables (McFadden, 1987):

0P (T=11X) _

ME;= T F(XB)Bri, (2)

where the sign of the ME is determined by f;;, the magnitude relies on the values of the

corresponding independent variables and their respective coefficients.

3.4.2 The impact of GlobalGAP adoption on pineapple net income
As objective two’s aim was to estimate the impact of GlobalGAP adoption on the net incomes
of small-scale pineapple farmers in Ghana, the study used the 2SLS regression technique. It
was assumed that endogeneity bias was likely to be encountered because unobserved
characteristics may affect both the outcome (net income) and the treatment (adoption)
variables, and for the fact that there is a causal relationship between net income and adoption
(endogeneity of co-determination). Due to the nature of GlobalGAP as a voluntary standard
and adopters making up a small proportion (about 21%) of pineapple farmers in Ghana
(Gatune et al.,, 2013), respondents were selected using partial randomisation; that is,
purposive, followed by random sampling. In the absence of complete randomisation, many
impact studies have used the propensity score matching (PSM) technique to address
endogeneity problems (Lyne et al., 2018; Mendola, 2007; Rosenbaum & Rubin, 1983).
Although PSM can address endogeneity, it is limited to observable characteristics. PSM does
not account for endogeneity resulting from unobserved factors. One common way of solving
endogeneity problems involves estimating the outcome model using instrumental variables
(IV) in a two-stage least square (2SLS) regression (Khandker et al., 2009). Following Khandker
et al. (2009), the general impact (i.e., outcome) model was specified as:
Yi=d +8Xji+AT; + & (3)
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where Yiis the outcome, Xjiis a vector of j exogenous explanatory variables, T;is as previously
defined, o, A, 8 are the parameters to be estimated, and &; is an error term.

To address endogeneity caused by omitted variable bias, T; was first regressed on
variables influencing the decision to adopt GlobalGAP and one or more instrumental variables
(2):

Ti=a + BiXki + YZi + ui. (4)

This model is identical to the model defined by equation 1, with the exception that it now
includes instrumental variables (IVs). Like equation 1, equation 4 is often estimated as a probit
model to account for its binary dependent variable. The probability of adoption predicted by
this model (i) accounts for observed X; that influence adoption and excludes the effects of
unobserved characteristics u; that may influence both adoption and net income. This suggests
that T; embodies only the exogenous variation in T.

In the second stage, T; was substituted for T; in equation 3, and the outcome model
was estimated using OLS regression. The impact of adoption (or average treatment effect
(ATE)) after controlling for other variables affecting the outcome was measured by the
regression coefficient estimated by A. Standard errors obtained from this second stage
regression were biased estimates of the true standard errors as the model was estimated
using T rather than T. Standard errors were adjusted following the procedure described by
Gujarati (2003, p. 791).

The reliability of this two-stage regression approach to impact evaluation depends
heavily on the validity of its IVs (Ravallion, 2007). Vs should correlate strongly with T (i.e.,
cov[Z, T] # 0), but not with the residual term in equation 3 (i.e., cov[Z, €] = 0). Farmer’s access
to the export market prior to the introduction of GlobalGAP was selected as a suitable IV for
the study. It was anticipated that farmers who were already selling pineapples into export
markets when GlobalGAP was introduced would be more inclined to certify their produce
than those who did not engage with the export market at that time. However, historical
exposure to the export market was not expected to influence current net incomes. Section
4.3.1 below provides evidence confirming the IV’s validity.

3.4.3 Heterogeneity in GlobalGAP adoption
On the basis that GlobalGAP adoption substantially contributes to farm fixed improvement

and recurring costs and overall production costs, it was anticipated that GlobalGAP would
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impact smaller and larger smallholders differently. Taking a cue from previous studies (e.g.,
Mbowa & Nieuwoudt, 1998), the current study explored the possibility of size economies
usually associated with small-scale farming. The study applied the discrete grid search
approach to the data to identify a breakpoint in farm size beyond which the impact of
GlobalGAP switches from negative to positive returns. This approach involved conducting a
manual search for the optimal break point by identifying different plausible breakpoints
between 0.6 and 1.2 hectares (i.e., not far from the estimated average farm size of 0.88
hectares) at intervals of 0.1. It involved splitting the data at each breakpoint and estimating
separate outcomes until a breakpoint was reached where the predicted net returns changed
from negative to positive. A was estimated conditional on the farm size threshold to avoid
collinearity problems that would likely result if an interaction term between the farm size

threshold and 7; were added to the outcome model (Khandker et al., 2009).

3.4.4 The impact of GlobalGAP on the cost of pineapple production
As objective three sought to analyse the cost of pineapple production for GlobalGAP certified
small-scale farmers in Ghana, the study used a quality-adjusted transcendental logarithmic
(translog) cost function.
Theory and estimation of quality-adjusted cost function under competition
This section develops a cost function of a competitive market where farmers producing
quality differentiated pineapples are considered price takers. There is a production process
that produces output y with quality g. Quality is produced in pineapple production when
farmers grow pineapples in accordance with GlobalGAP standard specifications. GlobalGAP
standards were designed to minimise the risk of food contamination by pathogens and
agrochemical residues and make food safer for consumption (GlobalG.A.P., 2022). Producing
pineapples under GlobalGAP ensures the use of quality control practices such as adhering to
minimum standards performance criteria, soil testing and fumigation, product testing,
bookkeeping and traceability, farm surveillance and auditing. Following Antle (1999, 2000)
the quality-adjusted cost function for pineapple production C was specified as,
Cly,q w, K)=VC(y,q w K)+QC (g, w, K)+ FC(K) (5)
where VC is the variable cost of production which depends on both output y and product
quality g (e.g., recommended agrochemicals and fumigation materials, water quality, and

extra labour costs to meet the standard requirements). QC is the quality control cost, a
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separate variable cost that is independent of y but depends on g (e.g., the cost of farm
surveillance, soil and product tests, record keeping and traceability), and FC is a conventional
fixed cost component of capital K investments (e.g., a one-time investment cost in farm
infrastructure and equipment, off-farm and on-farm training sessions, and certification costs),
w denotes the vector of exogenous input prices. K is the farm’s capital stock given as
annualised expenditure on capital investments.

Empirical model specification — quality adjusted translog cost function

The cost function can be estimated using a variety of functional forms, including Cobb-
Douglas, constant elasticities of substitution, the variable elasticity of substitution, and the
translog (Chaudhary et al., 1998). This study used the translog cost function to estimate C
because of its adaptability and capacity to handle many factor inputs. It is the most used
flexible function in empirical studies (Green, 2012 p. 312). The translog specification
integrates the input demand functions to the output supply function and employs input prices
instead of input quantities (Chaudhary et al., 1998).

In deriving the translog cost function, prices of key inputs, including labour wy,
pineapple plantlets w,, agrochemical wy,, and expenditure on capital items K were
considered. Factor inputs such as fuel, electricity and water constitute small fractions of
production costs hence, in this study they were assumed to be proportional to output and

were not explicitly included in the cost function. The translog cost function is specified as,
InC =xy+x,, Iny +x, Inq +«; Inw;, +x, Inwy +X,, Inwy, +o<; INK + %,Byy(lny)2 +
Byqlnylng+pyInylnwy + B4 lnylnw,+ By, Inylnwy + By, InyInK +

~ Baq (InQ)*+Bqilnglnwy, + Boglnginwy +BamInginwy+BaringInk + = By (Inw,)? +
BiaInw Inwy+ B Inw; Inwy + By Inw, InNK + %,Baa(lnwA)2 + BamIinwylnwy, +
Baxlnw,InK + %ﬁmm(lan)z + BmrlnwyInK + %,Bkk (InK)? (6)

By applying Shephard’s lemma, the cost shares of inputs —labour S;, plantlet Sa, agrochemical

Sm and capital Sk are given as,

Sy, =<1+ Byilny + Bgilng + Bulnwy, + Biglnw,+ By Inwy+ By InK (7)
Sa =Xgq+ Byalny + Bgalng+piglnwy + Baglnwy+BemInwy + B InK (8)
Su =X+ BymIny + BamIng+Bimnwy+BemInwy + Brmlnwy + B InK (9)
Sk =X+ Byrlny + Bolng+Bylnwy, + Barlnwy + B lnwy + B lnkK (10)
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Symmetry (B;; = Bj;) and linear homogeneity restrictions in input prices are imposed such
that,

o+ X+ K+ =1, By +ByatBymt+Byk = 0, Ba+BgatBem+Bqk = 0.

To avoid perfect multicollinearity when the model was estimated with its full complement of
share equations, the adding up restriction was imposed by excluding one of the share
equations; in this case, equation 8 (Sa) for plantlets.

The relevance of product quality in determining the structure of production and
undertaking related-policy analyses is well documented in the economics literature on
quality-adjusted cost functions. Following Gertler and Waldman (1992), Antle (2000) has
emphasised that quality is typically endogenous, implying that it is imposed by the firm and
thus, linked to exogenous factors in the firm’s cost function. Model parameters are prone to
biases if product quality is not accounted for. As a latent variable, quality cannot be readily
measured. This is particularly realistic in the context of food quality and safety defined as the
absence of microbial pathogens and chemical residues in food (Paudyal et al., 2017). To
address this anomaly, the study developed a model with an unobserved scalar quality variable
whose parameters can be estimated using observable demand factors as instruments for
quality, and on the basis that product price (p) and observable quality variables do vary across
firms (Antle, 2000).

Following Gertler and Waldman (1992), quality is represented as a function of
observable demand factors; product price p, exogenous input prices (labour w;, plantlet wy,
agrochemical wy;, and capital expenditure K) and other variables affecting demand like per
capita household income H and quantity mix Qm which measures the share of export quality
pineapple in the farm’s total pineapple output. The quality adjusted cost function is
developed by following the approach of Antle (2000) and Rosen (1974). This analysis relied
on the assumption that farmers are price-takers in the output market. Consequently, in a
competitive industry with product differentiation, the demand function for pineapple is
represented as y° = D(p, g, z), with its market supply represented as y™ =M(p, g, w, K) where
Z is a vector of other variables that affect demand, and the remaining terms are as defined
above. Both demand and supply functions satisfy conventional properties. In addition,
product demand is an increasing function of quality, D4>0 while market supply is a decreasing

function of quality, Mg<0. In equilibrium, equating supply and demand and solving for quality
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produces the quality function g = F(p, z, w, K). Thus, the equilibrium quality function is
specified as,

Ing = Ao + Aplnp + g InQp + AplnH + < Inwy, +<, Inwy +o<,, Inwy +x InK (11)
Income elasticity of demand for quality should be positive for a normal good. However,
according to Rosen (1974) derivatives of g with respect to z (e.g., per capita household income
H) produce signs that are opposite to those in the demand function.

Parameter restrictions were imposed to aid parameter identification and estimation.
Following Gertler and Waldman (1992), the quadratic form of quality in the cost function was
dropped from further consideration (Bqq) to reduce the number of regressors. Moreover, it is
less important, as the first order (Bq) can be used to measure quality. As identical to all latent
variable models, the model was identified only up to an arbitrary factor of proportionality
(Aigner et al., 1984). One possible explanation is that the latent quality variable has no unit of
measurement. Without loss of generality, an arbitrary normalisation sets a metric for quality
and completes the identification of the model. One of the parameters estimates of quality
interaction terms was normalised to 1; in this case, the quality and labour price (£, = 1). As
in most latent variable models, the intercept was not identified hence, A, in the quality
function was normalised to zero. The estimates of the production function were invariant to
the normalisation. The analytical model was developed by substituting for quality (equation
11) in the cost, and cost share equations (i.e., equations 6, 7, 9, and 10). By applying the
nonlinear seemingly unrelated regression (NLSUR) routine in SAS, equations 6, 7, 9, and 10
were solved together as system of equations using the maximum likelihood estimator (MLE).

The estimated parameters of the quality-adjusted cost function which make little
economic intuition of their own were used to derive cost elasticities (Macharia et al., 2020).
It was hoped that this information would provide insight into the overall impact of input price
increases on production costs under GlobalGAP certification. Cost elasticities, with respect to
output (Ey), quality (E,), input factors - labour (E,), plantlets (E4), agrochemical (Ey), and

capital (Ex) are given by the functions,

E, = &+ By, lny + B4lng + By lnwy, + Byelnwy+Byminwy + ByilnkK (12)
Eq = Xg+ Byglny + Bglnwy, + Bgalnwy + Bominwy + B InK (13)
E, = «<;+ ,Byllny + ,Bqllnq + B inw; + Biglnwy + BinIinwy+ B InK (14)
Ep = Xg+ Byalny + Bgalng + Bialnwy, + Baglnwy + Bamlnwy + By lnK (15)
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Ey = X+ Bymlny + BemIng + Bimlnwy, + Bamlnwa+ Brmlnwy + By lnK  (16)
Ex = <+ Byrlny + Balng + Bulnwi+Barinwy+ Bplnwy + B InkK (17)

3.5 Chapter summary

This chapter has presented the methods used in this study to collect data and address the
three research objectives. First, it has described the study areas and outlined the reasons for
the selection of the chosen locations. Further, it has discussed the type and source of data,
the sampling techniques employed to collect data, and issues related to human ethics and
data management. The chapter has concluded by describing the methods used to answer
each research objective. The chapter has proposed a binary probit model, 2SLS (IV) regression
techniques, and quality-adjusted translog cost functions as appropriate methods to meet

research objectives one, two, and three, respectively.
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Chapter 4

Results

This chapter presents the results from analyses of the three research objectives. It begins by
presenting the descriptive statistics for respondent farmers and the costs of acquiring and
maintaining GlobalGAP certification, followed by the determinants and impacts of GlobalGAP
adoption. The chapter then examines the farm size-induced heterogenous impacts of
GlobalGAP adoption on pineapple net income. It concludes by presenting the cost analysis for

GlobalGAP certified small-scale pineapple farmers in Ghana.

4.1 Descriptive statistics

This section presents the descriptive statistics for respondent farmers. It begins by describing
the demographic, socioeconomic, household, and farm-level characteristics of all the sampled
farmers. It compares GlobalGAP adopters and non-adopters to determine whether they
demographically differ. Lastly, the chapter summarises the costs of complying with and

maintaining GlobalGAP certification.

4.1.1 Household characteristics of respondent farmers

Table 4.1 provides summary statistics for the respondent farmers. Most of the households in
this study were male headed, with only 13% headed by females. The mean age of the sampled
farmers was 46 years, with an average of seven years of formal education. The households
(size) in this study were relatively large, with an average of almost six persons per household.
This finding suggests ready access to farm labour. When GlobalGAP was first introduced in
2007, 41% of the farmers were already accessing export markets and 39% were members of
farmer cooperatives. More than half (55%) of the farmers used extension services. On
average, households were living reasonably close (5.6 kms) to their district capital. Close to a
third of them (32%) cultivated MD2 pineapples, an improved pineapple variety. Although the
mean area planted in pineapples (0.88 ha) comprised only one-half of the average
household’s farmland, revenue earned from pineapple sales accounted for almost three-
quarters of total farm revenue, a fact which emphasises the importance of pineapple

production to these small-scale farmers.
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Table 4.1 Variable definitions and summary statistics

Variable n Definition Mean SE

Explanatory variables

Gender household head 546 Gender of household head (1 = male, 0 = female) 0.87 0.01
Age household head 540 Age of de-facto household head (years) 46.34 0.46
Formal education 541 Formal education (years) 7.34 0.16
Household size 541 Household size (number of people) 5.84 0.09
Farmland endowment 512 Farmland endowment (ha per adult equivalent)? 0.40 0.02
Cooperative membership 537 Cooperative member prior to adoption (1 = yes, 0 = no) 0.39 0.02
Extension service 534 Used extension service before adoption (1 = yes, 0 = no) 0.55 0.02
Distance district capital 546 Distance from household to district capital (km) 5.57 0.16
Export market access 523 Used export market before adoption (1 = yes, 0 = no) 0.41 0.02
MD2 pineapple variety 546 MD2 pineapple variety (1 = yes, 0 = other) 0.32 0.02
Pineapple farm size 530 Area planted to pineapples (ha) 0.88 0.07
Outcome/dependent variables

GlobalGAP adopter 546 GlobalGAP adopter (1 =yes, 0 = no) 0.43 0.00
Pineapple yield 521 Pineapple yield (kg/ha) 57144.84 751.78
Pineapple revenue 521 Pineapple gross revenue (GHZ/ha)? 58108.58 933.61
Pineapple production costs 521 Cost of pineapple production (GHZ/ha) 31949.36 344.23
Pineapple net income 521 Net income from pineapple production (GHZ/ha) 26159.22 929.12

Note: ! Adult equivalent measures household size, with children (below 16) and older adults (above 65) assigned
0.5 of an adult, while adults 16-65 are assigned 1 unit. 2 GHZ is Ghanaian currency (US1 = GHZ6.01 in 2020).

Approximately 43% of the farmers were GlobalGAP certified; the remaining 57% constituted
non-certified farmers. Pineapple yields averaged 57,145 kg per hectare, generating revenue
of GHZ58,109 per hectare at a cost of GHZ31,949 per hectare.

4.1.2 Differences in characteristics between GlobalGAP adopters and non-adopters
Table 4.2 provides a comparison of GlobalGAP adopters and non-adopters’ demographic
characteristics. It also shows the results for the differences in mean values computed for the
two farmer groups. Adopters had more farmland, cultivated larger pineapple plantations, and
lived closer to the district capital. At the time GlobalGAP was introduced, adopters made
better use of extension services, cooperatives, and export markets than non-adopters.
Significantly, adopters and non-adopters were similar in respect of their age, formal
education, and household size. They also achieved similar pineapple yields. While this finding
appears to contradict expectations of higher yields on certified farms, the explanation lies
mainly in varietal differences. While most adopters (66%) cultivated the exotic MD2 variety,

almost all the non-adopters grew the traditional Sugar Loaf variety. MD2 produces lower
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yields than Sugar Loaf (Kleemann, 2011, 2016). Although adopters and non-adopters
produced similar yields, adopters in this study earned substantially higher revenue per
hectare (GHZ71,191) than non-adopters (GHZ47,607) as they received higher prices for
pineapples sold to the export market and this constitutes nearly 50% of non-adopters’
revenue. These gains in revenue more than offset higher production costs on the certified
farms, leaving the average adopter better off (net income of GHZ34,332 per hectare) than
the average non-adopter (net income of GHZ19,599 per hectare). The difference in per
hectare pineapple net income (GHZ14,733) is, of course, a biased estimate of GlobalGAP’s
impact as it does not account for pre-existing differences between adopters and non-
adopters, nor does it account for other factors that may have contributed to this difference

in the year 2020.

Table 4.2 Differences in characteristics of GlobalGAP adopters and non-adopters

Adopters Non-adopters Difference in group
Variable n Mean SE n Mean SE means
Explanatory variables
Gender household head (1 = male) 236 0.80 0.03 310 0.93 0.01 -0.13 ***
Age household head 235 46.41 0.67 305 46.28 0.62 0.13
Formal education 235 7.28 0.24 306 7.39 0.21 -0.11
Household size 235 5.73 0.13 306 5.93 0.12 -0.20
Farmland endowment 231 0.47 0.04 281 0.34 0.01 0.13 ***
Cooperative membership 232 0.48 0.03 305 0.32 0.03 0.16 ***
Extension service 228 0.65 0.03 306 0.48 0.03 0.16 ***
Distance district capital 236 5.19 0.26 310 5.86 0.20 -0.67 ***
Export market access 227 0.59 0.03 296 0.27 0.03 0.32 ***
MD?2 pineapple variety 236 0.66 0.31 310 0.07 0.14 0.59 ***
Pineapple farm size 232 0.98 0.04 298 0.81 0.03 0.17 ***
Outcome variables
Pineapple yield (kg/ha) 232 58507 1139 289 56051 997 2456
Pineapple revenue (GHZ/ha) 232 71191 1364 289 47607 883 23584 ***
Pineapple production cost (GHZ/ha) 232 36859 518 289 28008 303 8851 ***
Pineapple net income (GHZ/ha) 232 34332 1532 289 19599 981 14733 ***

Note: *** implies statistical significance at the 1% level.

4.1.3 Costs of acquiring and maintaining GlobalGAP certification
Table 4.3 provides a list of costs that adopters incurred to secure and maintain GlobalGAP
certification. These costs mainly comprised of fixed improvements, durable assets costs, and
recurring certification costs. Following Wang and Yang (2001), these costs are largely
independent of farm scale and relevant to farmers contemplating certification as there are

no sunk costs at the adoption decision-making stage. Annual costs of fixed improvements and
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durable assets were computed using the capital recovery method with a (real) annual
discount rate of 5%. Shared improvements are expected to last much longer (20 years) than
on-farm improvements (5 years) owing to their more substantive structures. The fixed annual
cost of GlobalGAP compliance was estimated to be high. This sums to GHZ6,043 per hectare,
accounting for 16% of the average adopter’s production costs (GHZ36,859 per hectare) and
more than 20% of the average non-adopter’s production costs (GHZ28,008 per hectare). The
implication is that the aggregate data presented in this, and the previous section, mask the
heterogeneous effect of farm size given the presence of very small farms and significant fixed
costs associated with the adoption and maintenance of GlobalGAP standards. This potentially
heterogeneous effect is investigated in Section 4.3.2

Table 4.3 GlobalGAP adoption and maintenance costs incurred by adopters (n = 236)

Cost of construction Expected life ~ Annual cost

Item /purchase (GHZ/ha) (years) (GHgZ/ha)
On-farm improvements Changing room 5366.69 5.0 1239.57
and durable assets Toilet 5370.35 5.0 1240.42
Disposal pit 1789.39 5.0 413.30
Disposal bin 568.77 3.0 208.85
Farmer’s share of group- Chemical store 6665.26 20.0 520.52
owned improvements Equipment room 5526.28 20.0 415.65
Recurring costs Soil testing and fumigation 208.63
Quality control 1796.25
Total 6043.19

In addition to the farmer-expenses listed in Table 4.3, adopters reported farming-
related compliance costs covered by exporters, government agencies, and donor
organisations. Table 4.4 presents additional GlobalGAP adoption and maintenance costs
sponsored by external stakeholders. This support includes external audits, record-keeping,
and technical services sponsored by exporters. Government and donor organisations
supported in the construction of product packaging and storage rooms, and the provision of
training and information services. In total, these services were estimated to cost stakeholders
GHgZ3,188 per hectare of pineapples cultivated by GlobalGAP adopters. As these additional
costs of compliance were not paid by adopters themselves, they cannot be captured in the

estimation of net income. However, to gauge the importance of stakeholder support on the
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impact that GlobalGAP adoption has on pineapple net income, the impact assessment
presented in Section 4.3.1 was repeated with and without these additional cost items.

Table 4.4 Additional GlobalGAP compliance costs sponsored by external stakeholders

Item Cost (GHEZ/ha)
Exporter and/buyer External audit 435.74
Traceability and records keeping 320.31
Technical service and certification 759.40
Government and donors  Product packaging and storeroom 1374.56
Extension service and advice 297.81
Total 3187.92

4.2 Determinants of GlobalGAP adoption for small-scale pineapple

farmers

The study used a binomial probit model to identify time invariant factors influencing
GlobalGAP adoption. The results are presented in Table 4.5 below. Critical factors that
influenced small-scale pineapple farmers’ decision to adopt GlobalGAP included female-
headed households, member of a farmer cooperative, use of extension services, and farmland
endowment. Female-headed households in this study were 18% more likely to adopt
GlobalGAP than were comparable male-headed households. Engagement with cooperatives
and extension services increased the probability of GlobalGAP adoption by 33% and 29%
respectively. An additional hectare of farmland per adult equivalent was estimated to
increase the probability of GlobalGAP adoption by 27%.

With a pseudo R? of 0.12 and a correct classification rate of 65%, the estimated probit
model suggested that the adopters and non-adopters in this study were not markedly
different in respect of observed time invariant characteristics. Factors that did not
significantly influence smallholder adoption were age of the household head, years of formal
education, and household size. Differences in family labour and management endowments

did not appear to be critical determinants of GlobalGAP adoption.
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Table 4.5 Probit analysis of GlobalGAP adoption (n = 491)

Explanatory variable Marginal effect Regression coefficient SE

Gender household head (1 = male) -0.18 -0.52 ** 0.20
Age household head 0.02 0.06 0.05
Age squared -0.0002 -0.0005 0.00
Formal education 0.0008 0.002 0.02
Household size 0.04 0.01 0.04
Extension service 0.29 0.85 *** 0.15
Cooperative membership 0.33 0.95 *** 0.16
Distance district capital 0.0003 0.009 0.02
Farmland endowment 0.27 0.77 *** 0.21
Constant -2.46 1.15

Notes: LR x*(9) = 66.30 Prob > x? = 0.0000; Log likelihood = -296.98; Pseudo R =0.12
*** and ** imply statistical significance at 1% and 5% levels, respectively.

4.3 The impact of GlobalGAP adoption

This section presents results for objective two — assessing the impact of GlobalGAP adoption
on the net incomes of small-scale pineapple farmers in Ghana. It begins with an impact
assessment of GlobalGAP adoption on pineapple net income. It then interrogates the farm
size-induced heterogenous effects of GlobalGAP adoption on pineapple net income and

concludes by assessing the robustness of the impact model.

4.3.1 The impact of GlobalGAP adoption on pineapple net income
The impact of GlobalGAP adoption on pineapple net income was estimated using equation 3
of the two-stage regression approach described in Section 3.4.2, both with and without the
stakeholder support currently afforded to adopters.

The estimated outcome regressions presented in Table 4.6 were statistically
significant at the 1% level of significance for both impact models, with an adjusted R? of 0.22.
However, unbiased estimation of impact requires valid instruments. The IV used in this
analysis, export market access (a dummy variable scoring one for respondents who engaged
in export markets before the introduction of GlobalGAP, and zero otherwise), was a significant
determinant of GlobalGAP adoption in the first stage regression (equation 4), improving the
probit model’s correct classification rate from 65% to 70% (see Appendix A). This result was
expected because export market access was positively correlated with adoption (r = 0.32"").
Also as expected, the IV did not correlate with pineapple net income (r = -0.05) and,

importantly, it did not correlate with the residual (g) of the second stage outcome regression
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(r = 0.006). Lastly, the Durbin-Wu-Hausman test for potential endogeneity proved that
adoption is endogenous (x> = 20.54; F = 21.77; p = 0.000) and therefore, indicated that the
underlying two-stage model was appropriate for estimating impact because it provides
consistent parameter estimates.

The results showed that GlobalGAP adoption (7) had a large but negative impact on
net income. On average, adoption reduced pineapple net income by GHZ14,640 per hectare
under prevailing conditions where adopters benefited from services sponsored by
stakeholders: this loss would increase by an estimated 15% if adopters paid for these services.

Four of the household and farm-level attributes (i.e., a history of using extension
services, distance to district capital, the MD2 variety, and pineapple farm size) impacted
positively on per hectare pineapple net income. A one-hectare increase in pineapple farm size
increased pineapple net income by GHZ15,273 per hectare. This result indicates that farmers
cultivating larger areas of pineapples benefit from lower average fixed costs. While growing
MD2, the improved pineapple variety raised net income by GHZ10,171 per hectare, access to
extension services increased net pineapple income by GHZ10,084 per hectare. Moreover,
farms operating farther from the district capital increased net pineapple income by GHZ636
per hectare. Those living further away from the district capital benefit from cheaper land,
labour, and plantlets compared to their counterparts in and around urban centres. Due to
land scarcity in the urban areas, most large-scale farmers have relocated further into rural
communities. They partner and support smallholders via out-grower schemes to aggregate

their outputs.
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Table 4.6 Impact of GlobalGAP adoption on pineapple net income (n = 457)

With current stakeholder support Without current stakeholder support

Explanatory variables Regression coefficient SE Regression coefficient SE
Predicted adoption (7) -14640.39 ** 5825.35 -16838.02 *** 5866.60
Gender household head 3009.80 3359.94 3189.76 3383.73
Age household head -618.49 767.26 -659.68 772.69
Age squared 5.52 7.85 6.02 7.91
Formal education 17.43 278.14 19.79 280.11
Household size 276.07 592.32 272.87 596.51
Extension service 10084.38 *** 2243.33 9677.15 *** 2259.22
Distance district capital 636.32 ** 286.88 618.28 ** 288.91
MD?2 pineapple variety 10171.38 *** 2502.75 8016.10 *** 2520.48
Pineapple farm size 15273.10 *** 1808.74 16332.90 *** 1821.55
Constant 18185.71 17995.03 18522.49 18122.45
F-statistic 13.46 *** 13.91 ***

Adjusted R? 0.22 0.22

IV test results Corr (Z, T) = 0.32%**

Corr (Z,Y) =-0.05
Corr (Z, €) = 0.006
Note: *** and ** imply statistical significance at 1%, and 5% levels, respectively.

4.3.2 The heterogeneous effect of GlobalGAP adoption on pineapple net income

As Table 4.6 shows, while pineapple farm size is a positive and important determinant of net
income, GlobalGAP adoption appears to have the opposite impact. However, with fixed costs
accounting for a significant share of GlobalGAP compliance and maintenance costs, it is
anticipated that adoption will show possible heterogeneous responses due to farm size
economies. As indicated in Table 4.7, the breakpoint was observed at 1 hectare farm size. For
the subset of farmers in this study who grew pineapples on farms smaller than, or equal to,
1 hectare, GlobalGAP adoption yielded negative net returns. This result switched to positive
net returns for those who grew more than 1 hectare of pineapples.

For farmers cultivating less than 1 hectare of pineapples, GlobalGAP adoption reduced
pineapple netincome by GHZ26,559 per hectare. However, for farmers cultivating more than
1 hectare, GlobalGAP adoption increased pineapple net income by GHZ28,151 per hectare.
This result indicates that while GlobalGAP adoption improves profits for small-scale farmers
who grow more than 1 hectare of pineapples, it is not profitable for those growing pineapples
on a smaller scale. These smaller-scale pineapple farmers benefit most from extension

services, support provided by neighbouring estate farms, and growing the MD2 pineapple
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variety. On larger farms, the impact of the MD2 variety was not significant. But the adoption
of GlobalGAP secured positive net income, irrespective of the pineapple variety they grew.

Table 4.7 The heterogenous impact of GlobalGAP adoption on pineapple net income

Explanatory variables Pineapple area <1 ha Pineapple area > 1 ha
Regression coefficient SE Regression coefficient SE
Predicted adoption (7) -26559.04 *** 6865.99 28151.28 *** 8632.96
Gender household head 2160.31 4116.25 4539.53 4201.32
Age household head 424.71 837.74 -453.68 1618.06
Age squared -5.46 8.52 6.50 16.56
Formal education -2.56 316.48 -663.06 450.28
Household size -381.27 756.79 269.55 785.72
Extension service 12226.18 *** 2558.28 3689.32 3324.81
Distance district capital 656.12 ** 326.74 878.45 * 446.79
MD2 pineapple variety 17047.10 *** 2990.55 -3298.18 3456.14
Constant 10180.57 19270.33 17803.53 39904.83
F-statistic 5.86 *** 2.49 **
Adjusted R? 0.11 0.10
N 339 118

Note: ***, ** and * imply statistical significance at 1%, 5% and 10% levels, respectively.

4.3.3 Robustness of the impact model

Angrist and Pischke (2009, pp. 190-192) have recommended that equation 4 of the two-stage
regression model should be estimated as a linear probability model and not as a probit model;
only OLS estimation is guaranteed to produce first-stage residuals that are uncorrelated with
7. Table 4.8 compares the results of (a) the probit-OLS two-stage model reported in Table 4.7
with the results of (b) an OLS-OLS two-stage model. The regression coefficients are very
similar, suggesting that little harm was done by estimating equation 4 as a non-linear function.

The extended regression model (ERM) was then used to test the robustness of the
two-stage regression models. ERMs rely on maximum likelihood estimation to address
endogeneity bias such as that introduced by observed and unobserved variables that affect
both adoption and the outcome of adoption (Jafari et al., 2021; Stata Press, 2021). Like the
two-stage regression approach, ERMs require the specification of a valid IV to generate an
unbiased estimate of the ATE. Column (c) of Table 4.8 (above) presents the ER results which
are consistent with those of the two-stage regression models. The estimates suggested that
adopters would gain GHZ37,074 per hectare if they grow more than 1 hectare of pineapples,
and lose GHZ19,189 per hectare if they grow smaller areas. Again, these smaller farmers are

predicted to gain the most from extension services and the MD2 pineapple variety.
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Table 4.8 Comparison of GlobalGAP impact estimators

Model (a) (b) (c)

Probit-OLS two-stage  OLS-OLS two-stage regression Maximum likelihood

regression model model extended regression model

Explanatory variables <1lha > 1lha <1ha >1ha <1lha > 1ha
Predicted adoption (7)  -26559.0""  28151.3""  -26729.1"" 27305.2""  -19189.0  37074.4™""
Gender household head  2160.3 4539.5 2074.0 4298.4 2945.2 4511.0
Age household head 424.7 -453.7 428.5 -513.6 3244 78.3
Age squared -5.5 6.5 -5.5 7.1 -4.6 0.4
Formal education -2.6 -663.1 -18.7 -658.7 42.1 -647.1
Household size -381.3 269.6 -406.0 288.0 -379.2 84.7
Extension service 12226.2""  3689.3 12177.17"  3784.8 11325.8" 1208.3
Distance district capital 656.1" 878.5" 643.4™ 848.7" 445.7 894.1"
MD2 pineapple variety ~ 17047.1""  -3298.2 17043.6™"  -3249.8 6898.5" -9785.6™"
Constant 10180.6 17803.5 10603.3 19968.7 14394.7 6267.9
F-statistic 5.86 """ 2.49™ 5.80""" 234"
Adjusted R? 0.11 0.10 0.11 0.10
n 339 118 339 118 339 118
Log likelihood -4016.68 -1361.28
Wald y? 19.84™ 29.71"

Note: ***, ** and * imply statistical significance at 1%, 5%, and 10% levels, respectively.

4.4 Analysis of production costs for GlobalGAP certified small-scale

pineapple farmers
This section presents the results for objective three, whose aims was to analyse the cost of
pineapple production for GlobalGAP certified smallholders. The section begins by describing
the cost structure of GlobalGAP certified smallholders, followed by a presentation on two cost
functions - quality exogenous and quality-adjusted cost functions of pineapple production -
where one is selected for the estimation of cost elasticities. As fixed costs account for a
substantial share of GlobalGAP adoption and maintenance costs, this section further
examines the effect of changes in output, quality, and input prices on larger and smaller small-
scale pineapple farm enterprises.
4.4.1 The cost structure of GlobalGAP certified small-scale pineapple farmers

Table 4.9 below presents the cost structure of GlobalGAP certified small-scale pineapple
farmers. On average, smallholders used 48715 plantlets per hectare, 156 litres of agro-

chemicals per hectare, 212 man-days of labour per hectare, and GHZ4794 per hectare of
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capital items. The prices of plantlets, agrochemicals, and labour averaged GHZ0.18 per
plantlet, GHZ33 per litre, and GHZ42 per day, respectively. Farmers produced 58,507 kg per
hectare of pineapples at a farmgate price of GHZ1.22 per kg. Regarding quality demand
shifters, quantity mix — an indicator of quality differentiated product, was estimated at 0.85
and a mean household income of GHZ8,134 per person. In estimating the total production
costs, the study considered key input factors for pineapple production and GlobalGAP
certification. These included the costs of labour, the plantlets, agrochemicals, and
expenditure on capital items. Total production cost averaged GHZ27,187 per hectare. Unlike
the total production cost presented in Table 4.2 above, this cost excludes the costs of other
inputs like water, electricity, and fuel that contribute smaller proportions to production costs.
Pineapple plantlets accounted for the largest share of total costs (32%), followed by labour
(31%), agrochemicals (20%), and capital expenditure (17%). Kleemann (2016) found similar
results where pineapple plantlets contributed the largest share of total production costs,
followed by agrochemicals, labour, and capital for pineapple small-scale farmers in Ghana.

Table 4.9 The cost structure of GlobalGAP certified small-scale pineapple farmers

Variable N Definition Mean SE
Inputs:

Plantlet (A) 232 Pineapple plantlet quantity (count/ha) 4871491 1649.52
Plantlet price (w,) 232 Pineapple plantlet price (GHZ/count) 0.18 0.003
Labour (L) 232 Labour (man days/ha/year) 212.29 7.75
Labour price (w;) 232  Price of labour (GHZ/day) 41.63 0.24
Agrochemical (M) 232 Agrochemical quantity (I/ha) 156.16 2.07
Agrochemical price (wy) 232 Price of agrochemical (GHZ/1) 33.24 0.23
Capital (K) 236 Expenditure on capital items (GHZ/ha) 4793.60  190.31
Output:

Pineapple yield (y) 232 Pineapple yield (kg/ha) 58507.32 1139.36
Pineapple price (p) 232 Pineapple price — average (GHZ/kg) 1.22 0.04
Cost and cost shares:

Production cost 232 Cost of production per hectare (GHZ/ha) 27186.99  524.94
Labour (St) 232 Labour cost share 0.31 0.00
Plantlet (Sa) 232  Plantlet cost share 0.32 0.01
Agrochemical (Swm) 232  Agrochemical cost share 0.20 0.00
Capital (S«) 232 Capital cost share 0.17 0.00
Quality demand factors:

Quantity mix (Q,,) 232 Ratio of pineapple export quantity to total output 0.85 0.01
Household income (H) 232 Household income per capita 8134.26  536.89

Note: GHC is Ghanaian currency (US1 = GHZ6.01).

4.4.2 Cost of pineapple production for GlobalGAP certified small-scale farmers
This study employed the translog cost functions, both with and without product quality, to

identify the main contributors to cost increases on small-scale GlobalGAP certified pineapple
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farms in Ghana. Table 4.10 presents the parameter estimates of quality-adjusted and quality
exogenous cost functions. Both models are statistically significant but there are differences in
the signs and magnitudes of parameter estimates between the models, suggesting that
estimating one for the other could lead to misleading estimates. Thus, it is necessary to
conduct a test for quality exogeneity. We postulate that quality exogeneity holds if o, 8,4,
Bqm, and By are all significantly different from zero. The null hypothesis of quality exogeneity
was rejected (Wald x? = 8429; p = 0.000), suggesting that the quality-adjusted cost function is
more appropriate.

Table 4.10 Parameter estimates for translog cost functions (n = 232)

Dependent variable: Quality-adjusted Quality exogenous
Production cost (GHZ/ha) Parameter SE Parameter SE
Intercept -3.63 7.56 -5.70 7.51
Ln(Output) 1.48 1.36 1.71 1.35
Ln(Quality) 0.49* 0.27 - -
Ln(Labour price) -0.23** 0.11 2.03%** 0.24
Ln(Plantlet price) 0.003 0.05 -1.40%*** 0.16
Ln(Agrochemical price) 1.20*** 0.09 0.86*** 0.13
Ln(Capital) 0.04* 0.02 -0.49%** 0.10
(Ln(Output))2 -0.01 0.12 -0.01 0.12
Ln(Output)*Ln(Quality) -0.01** 0.00 - -
Ln(Output)*Ln(Labour price) -0.22%** 0.03 -0.19*** 0.02
Ln(Output)*Ln(Plantlet price) 0.24%** 0.01 0.26%** 0.01
Ln(Output)*Ln(Agrochemical price) 0.01 0.01 -0.05*** 0.01
Ln(Output)*Ln(Capital) -0.02** 0.01 -0.02*** 0.01
Ln(Quality)*Ln(Plantlet price) -0.31*** 0.03 - -
Ln(Quality*Ln(Agrochemical price) -0.46*** 0.03 - -
Ln(Quality)*Ln(Capital) -0.23*** 0.01 - -
(Ln(Labour price))2 0.38%** 0.08 0.06** 0.02
Ln(Labour price)*Ln(Plantlet price) -0.04 0.04 -0.07*** 0.01
Ln(Labour price)*Ln(Agrochemical price) -0.28*** 0.05 0.04* 0.02
Ln(Labour price)*Ln(Capital) -0.06*** 0.01 -0.02*** 0.00
(Ln(Plantlet price))2 0.18%** 0.01 0.16%** 0.01
Ln(Plantlet price)*Ln(Agrochemical price) -0.08*** 0.02 -0.04*** 0.01
Ln(Plantlet price)*Ln(Capital) -0.06*** 0.01 -0.05*** 0.00
(Ln(Agrochemical price))2 0.38*** 0.05 0.07*** 0.02
Ln(Agrochemical price)*Ln(Capital) -0.02%** 0.01 -0.07*** 0.00
(Ln(Capital))2 0.14%** 0.00 0.14%** 0.00
Quality function

Ln(Pineapple price) -0.23 0.19 -
Ln(Quantity mix) -0.001 0.10 -
Ln(Household income per capita) -0.07*** 0.02 -

Note: *** and ** imply statistical significance at 1% and 5% levels respectively, and Ln denotes natural log.

This result also implies that GlobalGAP implementation imposes attendant costs that are

likely to constrain the farm’s productive efficiency. As a result, subsequent discussions focus
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on the quality-adjusted cost function (presented in column 1 of Table 4.11) and the inputs
most responsible for rising production costs.

The quality-adjusted cost function has five parameter estimates corresponding to
quality and all of them are significantly different from zero. The imposition of linear
homogeneity allows the cost function to exhibit concavity with respect to most of the factor
prices. In the quality function, the parameter estimates for household income per capita is
negative but should be interpreted as positive following Rosen’s (1974) explanation of the
derivatives of g with respect to z. The income elasticity of demand for quality is therefore
estimated to be positive, as expected for a normal good. Parameters estimated for quantity
mix and pineapple price were not statistically significant.

This study further investigates the quality attributes of the production technology by
assessing parameter estimates of quality interactions with both factors and output. The
negative interaction terms between quality and factor prices indicate that higher factor prices
may lead to a lower marginal cost of quality. Similarly, the negative interaction term between
quality and capital suggests that for a given level of output, increasing capital lowers the
marginal cost of quality. Finally, the negative interaction term between output and quality
suggests that higher levels of output reduce the marginal cost of quality. These outcomes are
possible in the short run when certified pineapple farms are producing below capacity. This
phenomenon is exhibited in the aggregate in Figure 4.1 below, where the quality adjusted
production technology (as well as the quality exogenous production technology) shows
decreasing marginal cost and hence economies of size.

The cost elasticity of output was estimated to be positive but less than unity (£,=0.04),
further emphasising diminishing marginal cost and hence scale economies, a phenomenon
evident in other smallholder studies (e.g., Etienne et al., 2019; Kunzekweguta, Rich & Lyne,
2017; Mwangi & Kariuki, 2015; Miiller & Theuvsen, 2015; Nakhumwa & Hassan, 2003) and
usually attributed to liquidity and management constraints. Details for the estimation of
marginal effects and cost elasticities for quality endogenous and quality exogenous cost

functions are presented in Appendices B and C.
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Figure 4.1 Quality endogenous and quality exogenous cost curves

The aggregate relationship between cost and quality is of policy relevance. The results
graphed in Figure 4.2 show that constant increases in quality incur successively larger
increases in production costs (E;=1.13). Hence, to identify the most important cost drivers
affecting certified small-scale pineapple farmers, the study further interrogated factor

contributions to total production costs.
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It is characteristic of all flexible functional forms that interpreting parameters is often
challenging due to the many linear, quadratic, and cross product terms. To aid the
interpretation of the output in Table 4.10, Cost elasticities are estimated for both quality-
adjusted and quality exogenous cost models. Table 4.11 below presents cost elasticities with
respect to output, quality, and input prices.

Table 4.11 Cost elasticities with respect to output, quality, and input prices (n=232)

Quality-adjusted Quality exogenous
Output (£)) 0.04 0.11
Quality (Eq) 1.13 -
Plantlet price (Ewa) 0.42 0.32
Labour price (wage) (Ewy) 0.31 0.30
Agrochemical price (Eww) 0.20 0.20
Capital (Ex) 0.17 0.17

Note: Cost elasticities are computed using parameter estimates in Table 4.10

Cost elasticities with respect to input prices were all positive but less than unity, indicating
that increases in factor prices increase production costs but at decreasing rates. Production
cost is most sensitive to plantlet price, which has cost elasticity of 0.42, followed by wages
and the price of agrochemicals with cost elasticities of 0.13 and 0.20 respectively. Capital
expenditure accounted for the smallest share of production cost and has the lowest cost
elasticity (Ex=0.17). This ranking follows the cost shares reported in Table 4.9 and matches
the ranking reported by Kleemann (2016) in her study of smallholder pineapple production
costs in Ghana.

Table 4.11 Expenditure on capital items

Annualized cost  Costs added by

ftem (GHZ/ha) certification
Fixed improvements Changing room 1239.57 N
Workers’ toilet 1240.42 v
Chemical store! 520.52 v
Equipment room? 415.65 v
Disposal pit 413.30 v
Water & irrigation improvement 184.54 v
Movable assets Disposal bin 208.85 v
Sprayer 390.48
Cutlass 128.26
Hoe 52.02
Total capital expenditure 4793.61 100.0

Notes: ! denotes capital items shared by a farmer group.
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4.4.3 Size heterogeneity of quality-adjusted factor cost elasticities

Table 4.13 compared farms of size less than 1 hectare with the remaining sample farms of
size 1-5 hectares. Adoption of GlobalGAP was found to be unprofitable on pineapple farms
smaller than 1 hectare as it entails substantial capital expenditure on fixed improvements
(Table 4.12). On smaller farms, capital expenditure accounts for a relatively large share of
total production costs, whereas expenditure on variable inputs accounts for relatively a larger
share of total production costs on larger farms. These differences in cost shares are reflected
in the cost elasticity estimates reported in Table 4.13. On the smaller farms, capital
expenditure has an estimated elasticity of 0.20, which is almost double that computed for the
larger farms (Ex=0.11). The cost elasticity of capital was expected to be higher on smaller
farms in the sample as virtually all capital expenditure relates to costs that do not vary directly
with output (Table 4.12). Conversely, the cost elasticities estimated for plantlets and
agrochemicals are higher for the larger farms than for the smaller farms. Expenditure on fixed
improvements and durable assets required to meet GlobalGAP requirements is a major
concern to smaller small-scale pineapple farmers. It is evident in Table 4.12 that small-scale
pineapple farmers reduced their capital expenditure by sharing expensive infrastructure like
storerooms for chemicals and equipment. This creates opportunities for further cost
reduction through interventions that support shared infrastructure.

Table 4.12 Size heterogeneity of quality-adjusted factor cost elasticities

Smaller small-scale farms Larger small-scale farms
(£1ha) (>1 ha)
Plantlet price (Ewa) 0.40 0.45
Labour price (wage) (Ew.) 0.31 0.31
Agrochemical price (Eww) 0.18 0.23
Capital (Ex) 0.20 0.11
n 152.00 80.00

Note: Cost elasticities were computed using parameter estimates in Table 4.10

4.5 Chapter summary
This chapter has presented the findings of the various analyses. It has presented descriptive
statistics for the respondent farmers, followed by the determinants, and impacts of
GlobalGAP adoption. The chapter has also examined the farm size-induced heterogenous
impacts of GlobalGAP on pineapple net income and concluded by presenting a cost analysis
of GlobalGAP certified small-scale pineapple farmers. Regarding the descriptive statistics of
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respondent farmers, a comparison of household and farm-level characteristics showed that
the GlobalGAP adopters and non-adopters in this study were identical in terms of their age,
years of formal education, and household size. However, adopters were better resource-
endowed with more farmland, having larger areas to plant, and grew the improved MD2
variety. Adopters also lived closer to the district capital, made better use of extension
services, cooperatives, and export markets. In terms of farm outcomes, while both groups
produced similar yields, adopters earned significantly higher revenue than non-adopters as
they received higher market premiums for pineapples sold to the export market. While
adopters accrued higher production costs, this was compensated by the gains in revenue,
leaving the average adopter better off than the average non-adopter. Although the study
found a significant difference in pineapple net income between the two groups, this
univariate difference does not guarantee a higher impact of GlobalGAP adoption due to
observed and unobserved endogeneity discussed in Section 3.4.2.

GlobalGAP adoption and maintenance costs were estimated to be high, constituting
16% of the average adopter’s production costs and more than 20% of the average non-
adopter’s production costs. In terms of the determinants and impacts of GlobalGAP adoption,
the results indicated that female-headed households, farmland endowment, membership in
a farmer cooperative, and use of extension services positively influenced smallholder’s
decision to adopt GlobalGAP. On average, GlobalGAP adoption reduced pineapple net income
by GHZ14,640 per hectare. However, the study identified farm size-induced heterogenous
effects of GlobalGAP on pineapple net income where at less than 1 hectare, GlobalGAP
adoption reduced pineapple net income by GHZ26,559 per hectare whilst increasing
pineapple net income by GHZ28,151 per hectare for farmers growing more than 1 hectare of
pineapples. The results of the robustness model (i.e., ERM) were consistent with those of the
two-stage regression models. Finally on the cost analysis of GlobalGAP certified farmers, the
results showed that parameter estimates and elasticities from the quality adjusted model and
the quality exogenous model are different; consequently, ignoring quality endogeneity is
likely to generate incorrect results. Certified small-scale pineapple farmers were most
sensitive to increases in plantlet price, followed by wages, agrochemical prices, and
expenditure on capital items. However, smaller small-scale farmers were much more

sensitive to increases in capital expenditure than are larger small-scale farmers. The findings
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also showed that, under GlobalGAP, the production technology exhibits economies of scale,
implying that small-scale farmers are unable to exploit size economies, most likely due to a
combination of management and liquidity constraints. At the same time, improvements in

product quality were increasingly costly to achieve.
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Chapter 5

Discussion

This chapter examines the key findings in relation to the study’s three objectives. It begins by
discussing objective one, which sought to identify the determinants of GlobalGAP adoption
for small-scale pineapple farmers. The chapter then discusses objective two, which wanted
to ascertain the impact of GlobalGAP adoption on pineapple net income, and objective three,
which sought to analyse the production costs for GlobalGAP certified small-scale pineapple

farmers in Ghana.

5.1 Determinants of GlobalGAP adoption

All things being equal, this study found that the probability of small-scale pineapple farmers
adopting the GlobalGAP standards was higher in female-headed households. GlobalGAP is an
intensive production standard that demands rigorous scrutiny (Yudin & Schneider, 2012).
Perhaps, women have more time and/or the patience to meticulously follow GlobalGAP
requirements. Engagement with cooperatives and extension services also increased the
probability of GlobalGAP adoption. These findings are consistent with the results reported by
Muriithi et al. (2011) and Gichuki et al. (2020) for small-scale French bean and vegetable
growers in Kenya, and with Lemeilleur's (2013) findings for mango farmers in Peru. Extension
services create a pathway for farmers to acquire information, advice, and training on
GlobalGAP requirements and farming practices, ultimately reducing knowledge gaps and
uncertainty that impede its adoption. Cooperative membership presents smallholders with
opportunities to jointly finance and share expensive equipment and fixed improvements, and
to access financial and technical support offered by exporters, donors, and government
agencies. The probability of GlobalGAP adoption is also higher for small-scale pineapple
farmers who own larger areas of farmland. This result was expected as households with larger
land endowments are more likely to be wealthier and better able to exploit size economies in
adoption than those with less farmland per adult. Farmers who own larger farms (more
hectares) are more likely to adopt GlobalGAP compared to those with smaller farms. While
complying and maintaining GlobalGAP standards is associated with high costs, both variable

and fixed costs, these costs decline as the farmland allocated for production increases. This,
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coupled with higher output and revenue, make investment in GlobalGAP more profitable for
large-scale farmers compared to those who own smaller farm holdings. Akrong et al. (2022),
Kleemann et al. (2014), Holzapfel and Wollni, (2014), and Lemeilluer (2013) have all reported
a positive relationship between farm size and the adoption of GlobalGAP standards. This
relationship means that the profitability of adoption is more sensitive to scale on smaller

farms (Feder et al., 1985; Mbowa & Nieuwoudt, 1998; Miiller & Theuvsen, 2015).

5.2 The impact of GlobalGAP adoption on pineapple net income

The goal of objective two was to assess the impact of GlobalGAP adoption on pineapple net
income. GlobalGAP adoption reduced pineapple net income by GHZ14,640 per hectare under
prevailing conditions where adopters benefit from services sponsored by stakeholders. This
loss would have risen by 15% if adopters had paid for these services themselves. The negative
impact of GlobalGAP adoption on pineapple net income suggests that the increase in revenue
generated by higher value in the export market was more than offset by GlobalGAP
compliance and maintenance costs. This result contradicts Asfaw et al.’s (2009b) finding that
GlobalGAP adoption improved net farm income among small-scale vegetable farmers in
Kenya; however, they did not include important fixed costs in their estimation of net income.
Likewise, Kleemann et al. (2014) concluded that GlobalGAP improved returns on investment
for small-scale pineapple farmers in Ghana; yet the results of their ESR model showed a
negative ATE for conventional (non-organic) producers even though they did not consider the
costs associated with shared fixed improvements. After accounting for all fixed costs, the
current study found that GlobalGAP adoption reduced the net income of small-scale
pineapple farmers, triggering further analysis to assess the impact of adoption on the net
incomes of smaller and larger small-scale pineapple farmers. This deeper analysis produced
more nuanced findings leading to more realistic conclusions.

Four of the household and farm-level attributes (pineapple farm size, the MD2 variety,
a history of using extension services, and distance to the district capital) impacted positively
on per hectare pineapple net income. A one-hectare increase in pineapple farm size was
shown to increase pineapple net income by GHZ15,273 per hectare. This result shows that
farmers cultivating larger areas of pineapples benefit from lower average fixed costs. Growing
the MD2 pineapple variety increased farmers’ net incomes by GHZ10,171 per hectare. Most

of the adopters in this study cultivated the exotic MD2 variety. In contrast, almost all the non-
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adopters in this study grew the traditional Sugar Loaf variety. Even though adopters and non-
adopters’ had similar average pineapple yields, the adopters earned substantially higher
revenue per hectare than the non-adopters as they received higher prices for pineapples sold
to the export market. The use of extension services raised net pineapple income by
GHEZ10,084 per hectare - a promising signal of the quality of local extension services. Contrary
to expectations, the current study found that net pineapple income increased by GHZ636 per
hectare when distance from the district capital increased by one kilometer. Farmers living
further away from the district capital benefited from cheaper land, labour, and plantlet costs
compared to those living close to urban centres. One reason for this apparent anomaly is that
large-scale pineapple estates have been relocating to more remote rural areas where there is
less competition for land. They then partner with and support smallholders to exploit size
economies in their processing, transport, and marketing activities. Estate farms serve as
resource centres providing agricultural inputs, production support, and markets to adjacent
small-scale farms in a mutually beneficial relationship.

A subsequent assessment of GlobalGAP’s impact on net incomes earned by smaller
and larger small-scale pineapple farmers showed that adoption reduced net income by
GHZ26,559 per hectare for farmers growing less than 1 hectare of pineapples, but increased
net income by GHEZ28,151 per hectare for those growing more than 1 hectare. This result
explains why expected improvements in smallholder net incomes and livelihoods have not
been fully realised in Ghana’s pineapple sector. Most small-scale pineapple farmers operate
on smaller farm holdings (i.e., less than one hectare). Although revenue is scale-dependent,
sizable costs associated with adopting and maintaining GlobalGAP standards are not scale
dependent due to the substantial share of fixed improvements and recurring fixed costs. The
implication is that many smallholders are unable to spread these fixed costs over large
volumes of higher-priced output and consequently, do not profit from GlobalGAP adoption.
This result is consistent with findings that, having made the decision to adopt new technology,
the intensity of adoption by smallholders is scale dependent (Kunzekweguta et al.,2017;

Mwangi & Kariuki, 2015; Nakhumwa & Hassan, 2003).
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5.3 The cost of pineapple production for GlobalGAP certified small-scale

farmers

Objective three set out to analyse the cost of pineapple production for GlobalGAP certified
small-scale pineapple farmers to identify key cost drivers that could be harnessed to promote
and sustain GlobalGAP adoption in Ghana. The cost of production is mainly comprised of
expenditure on plantlets, labour, agrochemicals, and capital items. Results from the quality-
adjusted cost function showed that the cost of production is most sensitive to the plantlet
price, with a cost elasticity of 0.42. Kleemann (2011, 2016) has observed that plantlet cost
contributes the largest share of increases in pineapple production costs in Ghana, and
GlobalGAP certification often requires high quality plantlets that are relatively expensive.
Wages are the second most sensitive input with a cost elasticity of 0.31. Pineapple production
is labour intensive, with many on-farm activities, such as nursery production, mulching,
planting, weed and pest control, and harvesting performed manually. Labour intensity
increases when farmers grow pineapples under GlobalGAP as certification requires additional
labour and management time for monitoring and surveillance, record keeping and reporting,
and ongoing training and consultation with technical experts. The agrochemical price was the
third most sensitive input to the increases in production costs with a cost elasticity of 0.20.
GlobalGAP has strict rules governing the type and use of agrochemicals: the recommended
products and application rates result in higher costs. While the study found that production
cost was less sensitive to changes in capital expenditure (0.17), further post-estimation
analysis revealed differences in this estimate for larger and smaller small-scale farms as
discussed later in this section.

The cost elasticity of output exhibited decreasing returns to scale, implying the
presence of size economies on small-scale pineapple farms, a finding which many other
smallholders studies support (e.g., Kunzekweguta, Miller & Theuvsen, 2015; Mwangi &
Kariuki, 2015; Nakhumwa & Hassan, 2003; Rich & Lyne, 2017). A modest increase in output
was found to increase production costs, but at a decreasing rate. However, farmers are
constrained with high management and capital costs which prevent them from exploiting
these economies of scale. A further assessment of the capital dimension of production costs
revealed that on-farm fixed improvements constituted a greater share of capital expenditure.

The study found that fixed improvement items that were jointly owned by farmers (e.g.,
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chemical store and equipment rooms) recorded lower costs than those owned by individual
farmers (e.g., toilet and changing rooms). GlobalGAP option Il is a group certification hence,
smallholders can take advantage of joint ownership of capital assets to reduce capital
expenditure and overall production costs. Olmstead and Rhode (1993) observed that in the
United States, much smaller farmers adopted capital-induced technology (i.e., harvesting
equipment) through cooperation and joint ownership. Additionally, the cost model showed a
decreasing return to scale in quality, implying that further increases in quality will continue to
increase costs at an increasing rate thus, making incremental improvement in quality more
costly. This finding is consistent with evidence reported earlier that Ghana’s pineapple
exports, and smallholders’ share of these exports, both declined markedly after the
introduction of GlobalGAP in 2007. Revisions of the GlobalGAP standard that result in more
stringent quality requirements are likely to exclude more small-scale pineapple farmers from
Ghana’s traditional export markets unless compliance costs can be mitigated.

Cost elasticities computed for the prices of plantlets, labour, and agrochemicals were
similar across the two (less than 1 hectare and 1 - 5 hectares of pineapples) farm size groups.
This was expected as both groups use the same production technology and the costs of using
these inputs vary with output. Capital expenditure, on the other hand, had a substantial fixed
cost component resulting in a higher cost share and higher cost elasticity on smaller small-
scale (less than 1 hectare) farms. Expenditure on fixed improvements and durable assets
required to meet GlobalGAP requirements is clearly of greater concern to pineapple farmers

at the lower end of the farm size spectrum.

5.4 Chapter summary

This chapter has discussed the key findings in relation to the study’s three objectives. It began
by examining objective one, which sought to identify the determinants of GlobalGAP
adoption. This was followed by a discussion of objective two whose aim was to assess the
impact of GlobalGAP adoption on pineapple net income. The chapter concluded by reviewing
objective three which focused on the cost of pineapple production for GlobalGAP certified
small-scale farmers. To briefly reiterate, this study found that GlobalGAP adoption is
positively influenced by female-headed households, engagement with cooperatives and
extension services, and farmland endowment. Harnessing these factors will improve

GlobalGAP adoption among small-scale pineapple farmers in Ghana. The study found that
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GlobalGAP adoption reduced net income on small farms growing less than one hectare of
pineapples, but increased net income on small farms growing more than one hectare of
pineapples. This phenomenon arises because revenue from GlobalGAP adoption is dependent
on farm size; however, significant costs associated with adopting and maintaining GlobalGAP
standards, in particular, costs associated with fixed farm improvements and recurring costs
are farm size independent. Hence, the study found that GlobalGAP will yield negative returns
at a smaller farm scale, but positive ones as farm size increases. The study found that the
production cost is most sensitive to the plantlet price, followed by wages, the agrochemical
price, and expenditure on capital items. Smaller small-scale farmers are more sensitive to
increases in capital expenditure than larger small-scale famers. This finding indicates that
expenditure on capital items is high for GlobalGAP certified farmers and more so, for those
operating on smaller farm sizes. Modest increases in output increase production costs at a
decreasing rate, suggesting that small-scale adopters are unable to exploit size economies in
production owing to liquidity constraints. In contrast, improvements in product quality
increase production costs at an increasing rate which means that constant increases in quality
become increasingly expensive to achieve. Therefore, interventions that lower the high cost
of plantlets and labour-saving agrochemicals would help the most in easing compliance costs
for small-scale adopters. Interventions that reduce capital expenditure would also help to

make adoption more profitable for smaller small-scale pineapple farmers.
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Chapter 6

Summary, Conclusion, and Recommendations

This chapter concludes the thesis. It begins with a summary and discussion of the results,
followed by a conclusion and recommendations related to the study’s findings. The chapter
then highlights the study’s contributions, explains its limitations, and provides suggestions for

future research.

6.1 Summary

GlobalGAP is a voluntary food safety standard, implemented globally, and recognised as the
most important production standard in the fresh produce industry. Although GlobalGAP
certification has enhanced hygienic and safe food production in Ghana and other developing
countries, adoption rates have been low among smallholders. The introduction of GlobalGAP
has contributed to a fall in smallholder participation in export-oriented production and
declining export performance. Although policymakers and other industry stakeholders have
devised means to improve GlobalGAP adoption in Ghana, until now, little has been known
about the determinants and impacts. This lack of information means that stakeholders do not
know which farmers are most likely to respond positively to interventions aimed at promoting
adoption. Moreover, while previous studies have identified significant increases in
smallholder production costs associated with GlobalGAP compliance, there is limited
information on how specific inputs used by GlobalGAP certified farmers increase production
costs. Such information would enable policymakers to target interventions at the most
important drivers of quality-enhancing compliance costs and make the adoption of GlobalGAP
more affordable to farmers and less expensive for taxpayers who fund these interventions.
This study has bridged these gaps by,
1) identifying the determinants of GlobalGAP adoption,
2) estimating the impact of GlobalGAP adoption on net incomes of small-scale farmers
with larger and smaller pineapple enterprises, and
3) third, analysing the cost of pineapple production for GlobalGAP certified small-scale
farmers.
This study relied on primary data to investigate the research problems. Data was

gathered using a field survey of small-scale pineapple farmers from Akuapem South and
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Awutu Senya West Districts in Southern Ghana. The study used a multi-stage sampling
technique to select respondent farmers. First, the study used a purposive sampling technique
to select these two districts based on the scale of pineapple production, smallholder
participation in pineapple production, and the rate of GlobalGAP adoption. The researcher
selected five communities from each district with keen involvement in exportable pineapple
production and a sizable number of GlobalGAP adopters. A sampling frame was developed by
compiling lists of the small-scale pineapple farmers identified in each of the selected
communities. Samples of small-scale pineapple households were randomly drawn from each
of the selected community at a constant rate proportional to the community size. In total, the
study sampled 546 small-scale pineapple households for interviews. Data on household
characteristics, farm characteristics (including pineapple output, prices, costs, and quality
characteristics) was collected via personal, face-to-face interviews conducted with household
heads from July to September 2021. The collected data relates to the 2019/2020 production
season.

A comparison of household and farm-level characteristics showed that GlobalGAP
adopters and non-adopters were similar in terms of their age, years of formal education, and
household size. Adopters were better resource endowed with more farmland, larger areas of
pineapples, and grew the improved MD2 variety. Adopters also lived closer to the district
capital, made better use of extension services, cooperatives, and export markets than non-
adopters. Regarding farm outcomes, while both groups produced similar yields adopters
earned significantly higher revenue than non-adopters as they received higher market
premiums for pineapples sold to the export market. While adopters incurred higher
production costs, they were compensated by the gains in revenue, making the average
adopter better off, financially than their non-adopting counterparts. Although there was a
large difference in pineapple net income between the two groups, this univariate difference
did not guarantee higher impact of GlobalGAP adoption as at this stage, endogeneity arising
from observed and unobserved factors had not yet been accounted for. GlobalGAP adoption
and maintenance costs were estimated to be high, constituting 16% of the average adopter’s
production costs and more than 20% of the average non-adopter’s production costs.

Section 4.2 presents the results of the first research objective, the determinants of

GlobalGAP adoption among small-scale pineapple farmers. The binomial probit model
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showed that female-headed households, engagement with cooperatives and extension
services, and farmland endowment positively influenced a smallholder’s decision to adopt
GlobalGAP. Harnessing these factors will enhance smallholder GlobalGAP adoption.

Objective two sought to assess the impact of GlobalGAP adoption on smallholder
pineapple net income. The results are presented in Section 4.3. Findings from the two-stage
regression models revealed that, on average, GlobalGAP adoption reduced pineapple net
income by GHZ14,640 per hectare under prevailing conditions where adopters benefited
from services sponsored by stakeholders. This loss would increase by an estimated 15% if the
adopters had paid for such services. The study found that four of the household and farm-
level factors impact positively on per hectare pineapple net income: a history of using
extension services, distance to the district capital, the use of the MD2 variety, and pineapple
farm size.

The study found that while pineapple farm size was a positive and important
determinant of net income, GlobalGAP adoption appeared to have the opposite impact.
Following previous studies (e.g., Mbowa & Nieuwoudt, 1998) the current study investigated
the possibility of size economies usually associated with small-scale farming. The study
applied the discrete grid search approach to identify a breakpoint (1 hectare). Beyond this,
the impact of GlobalGAP adoption switched from negative to positive returns. GlobalGAP
adoption reduced pineapple net income by GHZ26,559 per hectare for farmers growing less
than 1 hectare of pineapples. However, adoption increased net income by GHZ28,151 per
hectare for farmers growing more than 1 hectare of pineapples. The results indicate that
GlobalGAP adoption improves profits for small-scale farmers who grow more than 1 hectare
of pineapples, but that adoption is not profitable for those growing pineapples on a smaller
scale. Smaller-scale pineapple farmers benefited the most from extension services, support
provided by neighbouring estate farms, and growing the MD2 pineapple variety. Likewise, the
robustness model results were consistent with those of the two-stage regression models.

The third research objective sought to analyse the cost of production for small-scale
GlobalGAP certified pineapple farmers. This objective was achieved using the transcendental
logarithmic cost function. Cost of production comprised variable inputs costs and expenditure
on capital items. Capital expenditure was measured as the annualised cost per hectare of

fixed improvements and durable assets. Results are presented in Section 4.4. In terms of key
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input prices (i.e., the prices of labour, plantlet, agrochemicals, and expenditure on capital
items), the cost elasticity analysis showed that all were positive and less than unity. This result
implies that an increase in factor prices increase production costs, but at a decreasing rate.
Farmers were most sensitive to the plantlet price, followed by wages, agrochemical prices,
and capital expenditure. Further findings revealed that under GlobalGAP, the production
technology exhibited economies of scale, but due to capital and management constraints,
they were unable to exploit these scale economies. An assessment of the capital dimension
of production costs showed that on-farm fixed improvements accounted for a greater share
of capital expenditure. The study found that fixed improvement items that were jointly owned
by farmers attracted lower costs than those owned by individual farmers. Additionally, the
cost model showed a decreasing return to scale in quality, suggesting that further increases
in quality will continue to increase costs at an increasing rate, thus making incremental
improvement in product quality more expensive.

Post-analysis estimation revealed that cost elasticities for the prices of plantlets,
labour, and agrochemicals were similar across the two farm size groups i.e., smaller small-
scale (less than 1 hectare) and larger small-scale (1-5 hectares) pineapple farms, on the basis
that both groups used the same production technology and the costs of using these inputs
vary with output. Capital expenditure, however, had a substantial fixed cost component
resulting in a higher cost share and higher cost elasticity on smaller small-scale farms.
GlobalGAP certification requires significant investment in fixed on-farm improvements,
including substantive storerooms for chemicals and equipment, it is anticipated to impact
smaller and larger small-scale farmers differently. It was therefore evident that farmers
growing less than 1 hectare of pineapples were more sensitive to increases in capital
expenditure than those growing more than 1 hectare. Expenditure on fixed improvements
and durable assets required to meet GlobalGAP requirements is clearly of key concern to
smaller small-scale pineapple farmers.

6.2 Conclusion and recommendations
Over the years, the Ghanaian government, in partnership with various development agencies,
has introduced several interventions to enhance food quality and safety to improve the agri-
food sector’s performance and competitiveness. For example, Ghana is currently
implementing the Food and Agriculture Sector Development Policy (FASDEP I1). FASDEP Il aims
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to increase competitiveness in the agri-food sector and enhance smallholder integration into
domestic and international markets by promoting food quality and safety standards, like
GlobalGAP and its domestic equivalent, GhanaGAP. While GhanaGAP is still being piloted,
international food standards, particularly GlobalGAP and organic certifications, are standards
routinely preferred by farmers.

There are no specific criteria used to select farmers for these food safety
interventions. Farmers growing a target crop within a target area are eligible to participate
regardless of their farm size but the profitability of GlobalGAP adoption is biased against the
very small farms in Ghana’s pineapple sector because the significant compliance costs,
particularly those associated with investments in fixed improvements, are scale independent.
Farmers operating very small farms confront a very real prospect of losing income if they
adopt GlobalGAP standards as they cannot spread these costs over sufficiently large volumes
of output. In contrast, smallholders operating relatively large farms are more likely to be able
sustain their food safety certification; sustainability is crucial, especially if public and private
stakeholders reduce their subsidies for compliance services over time. Those who are unable
or unwilling to meet this size threshold would benefit more from quality extension services
and improved varieties that appeal to high-end, but less regulated, domestic markets. There
is empirical evidence that spillovers from global food value chains positively impact the
performances of domestic food value chains with improved market access, product quality,
and producer welfare in low- and middle-income countries (Barrette et al., 2022; Feyaerts et
al., 2020; Maertens et al., 2009; Van den Broek et al., 2018).

Production cost was most sensitive to plantlet price, followed by wages and
agrochemical price. The plantlet price contributes the largest share of increases in pineapple
production costs. This is even higher for GlobalGAP certified farmers as certification often
requires the use of high-quality planting materials that are relatively expensive to procure.
Moreover, pineapple production is labour intensive, with many on-farm activities, including
nursery production, mulching, planting, weed and pest control, and harvesting. Labour
intensity increases when farmers produce pineapples under GlobalGAP as certification
necessitates additional labour and management time for monitoring and surveillance, record
keeping and reporting, and ongoing training and consultation with technical experts.

Production cost was also sensitive to agrochemical price on the basis that GlobalGAP has strict
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rules governing the type and use of agrochemicals, and the recommended products and
application rates result in higher costs. Although production cost was less sensitive to changes
in capital expenditure, smaller small-scale farmers were more sensitive to increases in capital
expenditure than larger small-scale farmers. GlobalGAP certification requires significant
investment in fixed on-farm improvements, including substantive storerooms for chemicals
and equipment. As these costs are capital intensive, the per hectare capital and production
costs are higher for the very small farms compared to the larger ones.

The cost elasticity of output exhibited a decreasing return to scale, implying the
presence of scale economies on small-scale pineapple farms. However, farmers were
confronted with capital and management constraints which prevented them from exploiting
these economies of scale. Farmers reduced their capital expenditure by sharing expensive
infrastructure like storerooms for chemicals and equipment, thereby creating opportunities
for further cost reduction through interventions that support shared infrastructure. At the
same time, improvements in product quality were increasingly costly to achieve. Therefore,
interventions that lower the high cost of plantlets and labour-saving agrochemicals would
help the most to ease compliance costs for small-scale adopters. Interventions that reduce
capital expenditure would also help to make adoption more profitable for smaller small-scale
pineapple farmers.

Based on the results of the study, the design and implementation of policies and
interventions intended to promote the adoption of GlobalGAP in Ghana’s pineapple
production sector should consider the following:

1) Small-scale farming households that have a female head, are relatively well
endowed with farmland, and engage with extension services and cooperatives
have a higher propensity to adopt GlobalGAP standards. Harnessing these factors
will improve GlobalGAP adoption rates among small-scale pineapple farmers.

2) Small-scale farmers who are willing and able to cultivate more than one hectare
of pineapples are more likely to benefit from GlobalGAP adoption and hence,
sustain their certification. Small-scale pineapple farmers unable or unwilling to
meet this size threshold would benefit more from quality extension services and

improved varieties that appeal to high-end, but less regulated, domestic markets.
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3)

4)

5)

6)

7)

8)

Smallholders are encouraged to organise themselves into producer groups that
can jointly own and share on-farm infrastructure like storerooms for chemicals and
equipment. Joint ownership will reduce the cost per head than assets that are
individually owned.

The government, in partnership with the private sector, should support
smallholders to access farm credits. Such credits would ease the financial burden
on farmers and enable them to adopt and sustain GlobalGAP certification.

The government should seek joint ventures with exporters and large-scale
corporate growers to increase nursery capacity and price competition in the
market for plantlets.

Industry organisations (e.g., Sea-Freight Pineapple Exporters of Ghana) should
engage with government to review the cost of importing agrochemicals and farm
machinery and equipment. These costs include tariffs and multiple fees imposed
by government agencies for inspections and permits.

Consideration should also be given to formalising, facilitating, and co-funding cost-
sharing arrangements between smallholders for expensive infrastructure.

Lastly, more research is needed to establish the extent and causes of constraints
that are preventing certified small-scale farmers from exploiting size economies in

GlobalGAP certified pineapple production.

6.3 The study’s contributions, limitations, and future research

This study has contributed to GlobalGAP and PFS adoption literature in the following areas:

1)

2)

While fixed costs make up a significant share of GlobalGAP adoption and
maintenance costs (Asfaw et al., 2009b; Kuwornu & Mustapha, 2013), no study
has accounted for this in the measurement of net farm income. This study has
bridged this gap by including annualised fixed costs associated with GlobalGAP
adoption in net income estimation.

Many smallholders in developing countries struggle to accrue substantial income
from GlobalGAP and other PFS adoption, due primarily to the small-scale of
production. In short, they are unable to benefit from size economies. This study

contributes to the extant literature by identifying the farm size threshold
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wheresmallholders can operate to obtain postive returns on GlobalGAP
investments.

3) Endogeneity caused by unobserved factors has not been explicitly addressed in the
PFS adoption literature. This study has bridged this gap by introducing a valid IV in
the outcome model which estimates the impact of GlobalGAP adoption on net
farm income.

4) While previous studies have identified significant increases in smallholder
production costs associated with GlobalGAP compliance, there is limited
information on how specific inputs used by GlobalGAP certified farmers increase
production costs. This study has bridged this gap by identifying these cost drivers.
This information will enable policymakers to refine interventions intended to
promote and sustain GlobalGAP adoption among smallholders.

As with all research, this study has its limitations. The study could not rely on complete
randomisation to select respondent farmers on the basis that there was a limited number of
GlobalGAP adopters compared to non-adopters. This means that endogeneity from selection
bias and unobserved factors cannot be ignored. To account for such differences (if in fact there
were any), the study applied the IV technique. This study employed six enumerators to
conduct field surveys in different communities. The use of multiple enumerators may increase
variations in the data due to differences in how each enumerator posed the questions to the
respondents. However, because they were trained in how to conduct the interviews and most
guestions were quantitative in nature, it is envisaged that these variations did not significantly
affect the results.

The study focused on two major pineapple growing districts in Southern Ghana
because export production is an integral economic activity of these districts and adopter
farmers are more concentrated in these areas than other pineapple growing regions in Ghana.
As there are GlobalGAP adopters located across Ghana, future research should consider other
areas beyond those sampled in this study. Future research could also focus on innovative
strategies that improve farm profitability for GlobalGAP adopters. For instance, researchers
could explore institutional arrangements like contract farming to ascertain whether
participating in producer-contracts can enhance adopters’ net farm incomes. Studies on how

to improve adopters’ access to rural finance could also be conducted in the future.
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Appendices

Appendix A. Impact of GlobalGAP on pineapple net income -1st stage 2SLS regression

Explanatory variable Marginal effect Regression coefficient SE

Gender household head -0.21 -0.64 **x* 0.20
Age household head 0.02 0.06 0.05
Age squared -0.0002 -0.001 0.00
Formal education -0.001 -0.004 0.02
Household size -0.007 -0.02 0.04
Extension service 0.18 0.55 *** 0.13
Distance district capital -0.009 -0.03 0.02
Farmland endowment 0.21 0.64 *** 0.22
Export market access 0.33 0.99 #3%x* 0.13
Constant -1.681 1.09

Notes: LR x*(9) = 96.87 Prob > x? = 0.0000; Log likelihood = -274.31; Pseudo R =0.16, n = 477
*** and ** imply statistical significance at 1% and 5% levels, respectively.
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Appendix B. Marginal effect and cost elasticity of output for quality endogenous model

Log mean Parameter*log Mean
Parameter variable mean variable variable

Variable (Bx) (LnXi) (Bk(LnXi)) (X:)
Intercept -3.628240 1.000000 -3.628240 10.000
Ln(Output) 1.481356 10.9402599 16.206420 56402.000
Ln(Quality) 0.488797 2.9383378 1.436251 18.884
Ln(Labour price) -0.229980 3.7250863 -0.856695 41.475
Ln(Plantlet price) -0.002780 -1.7806771 0.004950 0.169
Ln(Agrochemical price) 1.197222 3.4996061 4.189805 33.102
Ln(Capital) 0.035531 8.3195612 0.295602  4103.359
(0.5*Ln(Output))2 -0.005390 119.6892866 -0.322563
Ln(Output)*Ln(Quality) -0.009470 32.1461789 -0.304424
Ln(Output)*Ln(Labour price) -0.220200 40.7534118 -8.973901
Ln(Output)*Ln(Plantlet price) 0.238144 -19.4810703 -4.639300
Ln(Output)*Ln(Agrochemical price) 0.008517 38.2866002 0.326087
Ln(Output)*Ln(Capital) -0.017000 91.0181616 -1.547309
Ln(Quality)*Ln(Labour price) 1.000000 10.9455617 10.945562
Ln(Quality)*Ln(Plantlet price) -0.309630 -5.2322308 1.620056
Ln(Quality*Ln(Agrochemical price) -0.459360 10.2830248 -4.723610
Ln(Quality)*Ln(Capital) -0.231020 24.4456809 -5.647441
(0.5*Ln(Labour price))2 0.384374 13.8762676 2.666838

Ln(Labour price)*Ln(Plantlet price) -0.040190 -6.6331758 0.266587

Ln(Labour price)*Ln(Agrochemical price) -0.284100 13.0363345 -3.703623

Ln(Labour price)*Ln(Capital) -0.060090 30.9910830 -1.862254
(0.5*Ln(Plantlet price))2 0.180240 3.1708110 0.285753

Ln(Plantlet price)*Ln(Agrochemical price) -0.075710 -6.2316684 0.471800

Ln(Plantlet price)*Ln(Capital) -0.064340 -14.8144521 0.953162
(0.5*Ln(Agrochemical price))2 0.375530 12.2472428 2.299604
Ln(Agrochemical price)*Ln(Capital) -0.015720 29.1151870 -0.457691
(0.5*Ln(Capital))2 0.140154 69.2150983 4.850386

Ln(Predicted Cost) 10.151812

Predicted Cost

25637.50965
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Appendix B (continued). Quality endogenous

Marginal Output Predicted Cost  Elasticity
Effect (Kg/ha) (GHC/ha) (%)
20000 24560.163
4331 30000 24993.233
298.3 40000 25291.530
226.0 50000 25517.516
120.0 56402 25637.510
0.0175518 56403 25637.527 0.04
0.0175515 56404 25637.545
0.0175511 56405 25637.562
61.0 60000 25698.537
150.4 70000 25848.977
128.3 80000 25977.316
111.7 90000 26088.967
98.6 100000 26187.589
88.2 110000 26275.770
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Appendix C. Marginal effect and cost elasticity of output for quality exogenous model

Log mean Parameter*log Mean
Parameter variable mean variable variable
Variable (Bx) (LnXi) (Bk(LnXi)) (X)
Intercept -5.699290 1.000000 -5.699290 10.000
Ln(Output) 1.714379 10.9502099 18.772810 56966.000
Ln(Labour price) 2.029590 3.7250860 7.560397 41.475
Ln(Plantlet price) -1.400030  -1.7806771 2.493001 0.169
Ln(Agrochemical price) 0.859943 3.4996061 3.009462 33.102
Ln(Capital) -0.485910  8.3195609 -4.042558  4103.358
(0.5*Ln(Output))2 -0.006960 119.9070964 -0.417277
Ln(Output)*Ln(Labour price) -0.185760  40.7904737 -7.577238
Ln(Output)*Ln(Plantlet price) 0.259804 -19.4987880 -5.065863
Ln(Output)*Ln(Agrochemical price) -0.050520 38.3214212 -1.935998
Ln(Output)*Ln(Capital) -0.023520  91.1009384 -2.142694
(0.5*Ln(Labour price))2 0.055268 13.8762658 0.383457
Ln(Labour price)*Ln(Plantlet price) -0.072750 -6.6331754 0.482564
Ln(Labour price)*Ln(Agrochemical price) 0.036129  13.0363337 0.470990
Ln(Labour price)*Ln(Capital) -0.018650 30.9910801 -0.577984
(0.5*Ln(Plantlet price))2 0.163319 3.1708110 0.258927
Ln(Plantlet price)*Ln(Agrochemical price) -0.040260 -6.2316684 0.250887
Ln(Plantlet price)*Ln(Capital) -0.050310 -14.8144517 0.745315
(0.5*Ln(Agrochemical price))2 0.071952  12.2472428 0.440607
Ln(Agrochemical price)*Ln(Capital) -0.067820 29.1151861 -1.974592
(0.5*Ln(Capital))2 0.136785  69.2150943 4.733793
Ln(Predicted Cost) 10.168715
Predicted Cost 26074.55884
Quality exogenous
Marginal Output Predicted Cost  Elasticity
Effect (Kg/ha) (GHC/ha) (%)
20000 23123.896
1123.1 30000 24246.968
812.4 40000 25059.331
638.6 50000 25697.949
347.8 56402 26045.744
0.051332 56403 26045.796 0.11
0.051331 56404 26045.847
0.051330 56405 26045.898
179.2 60000 26225.053
449.3 70000 26674.325
391.8 80000 27066.099
347.5 90000 27413.618
3124 100000 27725.995
283.8 110000 28009.775
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Appendix E. Survey Questionnaire

Impacts of GlobalGAP adoption on farm performance outcomes for small-scale pineapple farmers in Ghana

This questionnaire is for an academic survey, and all information given shall be used solely for research. | would be grateful if you could answer the questions
below. Your participation is entirely voluntary, and you can decide not to answer any question at any time. Administering the questionnaire will take
approximately one hour, and you will not be penalised for withdrawing from the survey. The information you provide will be CONFIDENTIAL. Your privacy will
be protected to the maximum extent allowable by law. You and your business partners’ names will not be identified in the final report. You agree to voluntarily

participate in this research by ticking the box below and appending your signature.

|:| Signature......................

1. Questionnaire No.:
4. Region:

7. Date of interview:

A/ Household characteristics

Al Please, provide information on the demographic characteristics of household members:

2. Name of interviewer:

5. District:

8. Time start:

3. Name of respondent:

6. Name of community:

Time end:

Name Relation to Age Gender Formal education | Highest level of Year of last Main occupation
household head (years) [M=1,F=0] (years) education formal education
(HHH)
1.HHH.............
2.
3.
4,
5.
6.
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*Relation to household head (HHH) Highest level of education Main occupation

1 = HHH, 2 = spouse, 3 = child, 4 = other relative, 5 = non-relative0 = No formal, 1 = primary, 2 = secondary, 3 = tertiaryl = farming, 2 = salaried worker
3 =self-employed, 4 = student, 5 = other

A2 What is your marital status as a household head? 0 = single, 1 = married, 2 = divorced, 3 = widow/widower

A3 As the household head, are you the owner of the farm? 1 = Yes 0=No

A4 If no, (in A3) indicate who owns the farm........................

A5 Do you have other sources of income apart from farming? 1=Yes 0= No

A6 If yes, (in A5) please provide the information in the table below:

Source of income Income per month (GHC) Total income in year 2020 (GHC)

*Source/type of activity
1 = teaching, 2 = farm labour (weeding, harvesting, etc...), 3 = trader
4 = Government job, 5 = NGO job, 6 = commercial driver, 7 = baker,

8 =salon, 9 = remittances, 10 = other
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A8 Please provide details of your major moveable household assets:

Household asset

Do you own any?
(YorN)

Year of purchase

Purchase price (GHC)

Current market value (GHC)

Vehicle

Motorbike/tricycle

Bicycle

Television

Satellite receiver

Generator

Radio

Cell phone

Solar charging system

Fridge/Freezer

Other (specify)............

B/Farm characteristics

B1 How many hectares of total agricultural land holdings do you possess? ..................

B2 Are you the owner of the farmland (i.e., through personal purchase, gift, or inheritance)? 1 = Yes, 0

B3 If no (in B2), how did you acquire the farmland?

1 =through leasing, 2 = renting, 3 = share cropping, 4 = other (specify)

B4 Which year did you start cultivating pineapple? ......ccocevecvevvvrvenenne.
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B5 Is pineapple your major farm enterprise? 1 = Yes, 0=No

B6 If no (in B5), state your major farm enterprise? ...................

* 1 = cassava, 2 = maize, 3 = vegetables, 4 = rice, 5 = mango, 6 = pawpaw, 7 = livestock, 8 = cowpea, 8 = other (specify).....ccccerurueurn..e.

B7 What key variety of pineapple did you cultivate in the last growing season? 1 = MD2, 2 = Smooth Cayenne, 3 = Sugar Loaf, 4 = Other (specify)...............

B8 Who was the major buyer of your pineapple 1 = exporter, 2 = large-scale farmer, 3 = processor, 4 = local trader, 5 = consumer, 6 = other (specify)...............

B9 Provide the revenue estimates for pineapple production during the last growing season?

Farm Farm Export mkt Domestic mkt Revenue for Total revenue
size output standards (GHC)
(ha) (kg) adoption (GHC) [Export + Dom.
[Exp quant. * (Exp Revenue]
Quantity Unit price Revenue Quantity Unit price Revenue — Dom) unit
(kg) (GHC) (GHC) (kg) (GHC) (GHC) prices]

*NB: Export market information only focuses on standards adopters.
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Provide information on cost estimates for pineapple production during the last growing season:

B10a Information on variable input use

Input Quantity Unit price (GHC) Total cost (GHC)

Land rent

Plantlets (kg)

1. MD2

2. Smooth Cayenne

3. Sugar loaf

Pesticides (kg/l)

1.

2.

3.

Fungicides (kg/)

1.

2.

Herbicides (kg/l)

1.

2.

3.

Fertilizers (kg)

1. NPK

2. Ammonia

3. Other.........

4. Manure

Forcing/flowering chemicals (kg/)

Mulching material (kg)
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Fuel (1)

Water (I)

Repairs and maintenance

Others (specify)

10b Information on technology and labour use for pineapple production

Hired machine and equipment Hired labour Family labour
Nature of work Activity Machine No. of Machine No. of No. of days Cost No. of No. of days Cost
hrs/day days expense (GHC) | people/day (GHQ) people/day (GHQ)
Land Ploughing
preparation Harrowing
Ridging
Planting
Fertilizer Chemical
application Organic
Mulching
Weeding 1
2nd
3rd
4th
Agrochemicals | Pesticides
Fungicides
Herbicides
Forcing
Irrigation
Harvesting
Goods
transport
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Other costs......

B11 Provide information on fixed improvements on your pineapple farm during the 2020 production season?

Improvement

Present

(YorN)

Cost of improvements |Estimated replacement cost

(GHC)

Year acquired
(GHC)

Irrigation

Parking shed

Water tanks

Drainage canals

Other (specify)

B12 Provide information on pineapple production fixed assets in the 2019/2020 season?

Asset

Do you own any?
(Y orN)

Quantity Cost of asset
(GHC)

Current market value | Year of acquisition
(GHC)

Tractor

Harrow

Tractor plough

Ox plough

Trailer/cart
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Sprayer

Water pumping machine

Cutlasses

Hoes

B13 Provide the revenue estimates for other crop enterprises during the 2019/2020 production season?

Crop Planted Land area Main reason for Quantity harvested | Quantity consumed Unit price Total
(YorN) (ha) planting (kg) (kg) (GHC/kg) revenue
[1 = for consumption, (GHC)
2 = both
consumption and
sales, 3 = for sales]
Cassava
Maize
Vegetables
Cowpea
Rice
Mango
Pawpaw
Other ............
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B14 Provide estimates of cost of inputs purchased and/or hired for other crop enterprises in 2019/2020 season?

Crop Inputs purchased and/or hired
Planted Land rent Seeds and Agrochemicals Tractor & Labour | Transport | Other costs
(YorN) (GHCQ) or/seedlings (GHCQ) equipment (GHCQ) (GHC) (GHC)
(GHC) (GHC)

Cassava

Maize

Vegetables

Cowpea

Rice

Pawpaw

Mango

Other(specify)......

B15 Provide information on livestock owned and sold in 2020 season?

Livestock and livestock products

No. of animals

Cost (GHCQ)

Current market value (GHC)

No. of animals sold

Revenue (GHC)

Cattle

Sheep

Goat

Pig

Chicken

Other livestock(s).............

Eggs

Dairy products

Manure

Other product(s)...............
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B16 Provide cost estimates for livestock farming in the previous season?

Iltem Did you incur any of these costs (Y or N) Expenditure (GHC)

Animal feed

Veterinary services

Vaccines and medicines

Paid labour for herding

Repairs & maintenance of pen

Other costs

B17 What is the distance (km) from your pineapple farm to the market/assembling centre?.........cccccevvevveennenne.

B18 How long (in hours) does it take you to cart goods from the pineapple farm to market/collection depot?.........c.cceeueueuunee..

B19 Are you a member of a pineapple focused farmer-based organisation (FBO)? 1 = Yes0 = No

If yes, please answer Question B20 and B21

B20 What is the focus of the FBO? 1 = production, 2 = marketing, 3 = financial, 4 = other (specify)......cccccccerrvernne.e.

B21 How many farmers are members of the FBO?........c.ccccoecvviieeecccieee e

B22 Are you growing pineapple under contract or a member of an out-grower scheme? 1 =Yes 0= No

If yes, please answer Question B23, B24 and B25

B23 Which company/farm are you growing pineapple for? 1 = Blue skies, 2 = BOMART, 3 = Golden Exotics, 4 = Milani, 5 = OLAM, 6 = other (specify)..........

B24 Please, indicate reasons(s) for growing pineapple under contract or being part of an out-grower scheme? 1= technical/production support, 2 = financial
support, 3 = marketing support, 4 = other (SPecify).....ccccevevrereeeceeeenenn.

B25 How many farmers are members of the out-grower/contract scheme?.......cccccceevvevcvreireecneennen.
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B26 Did you receive any form of extension service/training from the public or private sector during the last production season? 1 = Yes,

B27 If yes (in B24), please provide information in the table below:

Training/service provider
(1 = Gov't extension agent, 2 = private provider)

Duration of training (days)

Cost of training (GHC)

B28 Indicate which of the following interventions you have benefited and the value of support.

Intervention Year of support

Specific support received

Value of support (GHC)

*Intervention:1 = MiDA- programme, 2 = GIZ-MOAP Programme, 3 = Techno-serve, 4 = Rural Enterprise Programme, 5 = other

B29 Did you access credit or borrow funds to finance your pineapple farm in the last production season? 1 =yes, 0 =No

B30 Provide details of how you financed your pineapple farm operations in the last production season:

Source of funding

Amount (GHC)

Interest rate (where applicable)

*Source of funding: 1 = personal funding, 2 = friends or relatives, 3 = cooperative union 4 = bank, 5 = buyer or contractor, 6 = other
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C/Information on GlobalGAP and other food standards adoption

C1 Would you be willing to adopt a food safety standard that increases household income by 10% but requires you to incur additional costs equivalent to
[tick the cost drawn and write YES (NO) if willing (unwilling) to incur in the space next to the ticked category of costs]

C1.1 25% of movable assets COStS i,
C1.2 50% of movable assets COStS i
C1.3 75% of movable assets COSts ~ .oviveveeeee e

C1.4 100% of movable assets COStS  ovvvvievverecreeeeeeeene

C2 Did you benefit from the export market before the implementation GlobalGAP or any other standards (e.g., Organic)? 1 = Yes, 2 = No
C3 Are you growing pineapple under GlobalGAP certification? 1=Yes 0= No
C4 If no (in C3), are you growing pineapple under any other certification? 1 = Yes 0 = No

C5 If yes (in C4), specify the production standards you are engaged in 1 = Organic2 = Other (specify)...ccccceeevevuennee.

The rest of the questionnaire should be answered by GlobalGAP and other food standards (e.g., Organic) adopters
C6 Which year did you start growing pineapple under GlobalGAP, Organic or any other standards?................
C7 Did you receive any training on GlobalGAP, Organic or any other standards in the last production season? 1 = YesO = No

C8 If yes (in C7), please provide the information below:
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Training/service provider

Type of training/service

Duration of training (days)

Cost of training (GHC)

*

1. Government extension agent

2

3

4

5. Farmer group/cooperative member

6

C9 List the key constraints associated with maintaining GlobalGAP, Organic or any other standards?

Source/providers

. NGO provider

. Input dealer

. Buyer/Exporter

. Other (specify)....cccccevevrennns

1.

3.

C10 List the key benefits for growing pineapple under GlobalGAP, Organic or any other standards?

1.

3.

Type of training/service

1. Farm hygiene

2. Chemical storage and handling

3. Record keeping

4. Pest management

6. Other (specify)..........

2.

4.

2.

4.

5. Produce handling and quality control
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Use the table below to provide information on additional cost for implementing GlobalGAP, Organic or any other standards:

C11 Buildings and facilities

Cost element Year of investment Cost Estimated replacement Funding source
(GHCQ) cost [1 = Individual farmer, 2 = Farmer group, 3 =
(GHCQ) Buyer/exporter, 4 = Donor, 5 = other....... ]

Agrochemical storage
room

Equipment room

Toilet facility

Disposal pit

Cold/storage room

Changing room

Other (specify)...............

C12 Equipment and certification costs

Iltem Year of Cost Current market Funding source
investment (GHC) value (GHC) [1 = Individual farmer, 2 = Farmer group, 3 =
Buyer/exporter, 4 = Donor, 5 = other....... ]

Disposal bins

Office computer (for traceability/records)

Other (specify)...........

Initial auditing

Certification auditing (external)

Certification
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‘ Other (specify)......c........

C13 Inputs use

Input

Quantity

Unit price
(GHCQ)

Total cost
(GHCQ)

Funding source
[1 = Individual farmer, 2 = Farmer
Buyer/exporter, 4 = Donor, 5 = other

group, 3 =

Recommended agrochemicals

Record keeping materials

Protective clothes (overall dress)

Gum boots

Mask & gloves

First aid materials

Other (specify)....ccccceerennee.
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