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Introduction: The development of ecologically and culturally significant agricul-
tural products offers promising solutions for enhancing agricultural system sus-
tainability and supporting traditional agricultural landscapes. This study focuses on
agricultural products derived from Globally Important Agricultural Heritage Systems
(GIAHS), aiming to explore effective value-adding strategies that align with both
food quality and sustainability goals.

Methods: This study proposes a conceptual framework rooted in value chain
theory to establish value-adding pathways from production to consumption.
The framework is applied to the Qingtian Rice-Fish Culture System (QRFCS), a
designated GIAHS site in China, through qualitative analysis of semi-structured
interviews, with secondary data used for triangulation and supplementation.
Results: The results indicate that promising value-adding measures lie in the
development of eco-agriculture and product certification at the production stage,
primary processing at the processing stage, and packaging, labelling, and both
online and offline marketing at the marketing stage. These measures are linked
through defined pathways and supported by an actor interaction model that
facilitates coordination among actors and enhances implementation efficiency.
Discussion: This study provides practical insights into how traditional agricultural sys-
tems can be integrated into modern markets while maintaining and leveraging their
ecological and cultural significance.

KEYWORDS
dynamic conservation, Globally Important Agricultural Heritage Systems (GIAHS),
Qingtian Rice-Fish Culture System (QRFCS), value chain, value-adding measures

1 Introduction

Modern agricultural systems are increasingly challenged by environmental degradation, rising
production costs, and shifting consumer demands for quality and sustainability. While industrial
agriculture has contributed to global food production, it often results in environmental pollution,
biodiversity loss, and reduced food diversity (Rana et al., 2010; Acheampong et al., 2022). In con-
trast, traditional agricultural systems, representing long established examples of successful com-
munity-based local agriculture, provide time-tested wisdom to tackle sustainability issues in
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agriculture today and in the future (Koohafkan and DelaCruz, 2011; Jiao
et al,, 2024). Among these traditional systems, the Globally Important
Agricultural Heritage Systems (GIAHS), initiated by the Food and
Agriculture Organization (FAO) in 2002, stand out as unique models of
sustainable agriculture. These systems are defined as remarkable land use
systems and landscapes rich in globally significant biological diversity,
which have evolved through the co-adaptation between rural communi-
ties, their surrounding environment, and their needs and aspirations for
sustainable development (FAO, 2022). As of December 2025, 104 tradi-
tional agricultural systems have been designated as GIAHS by FAO, dis-
tributed in 30 countries and regions around the globe.

GIAHS represent the successful way of human adaptation to and
transformation of natural environments, having the ability to dynamically
evolve in response to ongoing changes in social-ecological conditions
(Fuller et al., 2015; Yotsumoto and Vafadari, 2021). Characterized as com-
plex adaptive systems, GIAHS are not only capable of producing food
(Nahuelhual et al., 2014; Yang et al., 2021) and conserving biodiversity
(Ren et al., 2018; Vasilescu et al., 2023), along with other ecosystem ser-
vices (Xie et al., 2011; Wang et al.,, 2023), but they can also preserve cul-
tural heritages and their centuries-old wisdom (Piras et al., 2022; Caviedes
etal,, 2024). Therefore, they are considered closely related to the pillars of
sustainability - environment, economic, and social, and able to play a
critical role in the achievement of the UN Sustainable Development
Goals. However, GIAHS conservation is confronted with many chal-
lenges in a modern society, such as population migration (Prus et al.,
2022), farmland abandonment (Zhang et al., 2017b; Cucchiaro et al.,
2020), environmental pollution (Xu et al., 2020), and loss of traditional
culture (Reyes et al., 2020; Zhang et al., 2023). In such a context, GIAHS
conservation must be conducted in a dynamic way that local farmers
benefit from the continuance of traditional agriculture while heritage sites
achieving development under the premise of ecological and cultural con-
servation (Jiao and Min, 2017; Yotsumoto and Vafadari, 2021).

In response to these challenges, a series of dynamic conservation
approaches have been put forward for GIAHS, such as payment for eco-
system services (Liu et al., 2019), value adding of agricultural products
(Jiao and Min, 2017; Min and Zhang, 2020), sustainable tourism (Song
etal, 2022), and industrial integration (Zhang and He, 2021). Among
these approaches, the development of agricultural products with ecologi-
cally and culturally added values represents a critical one as it directly
links heritage conservation with the livelihood of local farmers and the
development of heritage sites. However, the existing literature often treats
the value-adding strategy as a general recommendation without specify-
ing actionable pathways or operational models (Yotsumoto and Vafadari,
2021; Plaiphum and Tansuchat, 2023). Although some studies have
focused on incentivizing organic or green production through compen-
sation mechanisms (Zhang et al., 2017a; Liu et al., 2019, 2020), there
remains a notable research gap regarding how the unique ecological and
cultural attributes of GIAHS agricultural products can be systematically
translated into added value across the entire value chain to tangibly
enhance farmer livelihoods and support heritage site development.

This study addresses this research gap by systematically identify-
ing and analyzing value-adding pathways across the entire agricul-
tural value chain in GIAHS contexts. First, we propose a conceptual
framework that systematically links the distinctive features of GIAHS
agricultural products to actionable value-adding measures along the
value chain, demonstrating how these intrinsic attributes can be
translated into tangible, consumer-recognized value. The framework
is then applied to a representative and well-documented GIAHS, the
Qingtian Rice-Fish Culture System (QRFCS), serving both as a vali-
dation of the framework and as a source of empirical evidence for
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pathway implementation. Theoretically, the framework advances
understanding by integrating the full value chain into GIAHS analysis
and distinguishing between different forms of consumer-perceived
value. Practically, it offers evidence-based guidance for designing
locally adapted value-adding strategies, showing how traditional agri-
cultural systems can be sustainably integrated into modern markets
while preserving and leveraging their unique heritage significance.

2 Methodology
2.1 Theoretical foundations
2.1.1 Agricultural value adding and value chain

The concept of agricultural value adding has evolved from a narrow
focus on physical processing (Coltrain et al., 2000; USDA, 2002) to
encompass a broader range of strategies that enhance both physical and
non-visible attributes (Trienekens, 2011). These include product segrega-
tion (e.g., through certification and traceability) and the enhancement of
intangible qualities such as ecological benefits and cultural connotation
(FAO, 2014; Lu and Dudensing, 2015). Building on this, agricultural
value adding can be understood as the process through which producers
employ measures across the value chain to enhance product attributes,
thereby increasing consumer willingness to pay.

Correspondingly, the attributes of agricultural products can be
divided into two categories: physical attributes, such as color, taste,
and freshness, and non-visible attributes, such as organic production,
cultural connotation and fair trade (Trienekens, 2011). According to
the two categories, we identify two core sources of added value based
on product attributes. One is physical value, derived from physical
attributes that consumers can directly experience; the other is per-
ceived value, which encompasses the inherent meaning and signifi-
cance that consumers cannot directly observe. The enhancement of
these two value dimensions forms the foundation for identifying spe-
cific value-adding pathways for agricultural products.

Rooted in value chain theory (Porter, 1985; Dizyee et al., 2017;
Muflikh et al., 2021), agricultural value chain refers to a system of all
activities and actors associated with the production, processing, and
marketing of agricultural products (Miller and Jones, 2010). Serving
as an analytical tool, it provides essential concepts and measures for
analyzing agricultural industry upgrading, the value adding of agri-
cultural products, and the interests of various actors (Jovania Pereira
et al., 2025; Ma and Sexton, 2021; Rich et al., 2011).

From a value-adding perspective, agricultural value chain directs
attention to three core analytical dimensions. (1) The design and imple-
mentation of value-adding measures at each stage (Argyropoulos et al.,
2013; Dong, 2021). Various effective measures for the value adding
have been identified in research and practice, including improving
quality and uniqueness (Hernandez-Aguilera et al., 2018; Schulze-
Ehlers and Anders, 2018; Kaushik et al., 2021), certifying (Bullock et
al., 2018; Bairagi et al., 2021; Bartoli et al., 2022), deep and fine process-
ing (Bairagi et al., 2021; Clark et al., 2021; Sani et al., 2023), labelling
and packaging (Melovi¢ et al., 2020), offline and online marketing
strategies (Griffith and Watson, 2016; Bartoli et al., 2022), and agro-
tourism (Tarolli et al., 2023). (2) The systemic connection between
value-adding stages and corresponding measures (Vroegindewey and
Hodbod, 2018; Fusacchia et al., 2022; FAO and UNIDO, 2024). These
measures are interrelated with each other and significant exchanges of
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resources, products, capital, and information occur between them
(Vroegindewey and Hodbod, 2018; Fusacchia et al., 2022; FAO and
UNIDO, 2024). (3) The mechanisms of cooperation and benefit distri-
bution among actors (Gémez et al., 2011; Andriesse, 2018; Ma and
Sexton, 2021). This structured approach makes the agricultural value
chain an essential lens for operationalizing and analyzing specific
value-adding pathways.

2.1.2 Features of GIAHS agricultural products

According to FAO designation criteria, GIAHS must comprehen-
sively fulfill five key principles: food and livelihood security; agro-biodi-
versity; local and traditional knowledge systems; cultures, value systems,
and social organizations; and landscapes and seascapes features (FAO,
2017). Building on these principles, agricultural products from GIAHS
typically exhibit three core features, including excellent physical attri-
butes, significant ecological benefits, and rich cultural connotation.

Excellent physical attributes arise from unique geographical environ-
ments, where local farmers have selected numerous traditional varieties
through long-term production practices (Nahuelhual et al., 2014). These
varieties exhibit superior physical attributes, excelling in taste, color, and
nutrition (He et al,, 2023). These attributes are further reinforced by tra-
ditional eco-agricultural practices that create a favorable environment for
the production of high-quality agricultural products and the enhance-
ment of their physical attributes (Agnoletti and Santoro, 2022; Jiao et al.,
2016; Zhang et al., 2023). Significant ecological benefits are generated
through the continued application of traditional knowledge and adaptive
techniques, which simultaneously support agricultural production and
ecosystem functions, including soil and water conservation, climate
regulation, biodiversity conservation, and reduced carbon emissions
(Shen et al., 2021; Li et al., 2023; Tarolli et al., 2023; Jiao et al., 2024). For
rich cultural connotation, GIAHS agricultural products are closely asso-
ciated with local customs, artistic expressions, and religious beliefs
(Reyes et al., 2020; Jiang and Zhang, 2023). Moreover, agricultural land-
scapes shaped by human-nature interactions serve as important carriers
of farming culture (Zhang et al., 2017b).

These three features of agricultural products derived from GIAHS

10.3389/fsufs.2026.1764633

The excellent physical attributes lay a solid foundation for enhancing
their physical values while the ecological benefits and cultural con-
notation serve as an important basis for enhancing their perceived
values. Therefore, the key content of value adding for GIAHS agricul-
tural products involves fully leveraging these advantageous features to
enhance their physical and perceived values through a series of mea-
sures, thereby increasing the willingness of consumers to purchase and
to pay higher prices.

However, a key challenge persists: consumers often do not fully
recognize the features and values of GIAHS agricultural products,
reflecting a persistent information asymmetry between producers and
consumers. For example, Liu et al. (2019) demonstrated that ecologi-
cal compensation can support local farmers in continuing traditional,
eco-friendly agricultural practices, but consumers remain unaware of
the ecological benefits embedded in GIAHS agricultural products.
Therefore, there is a pressing need to establish effective value-adding
pathways that systematically connect production with consumption,
transforming the advantageous features of GIAHS agricultural prod-
ucts into values that can be recognized by consumers.

2.2 Conceptual framework

Building on the theoretical foundations outlined above, we
develop a conceptual framework for establishing value-adding path-
ways from production to consumption, covering the entire value chain
to ensure that value could be added at every stage (Figure 1).

2.2.1 Value-adding measures at each stage

The value-adding pathways of GIAHS agricultural products can
be divided into three key stages: production, processing, and market-
ing, each of which involves different measures.

The production stage mainly involves three interrelated measures:
eco-agricultural production, grading, and certification. Eco-
agricultural production strengthens the physical attributes of products
while sustaining the ecological benefits generated by traditional prac-
tices. Grading products according to physical attributes facilitates dif-

constitute the fundamental basis for designing value-adding pathways.  ferentiation in selling channels and pricing, emphasizing
Physical Ecological Farming i
Features Attributes Benefits Culture !
Consumption [
Chain Production ‘ Processing - Marketing ‘
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agriculture ¢ Deep *  Off-line
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FIGURE 1
Conceptual framework for developing value-adding pathways of Globally Important Agricultural Heritage Systems (GIAHS) agricultural products.
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consumer-valued features such as size, sweetness, or aroma.
Certification as organic, low-carbon, or GI products reinforces both
physical and perceived values, as it typically enforces stricter standards
for production practices, origin environment, and product quality.

During the processing stage, agricultural products undergo three
types of processing to further enhance their values. The first is primary
processing, which involves sorting, washing, drying and other basic
handling steps to make products suitable for storage, transport, or
direct consumption. During these steps, the physical attributes of agri-
cultural products may be partially altered, however, their appearance
remains mostly unchanged and their nutrition is minimally affected.
The second is deep processing, which entails more complex handling
that often alters the product’s form, texture, and nutrition, creating
more significant value-adding potential. The third is fine processing,
which applies more intricate and precise treatments to produce high-
quality products with unique flavors or functionalities. The highly
refined products target specific market demands and premium con-
sumer groups, thereby offering the greatest value-adding potential.

The marketing stage is critical for conveying the ecological and
cultural significance of agricultural products to consumers, therefore
further enhancing the perceived value of agricultural products. One
approach is online marketing, which utilizes channels such as the
internet and television to highlight the ecological and cultural signifi-
cance of agricultural products. Another is offline marketing, such as
participating in agricultural product exhibitions and establishing
physical stores. Notably, integrating agricultural product sales into the
tourism experience has become an increasingly important means of
value adding. Moreover, labeling and packaging play an important
role in enhancing consumers’ perception of the values of certified agri-
cultural products. Since the production of high-quality agricultural
products (e.g., organic food), may not always be directly represented
by their physical attributes, displaying certification logos on packaging
can effectively communicate such information to consumers.

2.2.2 Systemic linkages and flows between stages

From a horizontal perspective, the value is accumulated along the
value chain by establishing linkages between these stages, maximizing
the value-adding effect. All value-adding measures are ultimately ori-
ented toward consumption, with the goal of enhancing consumers’
recognition of GIAHS agricultural products and increasing their will-
ingness to purchase at higher prices. For GIAHS agricultural products,
the consumption market is broadly distinguished into mass markets
and niche markets, based on differences in production scale, market
scope, and consumer expectations. Mass markets mainly refer to con-
ventional consumption channels, including local daily consumers,
wholesale distribution, and supermarkets, where demand is relatively
stable and products entering these markets are typically standardized
and rely primarily on physical value adding. In contrast, niche markets
target more specific consumer groups, such as tourists and consumers
with a strong preference for ecological and cultural significance, and
place greater emphasis on perceived value adding. Clarifying target
markets is essential for maximizing value adding effect. Aligning
value-adding measures with the expectations of specific target markets
helps avoid mismatches between investment costs and market returns,
thereby improving the effectiveness of value adding of GIAHS
products.

From a vertical perspective, the framework transforms the fea-
tures of GIAHS products into physical and perceived values that can
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be recognized by consumers, thereby guiding the design and imple-
mentation of targeted value-adding measures. From Figure 1, it is
clear that the excellent physical attributes and ecological benefits of
GIAHS products can be transformed into physical value through mea-
sures at the production and processing stages. Similarly, ecological
benefits and cultural connotation can be conveyed to consumers as
perceived value through appropriate measures at the marketing stage.

2.2.3 Actors within the value-adding pathways

From an actor perspective, value-adding pathways can be viewed
as networks of linkages formed through cooperation among different
types of actors. The implementation of these pathways involves mul-
tiple actors, including farmers (producers), processors, wholesalers,
retailers, as well as intermediaries, transporters, and traders who
facilitate the movement of products throughout the value chain. In
addition, governments, non-governmental organizations, and
research institutions often play important guiding and support-
ing roles.

Interactions among these actors can be broadly categorized into
horizontal and vertical linkages. Horizontal linkages occur among
actors operating at the same stage and aim to promote cooperation in
addressing shared constraints and to benefit from economies of scale.
For farmers, cooperative organizations and industry associations rep-
resent important institutional arrangements for strengthening hori-
zontal coordination and collective action. Vertical linkages, in
contrast, connect actors across different stages and focus on coordi-
nating activities related to production, processing, and marketing.
Compared with horizontal linkages, vertical linkages often require
stronger coordinating actors and are typically led by enterprises or
facilitated through government guidance and support. The effective
implementation of value-adding pathways depends on the coordi-
nated functioning of both horizontal and vertical linkages. It is impor-
tant to note that the establishment of actor linkages needs to be
accompanied by appropriate benefit distribution mechanisms.
Ensuring that farmers’ interests are protected, and enabling farmers to
participate in a wider range of value-adding stages, are key to building
inclusive and sustainable value-adding pathways.

2.3 Study area

Qingtian County is located in the southeastern mountainous
region of Zhejiang Province, China, covering an area of 2,493 km?, of
which 90% is mountainous terrain, and only 5% is arable land. The
region is situated in a subtropical monsoon climate zone, with an
annual precipitation of 1,739.8 mm and an average annual tempera-
ture of 19 °C. In this topography and climate conditions, local farm-
ers have developed a production model known as the rice-fish
culture, which involves cultivating rice while raising fish in terraced
paddies. This model has a history of over 1,300 years. In 2005,
QRFCS was designated by FAO as one of the worlds first
GIAHS. Fangshan Township, located in the southeastern part of the
county, is defined as the heritage site, with Longxian Village as the
core area (Figure 2).

Rice and fish are specialty agricultural products of the heritage
site. In 2024, the rice-fish culture paddy fields in Fangshan Township
reached approximately 237.3 hectares, involving a total of 1,197 farm-
ers, with an average per capita income of 7,842 yuan from rice-fish
culture production. Within this township, Longxian Village accounted
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FIGURE 2
Location of Qingtian Rice-Fish Culture System (QRFCS).

for about 25.5 hectares of rice-fish culture paddy fields, with 64 farm-
ers engaged in this production. While rice is harvested once a year, fish
can be harvested throughout the year. Approximately 15 days before
rice harvesting, field water is drained to facilitate rice harvesting,
during which a batch of market-sized fish (about 0.3-0.5 kg) is har-
vested. After rice harvesting, the remaining small-size fish are returned
to the paddy fields. Currently, the average yield of paddy fish is
approximately 450 kg per hectare, while rice yield reaches about
6,000 kg per hectare.

Besides providing important economic revenues, the rice-fish cul-
ture model yields significant ecological benefits, including carbon
sequestration, soil and water conservation, and reduction of non-
point source pollution (Xie et al., 2011; Liu et al., 2021; Jiao et al,,
2023). Furthermore, the long history of practice has made the rice-fish
culture model a cultural system that encompasses not only traditional
knowledge and practices but also local customs, festivals, and cuisine.
For instance, making dried fish is an important part of the local culi-
nary culture, not only providing a specialty food for locals but also
carrying deep emotional significance related to their hometown
(Figure 3).

As a pioneering GIAHS site in China and globally, QRFCS offers
an ideal representative case for applying our conceptual framework.
While Qingtian County has undertaken notable efforts in dynamic
conservation over the past two decades, the heritage site still lacks a
systematic and effective value-adding pathway from production to
market, leaving substantial economic potential unrealized. This study
therefore applies the proposed framework to QRFCS, both to validate
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its analytical utility and to generate actionable, empirically grounded
pathways for enhancing product value. By doing so, we aim not only
to unlock the specific value-adding potential of QRFCS agricultural
products but also to offer a transferable model for other GIAHS sites
seeking to integrate heritage attributes into sustainable market
systems.

2.4 Data collection and analysis
2.4.1 Data collection methods

To obtain first-hand information on the current value-adding
situation of agricultural products from QRFCS, we adopted semi-
structured interviews that allow both structured guidance and flexibil-
ity, enabling interviewees to reflect on current practices while allowing
researchers to pursue unexpected insights. To capture differences in
selling price, channels, and value-adding measures, farmers were cat-
egorized into smallholder farmers and large-scale farmers. Besides
farmers, we also interviewed other actors involved in the value chain,
such as enterprise/cooperative managers, government officials, tour-
ism practitioners, and consumers.

Fieldwork was conducted in Fangshan Township, the heritage
site, from July 14 to 23, 2024, during which a total of 35 actors were
interviewed. Using purposive sampling, 15 farmers (3 large-scale and
12 smallholders) were selected mainly from Longxian Village based
on their farm scale and participation in rice-fish production within
the heritage site. Smallholder farmers manage an average of
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Specialty agricultural products of QRFCS (provided by People’'s Government of Qingtian County).
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approximately 0.4 hectares of rice-fish culture paddy fields, whereas
large-scale farmers manage about 8.4 hectares. Data saturation was
reached after 11 interviews with smallholders, with subsequent inter-
views yielding no substantially new insights. In addition, 11 govern-
ment officials from Qingtian County Bureau of Agriculture and Rural
Affairs and Fangshan Township People’s Government, who are
directly involved in the management of QRFCS, were interviewed. 5
enterprise and cooperative managers involved in rice-fish produc-
tion, processing, and marketing, and 4 tourism practitioners operat-
ing within the heritage site were also interviewed as key informants.
The interviews focused on four aspects: (1) value-adding measures
currently in place; (2) potential measures that could be adopted in the
future; and (3) the advantages and limitations of these measures; (4)
the cooperation and interest distribution among different actors.

To understand consumer perspectives, 26 consumers were purpo-
sively selected to capture variation in geographic origin and familiarity
with QRFCS. These included 5 tourists visiting Longxian Village, 8
local consumers familiar with QRFCS, 5 non-local consumers knowl-
edgeable about QRFCS, and 8 non-local consumers unfamiliar with
QREFCS. Consumers were asked what factors would motivate them to
pay a premium for QRFCS agricultural products.

Each interview lasted between 30 to 60 min. Throughout the
interviewing process, we strictly adhered to research ethics, ensuring
that all interviewers voluntarily participated and were informed of the
research purpose and the use of interview information. All personal
information was anonymized to protect interviewers’ privacy.

We complemented the interview data with second-hand materi-
als, including policy documents, academic studies, and media reports
on agricultural development in Qingtian County, to situate micro-
level practices within broader institutional and market conditions.

2.4.2 Data analysis: applying the framework

To apply the framework, we first assess the value-adding potential
of measures across different stages. Based on the frameworK’s full set
of value-adding measures, we synthesize all interview data for each
measure. This allows us to comprehensively assess whether and how
these measures can transform the features of GIAHS agricultural
products into consumer-recognized value. Subsequently, according to
the assessment results, value-adding measures with relatively higher
potential are first selected. Building on the selected measures and
existing measures, we link them across value-adding stages to form
integrated value-adding pathways. Finally, considering the existing
collaborative relationships and benefit distribution among actors, we
propose a more efficient and inclusive actor interaction framework
aligned with the established pathways.

Frontiers in Sustainable Food Systems

In developing the value-adding pathways and the actor interaction
framework through interview data, we also draw on secondary data
for triangulation and complementary evidence. Integrating these two
sources of evidence enables us to assess value-adding potential across
different stages of the value chain and supports the development of
more robust and context-sensitive value-adding pathways for QRFCS
agricultural products.

3 Results

3.1 Potential analysis of value-adding
measures

Based on their respective advantages and limitations, we assess the
potential of various value-adding measures to enhance both physical
and perceived values of the QRFCS products. Through this assess-
ment, value-adding measures with higher potential are identified and
used as the foundation for building value-adding pathways.

3.1.1 Potentials of measures at the production
stage

At the production stage, eco-agriculture and certification have
large potential for enhancing the physical values of QRFCS agricul-
tural products by highlighting their unique physical attributes. From
the production side, as an eco-agricultural production model, the rice-
fish culture contributes to distinct differences of rice and fish in taste
and health attributes compared to the ordinary. These physical attri-
butes provide a solid basis for premium pricing. As one farmer noted,
“The fish raised in our rice paddies have far fewer bones than common
carp, and their meat is more tender and flavorful, with no fishy smell””
Regarding rice production, another farmer explained, “We use very
little chemical fertilizer and almost no pesticides, so the rice is cleaner
and healthier to eat” From the consumption side, rising awareness of
ecological issues and food safety has expanded the market for green
and organic products, with 76% of interviewed consumers indicating
willingness to pay a higher price for certified products.

However, some limitations constrain value adding through eco-
agriculture and certification. Rice-fish culture requires higher finan-
cial and labor inputs than rice monoculture, posing risks of
abandonment or lack of successors if returns are insufficient.
According to Liu et al. (2010), Compared with rice monoculture, the
rice-fish culture reduces expenditures on rice seeds, chemical fertil-
izers, and pesticides. However, these savings are offset by higher costs
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for fish fry and feed, which results in an overall increase of cash expen-
diture of approximately 79.7% compared with rice monoculture. In
addition, rice-fish culture requires higher labor inputs, mainly due to
fish husbandry activities and increased field maintenance associated
with deeper water levels in paddy fields. Another limitation is that the
ecological benefits of QRFCS products are not fully recognized by
either farmers or consumers. Consequently, products produced
through eco-agriculture do not achieve the price premiums associated
with their ecological significance. As a smallholder farmer remarked,
“Our ancestors have been raising fish in rice paddies for generations,
but we farmers do not really understand the ecological benefits of this
method.” Similarly, a consumer stated, “Although the Qingtian Rice-
Fish Culture System is well-known, I do not know the ecological ben-
efits it carries”

For product certification, only a limited number of agricultural
products from QRECS have obtained green food or organic food cer-
tifications. Product certification is generally accessible only to enter-
prises, cooperatives due to the high costs, while most smallholder
farmers are unable to afford it. Moreover, the price premium associ-
ated with certification remains limited in practice. According to field
interviews, certified rice-fish rice is typically sold at about 8 yuan kg™,
whereas the price of non-certified products is approximately 6 yuan
kg™'. In response to these limitations, the government has imple-
mented measures such as certification subsidies and farmer training
programs. Specifically, a one-time subsidy of 30,000 yuan is provided
for first-time acquisition of green food or organic product certifica-
tion, while certificate renewal is subsidized at 10000 yuan. The subsidy
recipients are the certification applicants, which are typically enter-
prises and cooperatives. Training programs are typically organized by
local government and delivered through lectures and on-site guidance
by researchers or experienced farmers. Overall, agricultural products
produced through eco-agriculture and certification have considerable
potential for value adding.

By contrast, grading shows limited potential for value adding, as
the physical attributes of rice and fish limit their grading to some
extent. For example, the interviewed consumers indicated that the dif-
ferences in taste and nutrition among fish with different colors and
sizes are minimal, leading them to be unwilling to pay different prices.
Similarly, while rice does have variations in texture and flavor, these
differences are often not easily recognizable to consumers.

3.1.2 Potentials of measures at the processing
stage

At the processing stage, current measures are limited to primary
processing, such as de-husking rice and drying fresh fish. Specifically,
Qingtian dried fish, processed using traditional method, has a moder-
ate market both locally and overseas. However, such primary process-
ing methods make a limited contribution to value adding. According

TABLE 1 Price changes and value-adding rates of processing measures in QRFCS.
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to interview results, the average price of paddy rice is 4.4 yuan-kg™',
while de-husked rice is 6 yuan-kg™, reflecting a value-adding rate of
36%. The average price of fresh fish is 80 yuan-kg™, while dried fish is
300 yuan-kg™', reflecting a value-adding rate of 275%. However, as
there are weight losses during de-husking and drying, the actual
value-adding rates are much lower than they appear. Specifically, with
a milled recovery rate of approximately 75%, the actual value-adding
rate for rice is reduced to around 27%. Similarly, since 3 kg of fresh
fish yield only 1 kg of dried fish, the actual value-adding rate for fish
processing is approximately 25% (Table 1).

Deep and fine processing could offer higher value, but the overall
supply of QRFCS products is insufficient to meet large and stable
demands. Qingtian has limited arable land, and the area suitable for
rice-fish culture is even smaller, which limits the overall yield.
Additionally, rice-fish paddies have lower planting densities than
monoculture paddies to allow fish movement, resulting in rice yields
about 80% of monoculture levels. Fish stocking densities are also
lower than in ponds, with fish relying mostly on natural feed, leading
to longer growth cycles and lower yields. For smallholder farmers,
most rice and fish are consumed domestically, with only surplus sold.
Overall, QRFCS represents a small-scale GIAHS with small amounts
of agricultural products, and the limited production capacity limits its
potential for value adding through deep and fine processing.

3.1.3 Potentials of measures at the marketing
stage

At the marketing stage, QRFCS agricultural products have strong
potential for value adding through packaging, labelling, and market-
ing. Their rich cultural connotation and ecological benefits provide a
solid basis for enhancing perceived value, allowing these products to
be positioned as premium items. Attractive packaging and authorita-
tive certification labels help signal quality and justify higher prices.
Currently, most products use simple packages, such as plastic bags,
vacuum-sealed packs, or basic boxes, while a smaller number adopt
more customized or designed packages featuring the QRFCS logos.
However, the lack of uniformity in the logo on current packages hin-
ders consumers from forming a strong impression of the QRFCS
brand. The coexistence of QRFCS logos originating from different
sources and periods, combined with the absence of clear guidelines
for logo use. In practice, producers adopt available logos based on
accessibility and familiarity, which has led to the uniformity in logo
form across products.

Online marketing benefits from QRFCS’s reputation as one of the
world’s first GIAHS and the region’s robust internet infrastructure.
Since its designation, QRFCS has been promoted through multiple
channels such as television, newspapers and social media platforms. In
our interviews, consumers who are familiar with the cultural and eco-
logical significance of QRFCS agricultural products show a stronger

Processing Price before Price after Nominal Processing Actual
measure processing processing value-adding yield (%) value-
(yuan-kg) (yuan-kg™) rate (%) adding rate
(%)
Rice De-husking 4.4 (paddy rice) 6 (de-husked rice) 36% 75% 27%
Fish Drying 80 (fresh fish) 300 (dried fish) 275% 33% (3:1) 25%
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willingness to pay compared to those who are unaware. However, the
actual online platforms capable of facilitating sales remain limited and
most sales channels are still offline. Sales channels are more developed
for cooperatives and enterprises, which sell products to restaurants,
institutions, or through their own retail stores. In contrast, farmers’
overall sales options are limited, particularly for smallholders, which
results in the sale of their products at relatively low prices to interme-
diaries or local households. Nowadays, supported by rich cultural
activities and attractive agricultural landscapes, tourism has gradually
become a promising offline marketing channel at the heritage site. The
number of tourists visiting the heritage site has been steadily increas-
ing. Among the five tourists we interviewed, all expressed willingness
to purchase specialty agricultural products during their trip and were
willing to pay higher prices. Meanwhile, half of the interviewed farm-
ers also stated that tourists have become an important consumer group
for them. However, tourism infrastructure is still developing, and
awareness of farmers about marketing specialty products is limited,
resulting in no significant price difference between ordinary sales and
tourism-oriented sales. Ongoing efforts, such as the QRFCS Museum
and expansion of homestays and agritourism businesses, are expected
to gradually unlock further offline marketing potential.

Throughout the value chain, measures with notable value-adding
potential include eco-agriculture and certification at the production
stage, primary processing at the processing stage, and packaging, label-
ling, as well as online and offline marketing at the marketing stage.
Identifying these high-potential measures provides the foundation for
designing targeted value-adding pathways along the value chain.

3.2 Value-adding pathways analysis

Based on the potential value-adding measures identified above,
QREFCS agricultural products are best positioned for premium and
tourism markets, where consumers appreciate the ecological and cul-
tural significance of the products and are willing to pay a higher price.
In line with these target markets, we established systematic linkages
among value-adding measures across different stages and proposed
clear pathways for value adding.

10.3389/fsufs.2026.1764633

As shown in Figure 4, the value-adding pathways for QRFCS agri-
cultural products span the entire value chain, encompassing produc-
tion, processing, and marketing stages. By implementing corresponding
measures, agricultural products gradually move through the value
chain and ultimately enter the markets for consumption. Specifically,
eco-agriculture, represented as rice-fish culture, serves as the founda-
tion for all value-adding measures. Agricultural products from this
system can be enhanced through two primary routes: certification (e.g.,
green or organic labels) and primary processing (e.g., de-husking rice,
drying fresh fish). Certified products can also undergo further process-
ing to increase their value. Together, these measures mainly enhance
the physical value of GIAHS agricultural products.

Following production and processing, value adding extends into
the marketing stage, where it focuses on enhancing consumers’ per-
ceived value. Packaging and labeling differentiate products from
undifferentiated bulk commodities and support higher market prices
(Figure 3). Subsequently, the products are promoted through both
online and offline marketing strategies. Measures such as live stream-
ing, agritourism activities, and targeted promotional campaigns
convey the ecological and cultural significance of QRFCS products
while facilitating sales. Through these sequential and complementary
measures, agricultural products move from production to consump-
tion, translating their ecological and cultural significance into con-
sumers-recognized physical and perceived value.

3.3 Action interaction analysis

The effective functioning of value-adding pathways depends on
interaction and coordination among multiple actors. However, field
surveys show that linkages among actors involved in QRFCS agricul-
tural products remain weak. Interactions among smallholder farmers
are largely informal and lack stable cooperative arrangements. Although
cooperatives are widely established and typically led by large-scale farm-
ers, their interactions with smallholders are largely limited to product
procurement, with smallholders rarely involved in downstream pro-
cessing or marketing stages. Enterprises similarly engage with farmers
primarily through product procurement. Direct transactions between
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farmers and consumers remain marginal and are largely confined to
local social networks or occasional sales associated with tourism. At the
same time, government interventions, such as certification subsidies
and farmer training programs, have been implemented to support agri-
cultural production and sales. Nevertheless, the absence of coordinated
mechanisms linking production, processing, marketing, and consump-
tion constrain the further value adding of QRFCS agricultural products.
To better realize these pathways and to enable farmers to engage in
more value-adding stages, we propose an actor interaction model for
QREFCS agricultural products (Figure 5). This model clarifies the roles
and responsibilities, and strengthens both horizontal and vertical link-
ages among farmers, cooperatives, enterprises, consumers, and govern-
ment. Farmers are central to producing rice-fish culture products and
participating in both online and offline marketing. Through cooperative
organizations such as cooperatives and enterprises, farmers, particularly
smallholder farmers, are brought together and organized into more
structured forms of collaboration. Using cooperatives as an example,
farmers engage in cooperatives by contributing resources like products,
labor, and means of production, while cooperatives manage agricultural
products, finances, and land collectively. This cooperative model helps
promote value-adding measures such as certifying, processing, packag-
ing, labelling, and marketing, thereby alleviating constraints related to
farmers’ limited capital and weak marketing channels. At the same time,
cooperatives provide farmers with technical guidance, encouraging
them to adopt or continue engaging in eco-agricultural production.
Consumer engagement is another critical dimension of actor
interaction. Direct interactions through live streaming, agritourism,
or local markets reduce the distance between producers and consum-
ers, enabling farmers to communicate the ecological and cultural

10.3389/fsufs.2026.1764633

significance of their products to consumers. Such engagement
enhances consumers’ understanding and appreciation of QRFCS agri-
cultural products, ultimately supporting higher willingness to pay.

Throughout the implementation of value-adding pathways, the
Qingtian government plays a foundational role as an institutional facili-
tator and regulator within the actor interaction model. For farmers, the
government provides targeted financial support and training programs
to enhance production practices and the adoption of eco-agricultural
techniques. For cooperatives and enterprises, the government provides
financial support while exercising regulatory oversight to ensure stan-
dardized operations and fair benefit distribution along the value chain.
In addition, the government is responsible for public brand governance
by regulating the use of the QRFCS logo, supervising products bearing
the logo, and enhancing brand credibility in the market. At the same
time, public investment in infrastructure such as processing facilities,
logistics systems, and tourism infrastructure provides the material basis
for the implementation of value-adding measures.

4 Discussion

4.1 Leveraging certification and logos to
add values to GIAHS agricultural products

The case results indicate that the agricultural products from
QREFCS have the greatest potential for value adding in the produc-
tion and marketing stages. This potential can be realized through
measures such as eco-agriculture, product certifications, online
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and offline marketing. These value-adding strategies for QRFCS
agricultural products are proposed based on the current context of
small-scale production and limited deep processing capabilities
within QRFCS, a common situation of many GIAHS. For agricul-
tural products derived from such systems, value-adding measures
should prioritize niche markets, where consumers are more
responsive to ecological and cultural significance and are therefore
more likely to accept price premiums. The enhancement of physical
value forms the fundamental basis for perceived value, while the
enhancement of perceived value is crucial for making products’
physical attributes and ecological benefits visible and recognized
by consumers. Specifically, eco-agriculture and product certifica-
tion require effective signaling and marketing measures to com-
municate the distinctive features of their products to consumers.

In this context, product certification and its associated logos
play a critical role as effective signals that help reduce information
asymmetry between producers and consumers. Currently, GIAHS
agricultural products are primarily associated with two types of
product certifications: GI and Green/Organic Food. Certification
logos play a crucial role in leveraging the benefits of product cer-
tification for value adding. The usage rights of certification logos
are generally granted by authoritative organizations and are subject
to strict regulation, which is essential for enhancing consumer
trust in certification labels. Research indicates that over 70% of
consumers consider the presence of specific logos to be a decisive
factor when purchasing organic products (Melovic et al., 2020).

In addition to these certification logos, GIAHS should
strengthen the use of a unified heritage-specific logo that reflects
its identity, hereafter referred to as the GIAHS logo. The GIAHS
logo comprehensively reflects the connotations of its agricultural
products, including features of the origin, physical attributes, eco-
logical benefits, and cultural connotation. However, the case results
indicate that the lack of uniformity in GIAHS logo design and
application on product packaging weakens the formation of a clear
and coherent QRFCS brand image. Therefore, alongside promoting
the rich connotations of GIAHS agricultural products, it is crucial
to standardize and widely apply the GIAHS logo, so that these con-
notations can be consistently presented and recognized in the
market. Taken together, the coordinated use of GI, Green/Organic
Food, and GIAHS logos enables different dimensions of product
information to be jointly conveyed, thereby maximizing the value-
adding effects of logos and supporting the transformation of
GIAHS product features into consumer-recognized value.

4.2 Protecting farmers’ interests in
multi-actor value chain

Drawing on the case of QRFCS, this study demonstrates that
value-adding pathways for GIAHS agricultural products depend
on the coordination of multiple actors across different stages of the
value chain. Such multi-actor interaction has long been recognized
as a core principle of GIAHS conservation and development (Min
et al., 2016; Jiao and Min, 2017). The proposed actor interactive
model specifies the operational mechanisms through which multi-
actor participation in the context of agricultural products value
adding. The model identified in QRFCS not only deepens under-
standing of the cooperative mechanisms underpinning this case,
but also provides a reference for other GIAHS sites seeking to
develop multi-actor value-adding pathways.

Frontiers in Sustainable Food Systems

10.3389/fsufs.2026.1764633

In GIAHS contexts, the majority of producers are smallholder
farmers who face persistent constraints in capital availability, tech-
nical capacity, and market access. These structural constraints
weaken farmers’ bargaining power, leaving product prices largely
determined by purchasers, while also limiting farmers’ participa-
tion in downstream processing and marketing stages that generate
higher value-adding returns. In contrast to their disadvantaged
position in the value chain, these smallholders are the main actors
in eco-agricultural production and the key stakeholders in inherit-
ing GIAHS (Jiao et al., 2024; Zhang et al., 2023). Under such condi-
tions, inadequate protection of farmers’ interests in the process of
industrial development can directly undermine the conservation
and continuity of GIAHS. Safeguarding farmers’ interests should
therefore be regarded as a central concern in the implementation
of value-adding pathways. In particular, cooperatives and enter-
prises should adopt fair benefit-sharing mechanisms and contrac-
tual arrangements with farmers. Governmental guidance and
regulatory oversight play an indispensable role in this process.

In addition, ecological compensation serves as an important
redistributive mechanism in current GIAHS conservation prac-
tices. Ecological compensation policies not only encourage farmers
to adopt eco-agricultural practices, maximizing the ecological ben-
efits of GIAHS, but also compensate for the increased costs and
production losses incurred by using traditional, green, or organic
production measures (Min et al., 2016). Current ecological com-
pensation measures for agricultural heritage include cash compen-
sation (Jiao et al., 2021), agricultural product purchasing (Liu et
al., 2018), and funding for conservation activities (Yiu, 2014).
Among these, cash compensation is the most favored method by
farmers (Liu et al., 2018) and is also more suitable for the value
chain. Compared to purchasing, it does not restrict agricultural
products from entering the subsequent value-added stages; com-
pared to funding for activities, it allows farmers to benefit directly.

4.3 Theoretical contributions and
applicability of the conceptual framework

The proposed conceptual framework roots in value chain theory
to establish value-adding pathways from production to consumption.
Its contributions can be summarized in two aspects. First, rather than
treating value-adding measures as isolated interventions, the frame-
work conceptualizes value adding as a set of linked measures span-
ning production, processing, and marketing stages. These measures
are mutually reinforcing: eco-agriculture underpin certification,
which in turn support packaging and labelling at the marketing stage.
This full-chain perspective allows the framework to clarify how dif-
ferent measures interact to jointly enhance product value. Second, by
introducing physical value and perceived value from the consumer
perspective, the framework provides a more nuanced explanation of
the mechanisms underlying agricultural product value adding.
Specifically, it elucidates how the distinctive features of GIAHS agri-
cultural products can be translated into consumer-recognized physi-
cal and perceived value, ultimately realizing product value adding. In
this sense, the proposed framework enriches and extends agricultural
value chain theory by integrating consumer perception and agricul-
tural heritage systems into the analysis of value adding.

The QRFCS case provides empirical validation for the applicabil-
ity and effectiveness of the proposed framework. By mapping existing
value-adding measures along the stages of production, processing, and
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marketing, the framework proves effective in systematically organiz-
ing diverse measures and clarifying their interconnections in a real
GIAHS context. Through field investigation and interviews, the
framework facilitates the identification of both the advantages and the
limitations of current value-adding measures at different stages, as
well as their unrealized potential. In this sense, the framework not
only serves as an analytical tool for understanding how value adding
is currently implemented, but also provides a structured basis for diag-
nosing weaknesses and exploring future improvement pathways.

4.4 Limitations and future research
directions

The existing limitations of this study are primarily reflected in sev-
eral aspects. First, this study primarily relies on qualitative analysis,
drawing on interviews and secondary data to examine the advantages,
constraints, and potential of different value-adding measures. While this
approach is effective for revealing interactions and mechanisms along
the value-adding pathway, it does not allow for a precise quantification
of value added. In particular, the specific contribution of individual mea-
sures, the cumulative value added along the entire pathway, and their
long-term economic effects have not yet been systematically evaluated.
Second, the empirical analysis is based on a single case study, which con-
strains the representativeness of the findings. QRFCS represents a
common type of GIAHS characterized by small-scale production, under
which processing remain limited. However, GIAHS sites exhibit substan-
tial heterogeneity in their value-adding pathways. In some cases, such as
the Soave Traditional Vineyards, processing plays a central role, with
high-quality wine production generating significant adding value (FAO,
2018; Tarolli et al., 2023). This heterogeneity indicates that the relative
importance of different value-adding measures varies across GIAHS sites
depending on local resource endowments and development conditions.

Building on these limitations, several directions for future
research can be identified. First, extending the application of the pro-
posed framework to multiple GIAHS cases would facilitate its empiri-
cal validation and further refinement. On this basis, comparative
analyses across different types of GIAHS could be undertaken to
explore variations in value-adding pathways. Such comparisons could
clarify which elements of the framework are broadly applicable and
which require adjustment to local ecological, cultural, and market
conditions. Second, future research could adopt a consumer-centered
approach by quantifying preferences and willingness to pay for spe-
cific value-adding measures. Scaled measurements, such as those used
to assess consumer intention for organic food (Petrescu et al., 2017)
may help estimate the potential value adding by different measures.
Third, longitudinal studies are needed to track the long-term effects
of value-adding pathways, particularly with respect to ecological sus-
tainability and the transmission of local knowledge and farming cul-
ture. Such studies would allow for a more comprehensive assessment
of whether value adding in GIAHS can achieve not only short-term
economic gains but also long-term socio-ecological resilience.

5 Conclusion

Adding value to agricultural products is a vital strategy for
promoting the dynamic conservation of GIAHS. In response to
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the current lack of systematic value-adding models, this study
develops a conceptual framework for developing value-adding
pathways for GIAHS agricultural products along the value chain,
identifying two consumer-recognized values, physical value and
perceived value, as the core sources of added value. Using the
QRECS as a case study, this framework is applied to construct
specific value-adding pathways for GIAHS agricultural products
based on field research. The results indicate that the promising
measures lies in the development of eco-agriculture and product
certification in the production stage, primary processing in the
processing stage, and packaging, labelling, online and offline mar-
keting in the marketing stage. Secondly, we integrate these mea-
sures into a systematic structure and build the value-adding
pathways for QRFCS agricultural products. Additionally, we pro-
pose an actor interaction model designed to facilitate implementa-
tion and address existing limitations.

This study contributes to the understanding and practice of
agricultural product value adding in several ways. First, it devel-
ops a conceptual framework that clarifies the mechanisms through
which the distinctive features of GIAHS agricultural products are
transformed into consumer-recognized value, integrating the
entire value chain from production to consumption. Second, by
applying this framework to the QRFCS, the study provides con-
crete, actionable pathways for implementing value-adding mea-
sures at heritage sites, illustrating how theoretical insights can be
translated into practice. Third, the framework offers broader rel-
evance for other traditional agricultural systems, showing how
they can leverage their unique ecological, cultural, and product
advantages to achieve value adding, and eventually promote sus-
tainable development. Collectively, these contributions support
both the dynamic conservation of GIAHS and the sustainable
transformation of traditional agricultural systems in diverse
contexts.
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