Ateneo de Manila University

Archium Ateneo

Development Studies Faculty Publications Development Studies Department

11-2024

Developments in Agro-food Business Industries: Mapping the

Philippine Mango Industry's Value Chain and Innovation System
Interactions

Kevin Christopher Go

Follow this and additional works at: https://archium.ateneo.edu/dev-stud-faculty-pubs

Cf Part of the Agribusiness Commons, and the Operations and Supply Chain Management Commons


https://archium.ateneo.edu/
https://archium.ateneo.edu/dev-stud-faculty-pubs
https://archium.ateneo.edu/ds-department
https://archium.ateneo.edu/dev-stud-faculty-pubs?utm_source=archium.ateneo.edu%2Fdev-stud-faculty-pubs%2F273&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1051?utm_source=archium.ateneo.edu%2Fdev-stud-faculty-pubs%2F273&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1229?utm_source=archium.ateneo.edu%2Fdev-stud-faculty-pubs%2F273&utm_medium=PDF&utm_campaign=PDFCoverPages

Developments in Agro-food Business Industries: Mapping the Philippine
Mango Industry's Value Chain and Innovation System Interactions

o Kevin Christopher L. Go
Ateneo de Manila University
Email: kgo@ateneo.edu

Keywords: global value chain, innovation system, mango industry, Philippines

1. Introduction

The Philippines considers its mango industry a vital component of its agricultural and export
businesses, as it is the country’s third most important fruit following bananas and pineapples
(Department of Agriculture — High Value Crops Development Program [DA-HVCDP], 2018).
Globally, the export market highly values the Philippine Carabao variety due to quality and sweetness
(Fernandez-Stark et al., 2017). However, the local industry has been experiencing several significant
issues since the early 2000s, leading to its current decline in export and value in the Philippine
economy.

Previous research notes several significant issues that the industry needs to address that are present
in the Philippines’ mango innovation system (IS) and in various stages of the country’s participation
in the mango global value chain (GVC). On the production side, low fruit yields may be due to
environment-related factors, including new pest infestations (Briones, 2013; DA-HVCDP, 2018),
variances in tree ages and low grower capabilities (Sarmiento et al., 2012), improper application
flower-inducers spray (Pablico, 2001), and limited or inappropriate adoption of production and post-
harvest techniques and technologies (e.g., tree rehabilitation, hot water treatment, fruit bagging, cold
chain management) (DA Philippine Rural Development Program [DA-PRDP], 2017; Fernandez-Stark
et al., 2017). Concurrent to these production issues, the industry also faces substandard compliance
with quality assurance and sanitary and phytosanitary (SPS) standards (Fernandez-Stark et al., 2017)
and a lack in adoption of Good Agricultural Practices (GAP) certifications (DA-PRDP, 2017). These
issues contribute to the lack of economies of scale in production (Briones, 2013; Fernandez-Stark et
al., 2017), often making trading the fruit more expensive for exporters as they need to source their
stocks from a wider range of producers. The lack in economies of scale raises competition even more
as mango product processors also vie for the fruit. Additionally, several studies also find the lack of
R&D in the industry as a significant issue (Briones, 2013; DA-HVCDP, 2018; DA-PRDP, 2017,
Fernandez-Stark et al., 2017). It is surprising that the government and the private sector has not
invested much into the mango industry given how breakthroughs in the past have led to momentous
occasions for the industry like that of Dr. Barba’s discovery of Potassium Nitrate solution as a flower
inducer exponentially increasing the country’s mango production and the Guimaras National Crop
Research, Development and Production Support Center’s study proving the absence of mango seed
and pulp weevils in Guimaras that started allowing the island province to export fresh mangoes to the
mainland US and Australia.

To address these problems, the Department of Agriculture (DA), the Department of Trade and
Industry, and the local mango industry instituted the Philippine Mango Industry Roadmap 2021-2025
(DA-HVCDP, 2022). With the roadmap as a guide, the industry aims to create “a sustainable and
resilient Philippine Mango industry offering competitive and worldclass mangoes through innovation
and inclusivity” (p.2) by focusing on five key areas: stabilizing and increasing mango production,



improving productivity and efficiency of growers, reducing postharvest losses, expanding market
access, and easing access to information and quality standards (DA-HVCDP, 2022).

This study attempts to aid in achieving the Philippine mango industry goal by applying Lema et
al.’s (2018b) GVC-IS framework. By mapping the GVC-IS relationship of the Philippine mango
industry, this study can offer a more visual understanding of where various innovation gaps
(Intarakumnerd and Chaminade, 2011) and systemic failures Woolthuis et al. (2005) may occur.

2. Review of Related Literature
2.1 Sectoral Innovation Systems

To better a specific sector’s innovation challenges and development, literature suggests the
employ of the Sectoral Innovation Systems (SIS) approach brought forward by Malerba (2002).
According to him, a SIS is a “set of new and established products for specific uses and the set of agents
carrying out market and non-market interactions for the creation, production and sale of those
products” (p. 250). Essentially, the SIS approach has the capabilities and processes of firms as the
central and main unit driving innovation and production. In the same manner, the context specific to
a sector bind the capabilities and learning processes of its elements (Malerba, 2002; Malerba and Mani,
2009). According to Malerba and Mani (2009) and Intarakumnerd (2017), a SIS has seven primary
elements: firms in the sector, other actors, networks, demand, institutions, knowledgebase, and main
processes and co-evolution.

2.2 Global Value Chains

While one may discuss industries through the SIS approach, it has several limitations in having
too broad a scope for sectors, a lack of focus on the innovation process and networking and is most
often associated with high technology sectors (Fang, 2015). As such an additional approach in the
form of GVCs may aid in addressing these gaps, adding a sector-specific global perspective too. A
GVC represents the complete set of activities for the creation of a product or provision of a service to
the final consumer that involve the participation of firms or institutions from more than one country
(Gereffi et al., 2001; Frederick, 2016). The movement from one activity to the next involves the
addition of ‘value’, which one measures often through profits, value-added, or price mark-ups (Gereffi
et al., 2001). These ‘values’ are often influenced by two key concepts in GVC research: governance
and upgrading.

Gereffi et al. (2001) define governance as the “non-market coordination of economic activity”
(p. 4). Understanding chain governance patterns and leaders allows one to comprehend who controls
a chain and how chain participants can move within and outside of the GVC (Humphrey and Schmitz,
2001; Gereffi et al., 2001; Gereffi, 2018).

On the other hand, upgrading is “the process by which economic actors—nations, firms, and
workers—move from low-value to relatively high-value activities in global production networks”
(Gereffi, 2005, p. 171). GVC research (Humphrey and Schmitz, 2002; Gereffi and Fernandez-Stark,
2018) recognize four primary upgrading strategies: product upgrading, process upgrading, functional
upgrading, and chain or inter-sectoral upgrading.

2.3 GVC-IS Co-Evolution

The GVC and IS approaches — SIS, in this study’s case — complement one another by addressing
the other’s primary weaknesses (Lema et al., 2018b). The SIS approach may address the possible
overemphasis of chain leaders while the GVC approach allows more specificity in the elements of the



SIS, adding to an international dimension to the sector. Beyond addressing weaknesses, Lema et al.
(2018b) and Lema et al. (2018a) find a co-evolutionary relationship between the two approaches. They
posit that as a country’s industrial sector continues to build its SIS, the sector integrates itself further
into the GVC it participates in.

At the center still even in this co-evolutionary relationship are the local firms. Through their
initial participation in the GVC, local firms learn of global demands and standards, which they need
to and adopt and adapt to compete. In turn, the prevailing SIS support local firms’ knowledge and
skills needs through extension services, R&D, subsidies, networking, and other institutional support.
Through the interactions of firms with the GVC and local SIS, these two systems evolve as they
respond to the current and newer set of capabilities of local and global firms, with the possibility of
even changing prevailing governance structures.

Under this relationship, Lema et al. (2018b) propose three possible stages in the co-evolutionary
process. The first is the preliminary development stage, some local firms may have the capabilities to
participate in their GVC, but the SIS is either inexistent or has missing elements. Succeeding the first
is the expansion and strengthening stage that presents more capable local that actively build their
capabilities and absorptive capacity with the support of a developing SIS. The final stage is maturity,
where a developed SIS allows for the creation of new knowledge and technologies that further supports
the development of stronger and advanced capabilities of local firms.

While the stages appear to suggest a linear path, the reality of most developing country industries
are paths that skip or regress. To capture these experiences, Lema et al. (2018b) propose four possible
trajectories, as summarized in Table 1. Although Lema et al. (2018b) only mention four trajectories,
they do note that other directions are possible.

Table 1. GVC-IS Co-evolutionary Trajectories

Trajectories Local firm capabilities State of IS State of GVC
Gradual Progressing SIS is individually Value chains expand
1)~ (2> 3 strong and strengthened  and strengthen
further through GVC
involvement
In-out-in Strengthened in Strong enough to GVCs has limited
1)~ (3), successive jumps; Uses  support value chain learning opportunities

skipping (2) GVC and IS as sources  development
of knowledge and
building capabilities

Aborted Unchanged or hardly Fragmented and unable  Stagnant participation;

Stuck between  develops to support chain limited learning

(1) and (2) development; limited opportunities
absorptive capacity

Retrograding  Weakening Unable to support chain  Too difficult to enter

Reverting from development; negatively and may force firms to

(1) to reduced affected by GVC exit from the value

innovation involvement chain

capacity

Note. (1) — Preliminary development stage; (2) — Expansion and strengthening stage; (3) — Maturity
stage. The contents of this table are adapted from Lema et al. (2018b).



Tying these concepts together with the subject of this study, the Philippine mango industry appears
to present an aborted trajectory. The preliminary development stage seems to have arisen in
conjunction with Dr. Barba’s breakthrough discovery on mango flowering, driving the industry’s
increased production and eventual export of mangoes. Following the discovery, the development of
growing, post-harvest, and exporting technologies between the 1980s and 2000s led the industry
towards its expansion and strengthening stage. However, as earlier discussed, the Philippine mango
industry has slowed and decreased in its productivity, especially in exports. Alluding to Lema et al.’s
(2018b) points the Philippine mango industry needs to strengthen its SIS to reap the benefits of GVC
integration and participation, in doing so improving too the capabilities of local mango producers. As
an industry stuck between the first two stages, it is thus critical to understand what hinders the industry
towards the maturity stage. To do such, it now becomes necessary to have a clearer GVC-SIS map of
the Philippine mango industry, and this study attempts to fill this gap.

3. Methodology

This study’s primary objective is to propose a visualization of the Philippine mango industry’s
GVC-SIS relationship. In offering such, the author discloses that this study draws its contents from
their unpublished doctoral dissertation. As such, several parts, figures, and tables of this paper have
similarities with the original unpublished dissertation. Nevertheless, this paper updates several of the
datapoints, information, and references of the original. As in the dissertation, this study employed a
descriptive case-study method (Yin, 2018) to draw out the data necessary for the GVVC-SIS mapping.

In plotting the GVC-SIS, the author first conducted an extensive review of previous studies on the
Philippine mango industry (Sarmiento et al., 2012; Briones, 2013; Fernandez-Stark et al., 2017; DA-
PRDP, 2017; DA-HVCDP, 2018; DA-HVCDP, 2022). These studies formed the conceptual base of
the Philippine mango industry’s GVC. While there have been quite a few studies on the industry, none
of these were on the sector’s innovation system. To gather more data and to aid in triangulation, the
researcher conducted interviews with several mango industry experts, firms, and other actors between
November 2019 to November 2022. From the dissertation, a total of 12 expert interviews, 42 regular
interviews, and two focus group were conducted. Of these, seven expert interviews, 26 regular
interviews, and one focus group were tagged for the mango industry. As an additional measure for
triangulation, the GVC-SIS map that is presented in the succeeding section was referred to the experts
for their validation and comments.

4. Findings and Results
4.1 GVC-SIS Map of the Philippine Mango Industry

Figure 1 presents an illustration of the Philippines mango GVC-SIS. The length of each shape
represents the reach or presence of various institutions, laws, practices, and actors in the different
mango value chain segments. In presenting the findings, the paper discusses the different portions in
more detail. These sub-sections are the institutions, laws, and practices, the value chain segments,
processes, and technologies, the primary actors, and the governance structure. Following these, an
analysis of the GVVC-SIS is offered.
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services
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Figure 1. The Philippines mango GVC-SIS.

Note. The researcher adapted this figure from Sarmiento et al. (2012), Briones (2013), Fernandez-Stark et al. (2017), DA-PRDP (2017), and DA-HVCDP
(2018; 2022), with additional inputs from field research conducted for the dissertation.



4.1.1 Institutions, laws, and practices

The Philippine mango industry exhibits multiple institutions, laws, and practices built throughout its
lifetime. These are presented in Table 2.

Table 2. Agreements, Standards, and Certifications Relevant to the Mango Industry

Public Private

National Legislation (chemical residue; labor Certified Organic
regulations; permitted chemicals; facility =~ Nature's Choice (Tesco)
inspection requirements) Field-to-Fork (M&S)
FDA Standards and Certifications (e.g., Terre et Saveur (Casino)
USDA, DOH-FDA as a requirement for Conad Percoso Qualita (Italy)
processed products) Albert Heijn BV: AH Excellent
PhilGAP (Netherlands)
National organic programs British Retail Consortium (UK)
Hazard Analysis Critical Control Point Assured Foods Standards (UK)
(HACCP) Organic certification

List of certified nurseries
DA-BPI Quarantine SPS Certification for

exporting
Japan’s "positive list"
Regional EU regulations Filieres Qualite (Carrefour)
EU FTAs Dutch HACCP
ASEAN Trade in Goods Agreement Qualitat Sicherheit (Belgium, Holland,
Austria)
International Food Standard (Germany,
France, Italy)
Organic certification
International ~ WTO SPS and trade agreements GlobalGAP
I1SO 9000 GMP
ISO 22000 Fairtrade

Global Food Safety Initiative
Social Accountability Certification 8000
International Federation of Organic
Agriculture Movements Standard
Safe Quality Food 1000/2000/3000 (USA)
Halal Certified
National Sanitation Foundation
Kosher
Organic certification
Note. This table is adapted and modified from Fernandez-Stark et al. (2017) and DA-PRDP (2017), with
additional input from the dissertation’s field research.

Of these, the two most critical to discuss for the Philippines' case are the international and national
standards and certifications and the production contract practices present in the country. According to
Fernandez-Stark et al. (2017), the mango export market is quite strict with standards and certifications
growers need to meet to sell their products. As these requirements vary among countries, certain export
markets are more attainable than others. For example, China is relatively laxer compared to the stricter
requirements of the Japanese market. The primary challenges that the Philippines faces in this regard are the
realities of chemical over-spraying and the costs of maintaining certifications (Briones, 2013; DA-PRDP,



2017). However, these challenges are more pronounced in fresh mango production than their processed
counterparts. As Fernandez-Stark et al. (2017) point out, processed mango products require a different subset
of standards and certifications like HACCP and 1SOs. On the other hand, high-value fresh mango export
markets look for farm traceability and chemical residue testing.

4.1.2 Value chain segments, processes, and technologies

In total, the value chain segments for mango production has seven steps. The first six segments represent
the parts of the production cycle for fresh and processed mango products, where the fifth step exhibits a split
between fresh and processed mangoes as these two sub-segments occur at a similar stage but possess several
differences in processes and technologies. The final segment extends the value chain to include the global
market. Table 3 presents each segment in more detail including key processes and technologies present.

Table 3. Mango Value Chain Segment Processes and Technologies

Chain Segment  Description

Necessary Processes and Technologies

Input Supply Procurement or receipt of
necessary inputs to produce
mangoes and ensure proper
care for existing mango

trees

Production Primary process to grow
the fruit

Post-Harvest Processes that ensure the

mangoes do not get
damaged upon harvest

Assembly and  Consolidation of fresh

Trade mango harvest by
contractors, traders, or
grower organizations

Fresh Mangoes  Separation of mangoes for
export and domestic
markets

Use grafted mango trees, flower inducers, fertilizers,
growth regulators, pesticides, irrigation systems, farm
equipment and machinery, credit, and availing extension
services; farm mechanization (e.g., use of sprayers), shift
towards organic materials, training availability for updated
and appropriate mango production, and tree care practices
(e.g., planting trees with appropriate distances, basal
fertilization).

Pruning, flower induction, fruit bagging, and fertilizer and
pesticide application; use of appropriate and high-quality
fruit bags, appropriate use of or introduction of organic
fertilizers, flower inducers, growth regulators, pesticides,
integrated pest management, integrated crop management,
and application of training and farm practices

Initial sorting at the farm level, use of picking poles with
nets, checking fruit maturity through a 1% salt solution, hot
water treatment (HWT), fruit grading and sorting, packing,
hauling, and transport; packaging materials depend on
contract arrangement and destination market; domestic
sales or processing: regular boxes or kaing (a type of large
basket); export sales: containers varying by weight and size

Harvest consolidation, grading and sorting of the fruits,
hauling, transport (through land or air; often done in the
evening), trading, and storage, cold chain management

facilities and transport.

Export market: sorting, sizing, washing, HWT, vapor-heat
treatment (VHT) (required for Japan, South Korea,
Australia, and the USA), or extended-HWT (required for
China), labeling, packing, cold storage, and transport

Domestic market: sorting, sizing, HWT (for some buyers),
packing, labeling (if necessary), and transport

(Table 3 Continued)



(Table 3 Continued)

Chain Segment  Description Necessary Processes and Technologies

Product Production of processed HWT, VHT, irradiation, ripening, washing, specific

Processing mango products such as product processing, modified atmosphere packaging,
dried mangoes, mango individual quick freeze, labeling, cold chain management

puree, mango juice, frozen  facilities packing, transport, and storage
mango cuts, mango

pastries, mango jams,

mango slices and cubes,

mango pudding, mango

candies, chocolates, and

mango flour

Marketing Transport of fresh and Transportation vehicles, shipping equipment, especially
processed mangoes through  cold chain storage technology
land, air, or sea freight,
distribution, and sales.

Primary domestic markets:
institutional buyers
(supermarkets or
hypermarkets), local
markets, online sellers,
food establishments, food
manufacturers, and
souvenir shops

Global Market  Export of fresh and Adherence to standards and certifications, export permits
processed mangoes

Major export markets:
Hong Kong, China, USA,
South Korea, Canada,
Singapore, Japan, and
Europe

Note. The data for this table are adapted from Sarmiento et al. (2012), Briones (2013), Fernandez-Stark et al.
(2017), DA-PRDP (2017), DA-HVCDP (2018; 2022), and supplemented with additional inputs from field
research conducted for the dissertation,

4.1.3 Primary actors

As seen in Figure 1, this study separates primary actors of the Philippine mango industry into two
categories: the private sector (depicted in blue) and the public sector (depicted in orange). Table 4 describes
the private sector actors in more detail and Table 5 presents the public sector.



Table 4. Private sector actors of the Philippine mango industry

Actor name

Description

Agro-chemical suppliers,
nursery operators, and
farm equipment suppliers

Growers

Contract-

Sprayers/Growers or

Contractors

Baggers

Harvesters

Sorters

Local and Regional
Growers Groups,
Cooperatives and
Associations

Traders

Assemblers and
Distributors

Food Product
Manufacturers

Exporters

Foreign Importers

Wholesalers and Retailers

Foreign Certifiers

Transport Firms

Consumers

Providers of necessary inputs for mango production such as materials and
farm equipment, grafted saplings or trees, chemical fertilizers, flower
inducers, fruit bags, and harvesting materials

The farmers that grow and care for the mangoes themselves

Actors who do not own mango trees but go into contracts with mango tree
owners in leasehold or output-sharing agreements

Trained or experienced actors hired by growers, tree owners, or contract-
sprayers to do the fruit bagging

Trained or experienced actors hired to harvest the mangoes properly

Experienced actors hired to sort mangoes by size, shape, quality, and
weight

Groups of individual growers and other actors whose main purpose is to
consolidate produce and support members

Actors that consolidate supply of mangoes from different farms; they
sometimes double as contract-sprayers or contractors

Operators of storage facilities that supply nearby local markets with
mangoes and other fruits

Actors that process mangoes into other manufactured products.

Firms that export mangoes and primarily engage only with trusted traders,
assemblers, and growers to achieve the requirements set by their export
destination

Firms located in foreign countries that buy fresh or processed mango
products from the Philippines to sell in their respective countries

Actors that sell fresh or processed mangoes to the final consumer or other
retailers

Actors that are paid by fresh mango exporting companies to physically
inspect that the mangoes for export underwent the proper and required
processes

Providers of land, air, or sea transport services to the different actors

Final destination of fresh and processed mango products

Note. The data for this table are adapted from Sarmiento et al. (2012), Briones (2013), Fernandez-Stark
et al. (2017), DA-PRDP (2017), DA-HVCDP (2018; 2022), and heavily supplemented with additional
inputs from field research conducted for the dissertation.



Table 5. Public sector actors of the Philippine mango industry

Actor name Description

Department of Agriculture  Government body that tests and certifies all chemicals for agricultural
— Fertilizer and Pesticide production

Authority

National Seed Industry Government body that certifies the agricultural products that may be
Council produced; mango varieties, in this study’s case

National Irrigation Office in charge of irrigation expansion and maintenance

Administration

Department of Agriculture  Office in charge of the entire plant industry and provider of critical

— Bureau of Plant Industry  certificates, permits, or accreditations: plant nursery accreditation, NPQSD
certificate of registration, plant quarantine service certificate, exporter
accreditation, package facility accreditation, farmer/grower accreditation,
guarantine treatment service provider accreditation, PHILGAP
accreditation, and laboratory accreditation

Bureau of Plant Industry —  The only government body that may issue the Phytosanitary Certificate
National Plant Quarantine  required to export fresh mangoes
Services Division

Bureau of Plant Industry —  Provides laboratory services to check the chemical residue present in fresh
National Pesticide mangoes, which is necessary to export fresh mangoes
Analytical Laboratory

Department of Health — Government entity that certifies processed food products for sale in the
Food and Drug Authority ~ consumer market

Note. The data for this table are adapted from Sarmiento et al. (2012), Briones (2013), Fernandez-Stark
et al. (2017), DA-PRDP (2017), DA-HVCDP (2018; 2022), and heavily supplemented with additional
inputs from field research conducted for the dissertation.

4.1.4 The governance structure of the Philippine mango industry

Fernandez-Stark et al. (2017) explains the governance structure of the mango GVC exceptionally well.
According to them, the mango GVC is a buyer-driven chain led by the world's largest supermarkets whose
power is most evidently felt in the export of fresh mangoes. Similarly, leading global food manufacturers set
the standards for processors of intermediate mango products that hope to compete in those markets. They
add that firms that cannot consistently adhere to buyer requirements, may consider shifting towards
processed mango products as a more viable option as the conditions are much more attainable.

Locally, the Philippine mango value chain also exhibits a buyer-driven chain but is led by large
processors, traders, and assemblers, as contended by Fernandez-Stark et al. (2017) and confirmed through
field research. While the chain leaders control price and quality by dictating farm input requirements,
production and harvest practices, and marketing, these actors barely provide saplings, fertilizers, or
producers' training to ensure that their suppliers meet their demands. Although Fernadez-Stark et al. (2017)
claim that large processors hold a more significant position within the local chain, the field research argues
that that large traders and assemblers hold more or just as much authority as these actors determine where
and to whom they can sell their consolidated harvest.

In both cases, producers appear to be at the bottom of the governance structure, exhibiting a seeming
captive relationship with their buyers (Fernandez-Stark et al., 2017). However, unlike traditional captive
chains, most local chain leaders appear to only dictate their requirements and set farmgate prices while not
providing much assistance in upgrading producers. Still, the current structure may evolve with the entire



industry's desire to regain its former glory in the global market as it vies to introduce new technologies and
upgrading paths, especially for producers.

4.2 Analysis of the Philippine mango GVC-SIS

Upon mapping the Philippine mango GVC-SIS, we find that the industry appears to exhibit most of the
necessary tools to aid in regaining the Philippine mango’s place in the export market. Nevertheless, several
issues remain present. Considering all the issues brought to light in the earlier parts of the paper, it seems
that these primarily revolve around the input supply, production, and post-harvest segments of the value
chain (Pablico, 2001; Sarmiento et al., 2012; Briones, 2013; Fernandez-Stark et al., 2017; DA-PRDP, 2017,
DA-HVCDP, 2018). Of these, the lack of adherence or adoption of a variety of standards and certifications
affects the local industry’s capability to compete in the global market. This is not to say that the standards
and certifications do not exist in the country. Across the interviews, growers and other actors in the industry
are aware of their existence and how to acquire them, albeit several remark the challenge in sustainably
bearing the costs of adopting these standards and certifications.

However, if one were to consider the local governance structure of the mango value chain, a different
story surfaces. As mentioned in the previous section, large traders and assemblers may hold the most
considerable amount of control over the local value chain. Given such, we contend that one of the greater
hindrances to the dwindling export growth may be a governance issue more than others. Since the traders
and assemblers have much control over consolidated harvests, they likely are not incentivized to ensure
adherence or adoption of standards as their institutional buyers are likely to still procure the available
mangoes. This governance structure may also explain why the large processors and exporters do not invest
in much training to growers too. If these processors and exporters inevitably end up buying their stocks from
the consolidated mix of mangoes of traders and assemblers, there is likely no guarantee of standard and
certification adherence. To address this problem, large processors, exporters, and institutional buyers such
as supermarkets may need take a risk in rejecting offers from traders and assemblers that cannot provide any
assurances of standards and certifications across their consolidated produce. In other words, a shift in chain
governance may be necessary.

Nevertheless, a shift in chain governance will not completely address the issues surrounding the industry.
Certain innovations and capability-building are indeed necessary. To foster innovation, the Philippine mango
industry will require the assistance of innovation intermediaries (Howells, 2006; Klerkx and Leeuwis, 2008,
2009). Innovation intermediaries may aid in grower capability-building, providing support through
agricultural extension services, and the conduct and diffusion of R&D, which the local mango industry
urgently needs.

5. Conclusion

This paper attempts to map the Philippine mango GVC-SIS and posits that a visual overview of the entire
industry will aid in addressing the many problems that the industry faces. In its mapping and analysis, we
find that the local mango industry appears headed towards an aborted trajectory, as many of its growers are
unable to attain and maintain global standards and certifications necessary for proper competition in the
overall GVC. We argue that one considerable reason behind this may be the local chain governance of large
traders and assemblers, which may hinder or disincentivize the adherence to these standards from the
production, processing, and marketing segments of the value chain. Moreover, we find that addressing these
issues will likely require the support of a wide range of innovation intermediaries across the entire value
chain and within the mango innovation system.

Following these conclusions, we forward two policy implications. First, both the government and the
private sector need to more heavily invest in the building the R&D capability of the local mango industry.
Specifically, R&D investments on the following are necessary: fruit variety development, pest and disease
management, rehabilitation of mango trees, training on better farm management, and innovation network
fostering (Pardey et al., 2010; Fernandez-Stark et al., 2017; DA-PRDP, 2017; DA-HVCDP, 2018).



Moreover, we propose that the DA also establish more mango-focused public research institutes (PRI) in
high production areas as the currently established PRI is far from other high yielding regions.

Second, we believe that the government may heavily need to consider creating a mango export policy or
program that will focus on developing mango growers and processors driven to enter the export market.
Services for such a program need to include and require standards and certification monitoring, provision of
resources to increase export livelihood, and extensive support in the creation of grower cooperatives or
associations and produce consolidation.
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