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Collective Action Governance of Value Chain of Sturgeon in LAim Déng Province, Vietnam

1. Introduction

Major declines in natural sturgeon stocks due to overfishiag and pollution over the past
30 years, plus high market demand for caviar, have raised ques*.c»s un the sustainability of the
fish and encouraged sturgeon farming out of its natural p.~auction range, mainly for the
production of caviar (Bronzi and Rosenthal, 2014; Hunt, Z116,. Observing the financial benefits
of caviar production, Vietnam has persuaded invest. rs 12 engage in sturgeon farming. The
country has adopted an aggressive stance in prz.~oting sturgeon farming and is now listed

among the top ten global caviar producers (Brczi a.«d Rosenthal, 2014).

Vietnam invested in the developmer.- of the industry to assist in the diversification and
sustainability of its aquaculture sect~r Hunt, 2016). The government interest in sturgeon
production was based on equitak!~ <~d geographical distribution of income (Tuong, 2014).
Therefore, the government of \/Yiet,.am permitted the importation of four species of sturgeon
because of their ability to ada.t to some of the country’s coolest climatic areas found in
ecological zones at high ai:itudes, (Maslyuk and Didenko, 2013). Scientists believe that
Vietnam’s high temperat: res can help sturgeon to develop more rapidly, compared to other
countries (Tuong, 2014). These species of sturgeon have been present in Vietnam since 2005
and have been experimentally raised in many places in Vietnam, such as Sa Pa (Lao Cai), Na
Hang (Tuyen Quang), Thac Ba Reservoir (Yen Bai), Da Lat (LAm Ddng), and Da Mi Lake (Binh
Thuan), using cages, ponds, and flowing water. Sturgeon raised in these areas show a high level

of adaptation.

The production of a female sturgeon in Vietnam takes about 6 to 8 years (Bronzi and
Rosenthal, 2014). While producers wait for the high-priced caviar, they produce sturgeon flesh

to defray some of their expenses. Though the production of sturgeon for flesh has increased



and many companies have attempted to produce this fish, the development of the sturgeon
industry in Vietnam has not been commensurate with the natural potential of this country (The
Fish Site, 2009). Many financiers who have attempted to invest in the industry have failed
because of a lack of technical know-how to produce caviar, the hefty investment costs, a weak
marketing chain, and a lack of network development. Added to the afore mentioned reasons
for failure are that producers depend on their own experiences, and therefore, the quality of
the sturgeon flesh is unstable, its price higher than it is in other countries in the region, and its
economic efficiency is low. In addition, sturgeon from China hav : flooded Vietnam’s market at

a lower price than the "Dalat Sturgeon”.

Vietnam has found a way to produce sturgeon fle<h "or a captive and unsaturated
market, and therefore, the industry has had a good s.a.* \.dgan and Phong, 2016). However,
there are few studies that examine the economics ¢ s.irgeon production and marketing in
general and in Vietnam. In this study, we exai~.ne the sturgeon value chain in L&m Doéng

Province because of its production level ar 4 n imv 2r of farms.

The aim of the paper is to ccnduct a supply and value chain analysis of sturgeon
production and distribution for the . n J6ng sturgeon industry. The study will help domestic
producers to differentiate their 6. ~duct and assist in developing a competitive advantage in the

sturgeon market to ensure sus*an.3bility and market dominance in the future.
Objectives

The objectives . the study are to better understand and report on sturgeon industry
profitability and efficiency in LAm Ddng Province and to evaluate how industry participants are
influenced by collaborative action association governance. More specifically, the study aims to

identify the supply and value chains, and to do the following:

1) Determine the efficiency of sturgeon meat product movement along the supply
chain.
2) Map the value chain for sturgeon in L&m Doéng Province, describing the main

stakeholders and the flow of product through the value chain.



3) Understand the costs and earnings profiles of the different activities performed by

actors as they move the products along the value chain.

4) Evaluate how the concept of collaborative governance influences profitability,

distribution of value added, and efficiency along the supply and value chains.

5) Identify the key constraints and problems impacting different actors in the value

chain.

The paper is organized by giving a brief history of sturgeon production and marketing
and then an in depth examination of the global value chain. The :1sthod follows the framework
and value chain analysis. The results then generate and dis.cus- 1.ndings of a survey, plus
information from key informants and secondary data. A dis-ussion follows and finally the

concluding remarks.

2. History, introduction and production of s."'rgeon in Vietnam

Sturgeon and paddlefist arc some of the oldest living vertebrates, with fossil records
dating back more than 150 n illion years. Their skeletons are mostly cartilaginous. Most
sturgeons are anadromo is 0, semi-anadromous; that is, they live in oceanic or brackish waters,
respectively, and then n.grate to freshwater rivers for spawning (Mims et al. 2002). Some
species, such as the lake and shovelnose sturgeons, are potamodromous and live in freshwater
their entire lives. Sturgeon and paddlefish produce caviar, unfertilized processed eggs, which
serve as a source of protein and a chief income earner to a number of producing countries
(Bronzi, 2017). Production and exports have been declining globally due to, among other
factors, habitat degradation and heavy market demand that lead to overexploitation, and illegal
trade of caviar and the fish itself. Of the 27 species of sturgeon and paddlefish known, 85% are

now on the brink of extinction (WWF, 2017).



Aqguaculture production of sturgeon products started to increase in the early 2000s,
though actual experimentation began as early as the 1940s to 1950s (Chebanov and Williot,
2018). A total of 2,329 commercial sturgeon farms were recorded globally by 2017. Of these
farms, 54% were located in China, followed by Russia (24%), the Middle East (8%), the Far East
(7%) and Europe (6%). Among the farming technologies, flow-through (FT) systems (36%) were
most common, followed by recirculation aquaculture systems (RAS) (21%), cages (18%), mix
FT/RAS (11%), and ponds (6%). In total the aquaculture sturgeon biomass production peaked at
about 129,608 tons in the year 2015, and declined to 119,979 tor s in 2016, and to 102,327 tons
in 2017 (Bronzi et al., 2019). China contributed about 79,638 tun. to the overall production in
2017, followed by Russia (6,800 tons), Armenia (6,000 tors), ‘ran (2,514 tons), and 52 other
countries with less than 1,000 tons each. This producticn exceeded the wild caught fishery
harvest during the 1970-1980s by more than four t.mes. By 2016, production had reached
127,780 tons of sturgeon meat and caviar globa’iy with 86% produced in China (Bronzi et al.
2019). Caviar production was estimated to re ch 340 tons in 2016 and is forecast to reach
approximately 550 tons by 2020, raising v~r_erns that supply will exceed demand and hence,
prices and profits will fall (Bronzi et ai., 2017). Trade data showed that exported caviar (re-)
exports (both sourced from the wilc. 7.no aquaculture) declined from 229 tons in 2000 to 108
tons in 2015. Exports from aqua<u'ture sources increased during the same period, and made up

95% of all trade by weight (Ha -is cnd Shiraishi, 2018).

The three highasi ran ted countries of origin and direct export during the period 2010-
2015 were China, the | SA and Italy. The top three individual exporting countries were
Germany, France, The United Arab Emirates while the USA, Japan and France were the highest
ranked importing countries. However, the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) trade data indicate that the EU (28 EU Member States)
was the largest importing market for caviar between 2010 and 2015 (WWF, 2018).

The increased demand for wild caught sturgeon and its short supply resulted in high
prices and increased profits. Therefore, overfishing, poaching and illegal fishing pervaded the

industry and the disappearance of certain species in particular regions became evident. To



avoid the disappearance of sturgeon species and to ensure that production and trade are
sustainable, all species of sturgeon and paddlefish were listed on CITES since 1998 (Harris and

Shiraishi, 2018).

The market enjoyed 15 years of high prices until supply outstripped demand due to
overproduction from aquaculture and the acceptance of quality differences between wild
source of caviar and that emanating from aquaculture production. In spite of the increased
supply of caviar on the world market, prices stabilized because of an increase in world demand
and trade due to development of new markets (Bronzi anu Rosenthal, 2014). “Private
customers and mass retailers” seem to be the most important ~us .omers at present, followed
by “re-packers and airlines”. Consumers of the product c2: <ide.r quality, price and image and
publicity as the three main product characteristics vali.ed in their product choice (Bronzi et al.

2019).

Vietnam government and experts in ‘earun of economic alternatives to spur rural
development and economic growth ide. tifiad and encouraged the production of the high
priced caviar and sturgeon. With as_istance from Russian experts, the Fisheries Research
Institute (RIA 1) imported sturgeon =74 1.cgan experimenting with breeding the species in May
2005. In 2006 Ca Tam Viet Nam / »unuers and experts with the encouragement of the Ministry
of Fisheries, Ministry of Scienc= «nd Technology, Fisheries Association and many agencies and
other organizations first ro.duoced a research and study of “Survival and Raising Acipenserdae

forms in Vietham”.

In 2007, the Ha Quang Joint Stock Company cooperated with Russian experts to test the
hatching and raising of Siberian, Russian, and Sterlet sturgeon at Tuyen Lam Lake (Dalat, Ldm
DPong), and succeeded. In November 2007, the company transferred all techniques to Vietnam
Sturgeon Company Ltd in Da Lat. In 2008, Vietnam Sturgeon Company Ltd applied these
techniques to raise Sterlet, Russian, Beluga, and Siberian sturgeon in the Da Mi Hydropower
Reservoir (Binh Thuan Province) (Association for the Development of Coldwater Fish of Lam
Pdng, 2017). The water temperature in this lake averaged 30.5°C in July 2008. However, more

than 20,000 Siberian, Russian, and Sterlet sturgeon survived, ate well, and gained weight at a



normal pace. The estimated output of sturgeon raised by Vietnam Sturgeon Company Ltd was
about 300 tons in 2009 and expected to increase to 800-1,000 tons from 2010 onwards. Besides
raising and exporting live sturgeon, the company also aimed to produce sturgeon caviar for
export to countries such as Japan, America, and Russia in the next few years (Association for

the Development of Coldwater Fish of LAm Déng, 2017).

The Phuong Bac Sturgeon Joint Stock Company located in (Thinh Hung, Yen Binh, Yen
Bai) utilized cold spring water in 2009 to build a sturgeon hatchery in Thuong Bang La
commune, Van Chan district (Yen Bai Province), and to commercia.'v raise Siberian and Russian
sturgeon in Thac Ba Reservoir. To date, this experimental mcdel has produced tens of
thousands of broodstock and sturgeon fingerlings anc .ast:lled seven commercial cages
(estimated value of each cage is 1.0 billion VND or <SL 500,000; 1 USD = 22,000 VND).
September 2009 served as an important juncture for thc company to expand its operation in
order to attain the expected commercial sturgec praduction for 2010. At the same time, the
company raised about 1,000 broodstock tt.ro.'gh 3 process of careful selection, and conducted
studies on breeding that stimulated the expa. sion and development of the sturgeon industry in
Yen Bai (Association for the Develr.ment of Coldwater Fish of Ldm Déng, 2017). Other
companies such as Giang Ly Comr.a.>v (Ja Lat, Ldm Ddng), Thien Ha Company (Sa Pa, Lao Cai),
and Chu Va Hydroelectric Pow:r Company Limited also invested in raising sturgeon, but on a

smaller scale.

Currently, sturgen are raised in Vietnam using a variety of systems: they can be grown
in tanks, ponds, ponds with flow-through streams originating from cold springs, and cages
anchored in reservoirs. Since most sturgeon are kept at a temperature of 16-28°C, the fish grow
1.5-2.0 times faster than in temperate countries, the feed conversion ratio (FCR) is lower, and
the raising time is shorter, so the labor cost is lower. These factors give sturgeon from Vietnam
a competitive advantage in terms of price compared with sturgeon from temperate countries.
By 2017, Vietnam had already moved to the 10" place in global sturgeon biomass production of

countries producing more than 100 tons annually (Bronzi et al.2019).



2.1. Situation of sturgeon production in Vietnam and Ldm Déng

According to FAO statistics (FAO, 2016), the production of sturgeon in Vietnam
increased continuously from an output of only 120 tons per year in 2008 to 1,200 tons in 2013,
at an average annual growth rate of 29.21%. From 2013 to 2014, the production of sturgeon
declined sharply from 1,200 tons/year to 693 tons per year, with a decreased annual growth
rate of 42.3% (Figure 1). During this period, many sturgeon businesses failed because of
inadequate and inappropriate management models and lack ¢ technical knowledge. Early
producers were unable to compete with low-priced Chirzsc nnports. From 2014 to 2016,
sturgeon production increased again from 693 tons to 95.' tons per year, at an average annual
growth rate of 15.97% (Figure 1). Through the adopt. *n ¢ f appropriate farming practices and
new technology such as the flow-through sv.iom, sturgeon productivity has improved
significantly in the last 5 years, from 7-10 kg/t-* in 2011 to 20-30 kg/m? and 50 kg/m?in 2016

(Figure 1).

The Research Institute for Ac:'acc'ture Il has completed studies on raising sturgeon
using a closed recirculation syste:> . “.s system enhanced the vyield to 61.67 kg/m?® with a
survival rate of 95.7% and a g-hw\" rate of 8.46 g/day, compared to the cage-raising system
(vield 33.72 kg/m?, survival -ate 28.7%, growth rate 7.86 g/day). The widespread application of
this technology on sturge on 1irms will boost production and contribute to the establishment of

the caviar industry in Viet 1am (LAm Ddng Department of Livestock Production, 2017).
[PLACE FIGURE 1 HERE]

2.2. Status of sturgeon rearing in LAm Dong

In LAm Dobng, sturgeon are raised in cages on the reservoir (there are 185 cages on the
reservoir at Ka La Lake, Di Linh District, belonging to Seaprodex Joint Stock Company, which is

the enterprise using this form effectively), canvas-bottomed ponds, and composite tanks.



However, raising sturgeon in flowing streams is currently the most economically efficient
system in LAm Doéng. The flowing stream system helps to increase production rapidly and

ensure product quality before sale.

The surface area used to raise sturgeon in 2017 was 50.86 ha (Figure 2). The average
yield was 19.27 tons per ha, compared with 13.5 tons per ha in 2012. The yield of sturgeon
raised in cages on Kala reservoir was 21 kg/m® in 2017 compared to 8.5 kg/m?® in 2012. The
average, production area growth rate of sturgeon in LAm Déng was 17.62% per year from 2012

to 2017.

Sturgeon raised in flowing streams through cemen* w.1ks accounted for 85% of total
production, while the rest were raised in cages, reservoi, *. and other systems. The production
of sturgeon in L&m Doéng in 2017 was three times higi. >r tt an in 2012, although the number of
enterprises investing in sturgeon decreased by r..> third. From 2012 to 2017, production of

sturgeon increased steadily at an average grow*h ra.e of 26.29% per year.

[PLACE FIGURE 2 HERE

3. Research method
3.1. Study area

LAm Doéng Province is located in the Central Highlands (TAy Nguyén) region of Vietnam
(Figure 3). Its capital is Da Lat. LAm Dong borders Khanh Hoa Province and Ninh Thuan Province
to the east, Dong Nai Province to the southwest, Binh Thuan Province to the southeast, Dak Lak
Province to the north, and Dak Nong Province to the northwest. Ldm Déng is a mountainous
province, and 70% of its area is covered in forest. In the northern region of the province,
mountains such as Bidoup (2,287 m) and Lang Bian (2,167 m), can reach above 2,000 m in

altitude.



[PLACE FIGURE 3 HERE]

LAm Poéng Province has a tropical climate and experiences heavy monsoon rains. The
weather is temperate and mild year-round, with average annual temperatures of 16°C- 23°C.
The dry season is from December to March and the rainy season is from April to November.
Annual rainfall ranges from 1,600-2,700 mm, but it is not evenly distributed in time and place;
most days are sunny. The area receiving the southwest wind (Bao Loc City) has a high annual
rainfall, amounting to 3,771 mm. Given the mild climate and the abundance of water, this

province was chosen as an ideal area for the production of sturgeo.

3.2. Production conditions for sturgeon

The sturgeon is the oldest of freshw..>r iishes (Chebanov, 2011). Four species: Siberian,
Beluga, Russian, and Sterlet were introduc 1 in Vietnam 11 years ago. The Chinese sturgeon
was also introduced, but its appeal was h.~ited because of complaints about the taste and time
to attain maturity (Hunt, 2016). A'l s11'geon species naturally inhabit temperate zones. The
favorable temperature range is 12-20°C (Baensch et al.,, 1991). Water temperature during
spawning ranges from 9-18°C \~AQ, 2012). The absence of sturgeons from tropical rivers is
probably related to theii the 'mal requirements for maturation and early development, which
generally need temperatu res below 20°C (Bemis and Kynard, 1997). The species are migratory,
but require low-salinity waters (5.43-14.34%) and cannot survive extreme climatic conditions.
Sturgeons are vulnerable to changing habitat conditions, but can live in aquaculture facilities

designed to account for their natural habitat.

3.3. Study approach
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Supply and value chain analyses in fisheries and aquaculture have a number of benefits,
such as providing policy makers and fishing company management with a systematic tool that
allows them to understand the processes in the industry (Russell and Haanoomanjae, 2012). To

generate information for the production of this tool, these steps were followed:

i Review the national context and the market in which the supply and value chain
operate.

ii. Map and analyze the value chain using the benchmark of the nodes’ performance
against others and over time.

iii. Assess critical challenges and factors.

iv. Recommend ways to improve value chain perforr@anc> and sustainability.

V. Assess and evaluate the strengths and weakness~s and the costs and benefits of each
link in the value chain.

The researchers collected quantitative duwc for each link in the value chain through
structured questionnaires used to interview t..=» key players in the sector. Primary data were
collected from the seven (G7 sturgeon, firms that are responsible for 85% of sturgeon
production in LAm Ddng province. Data were also collected from one sturgeon collector in Ho
Chi Minh City, two collectors in Da .7 ¢, wwo retailers and supermarkets, and two restaurants
and hotels in Dam Rong District, | ac vuong District, Da Lat City, and Tan Binh District, Ho Chi
Minh City, from December 207 (0 July 2018. The sample size and the province selected are
large enough to draw cor.uicsiuns about the sturgeon flesh production industry, since many of
the other firms concent. ~te mainly on caviar production. The G7 firms are responsible for 85%
of all sturgeon producea in L&m Déng Province, and the province is responsible for about 55%

of all sturgeon produced in Vietnam.

Secondary data were sourced from local departments such as the Agricultural and Rural
Development Department and the L&m Doéng Sub-Department of Livestock, Veterinary, and
Aguatic Production, and from the Association for the Development of Coldwater Fish of Lam
DPong for the periods 2007 to 2018 (MARD, 2015; General Statistics Office of Vietnam, 2013).
We also benefited from research information and results published in reports and magazines in

Vietnam.
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The data collected from primary and secondary sources were entered in an Excel
spreadsheet to develop simple enterprise budgets for each of the major actors operating in the
sturgeon market. We also performed descriptive statistics for the important variables where

needed (Cong, 2018).

4.0 Framework: Value Chain Analysis

Sustainability is at the core of every value chain ac*:.’ty. rhe fishery and aquaculture
value chain includes value-adding activities involved in th~ cowversion of inputs into outputs to
deliver goods to the final users or consumers (Porte. 1£85; Porter, 1990; Kotni, 2016). The
term value chain describes a model of how #+nis purchase raw material inputs (feed,
equipment, captures, and culture fisheries) 2'd «2d value to them through production and
marketing processes and functions until hev arrive at the consumer’s table (Kaplinsky, 2004;
De Silva, 2011). Organization of the vcolue chain should facilitate links for the formation of a
solid base to attain competitive adv \nia ;2 (Pathania-Jain, 2001). The functions of each link in
the chain involve sourcing inpu**. pi1>ducing goods or services, and then distributing/selling
products to the next link in “he ~hain. Lynch (2003) combined the functional aspects of the
chain with its organization~! «-*vities. The author said that the value chain entails the linkage
of two areas that leaa (2 7= assessment of the contribution of each part to the overall added

value.

Value chain analysis (VCA) is a mapping activity that allows a firm to identify all
marketing transactions and support activities that add value to its final product and analyze
these activities in terms of contribution to net benefits (Kaplinsky and Morris, 2001; Hellin and
Meijer, 2006). These marketing activities result in increased efficiency flow and profits to the
actors working along the value chain (De Silva, 2011). VCA also serves as a diagnostic tool that
helps firms to sort out their activities and substitute less costly inputs for ones that are more

expensive in the efficient transfer of goods from producers to consumers (Taylor, 2005).
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Fisheries VCA involves the evaluation of all activities required to efficiently transfer products
(whole fish, fillets, fish steaks, fish nuggets, and processed fish) to the final consumers (Chidoko
et al., 2014; Christensen et al., 2011). VCA is necessary to capture the essence of the structure
of markets, their relationships, actor participation, their conduct and performance, and the

critical constraints that limit the proper functioning of the market (Macfadyen et al., 2012).

VCA focuses on examining the actors, structures, and dynamics of value chains,
particularly the typologies of various actors and the activities, linkages, and relations between
them (Bowig et al., 2010). To date, VCA studies in the fisheries inu.stry have centered on areas
with more developed aquaculture value chains and a long his*ory of production. Value chain
analyses are rare in the early stages of production of a sprc.=s end are seldom included as part
of the pilot economic and financial analyses (Lim, 201€). .~ some cases, supply chain analysis is
preferred at the implementation stages of a project. 'a v~A and market studies of fishery and
aquaculture products, marketing costs and m.rce.ing margins are important measurable
variables (Nowsad, 2016), whereas suppl* cr ain analysis emphasizes technical and economic

efficiency.

The relationship between val s¢ a .d supply chains has been discussed in several studies
(Barney, 1997; Lazzarini, et. al., 2901, Sweeney, 2009). Supply chains are sets of downstream
activities representing consec.tiv> stages of value creation (Sweeney, 2009). The supply chain
comprises the flow of al' \~tc..nation, products, materials, and funds between the different
stages of creating ana -emng a product. In supply chains, production is focused on efficient
logistics using upstrean: and downstream businesses aimed mostly at pushing products to
market. Supply chains are primarily focused on costs and reducing the time taken to present
the product at the point of sale (Hackshaw, 2016). Every step in the process, including
producing a good or service, manufacturing it, transporting it to a place of sale, and selling it,
encompasses a company's supply chain (Tarver, 2018). Steps in the supply chain, such as
inbound logistics, production, and outbound logistics, offer many direct opportunities to add

value to the fish for customers/consumers.
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In contrast to the supply chain, the value chain is a sequence of upstream activities that
add value to a product, from primary production through processing and marketing, up to the
final sale to the consumer (Nick, 2014). Value chain activities are seen as the strategic evolution
in the process of meeting consumer demand, as the market participants seek to achieve
product differentiation and gain competitive advantage through value adding or value creation
initiatives at each node in the product supply chain. The value starts from the consumer in the

form of a demand for the product (Feller et al., 2006).

Value chain analysis explains the relationships among ti\o actors and the regulatory
agencies as they organize a range of activities to move the gcad ‘rom primary production to
end consumers, distribute profits, and control resourc?s anl environmental sustainability
(Gereffi, 1995; Gereffi and Korzeniewicz, 1994; Gereffi e. 21., 2005; Raikes, 2011; Ribot, 2002).
The approach can be characterized as “a tool for ur.destanding who benefits from natural
resources, the rules and regulations that enforce ~nt ‘ol of those patterns of behavior and how
the distribution of benefits might be changzd (Ri-ot, 1998). Those agents that “drive” or direct
the vertical coordination of the chain assume greater power, and attempt to control and
regulate the mechanisms that incre.-e _ales and reduce costs, increasing net profits and
ensuring efficient movement of tiic v.uduct to final consumers (Daviron and Gibbon, 2002).

III

These more powerful agents r-ay adopt a “command and control” approach to execute their
function for the good of tho group. The important aspect of this arrangement is determining
who is in charge of acc=ss (o supply chain processes and the contractual, functional, and
relational linkages in exis' ance. Social and hierarchical relations definitely influence the supply
and value chains and exercise power over market access, value addition distribution, and profit
margin (Ribot, 1998; Gereffi and Korzeniewicz, 1994). According to Ketchen and Guinipero
(2004), as stated in Carbone (2017), “the supply chain belongs to the vast category of hybrid

institutions or complex business forms organized to perform tasks that neither the market nor

the firm can achieve under specified conditions.”

Gereffi et al. (2005) developed a typology that describes the governance of

relationships, or the rules and behaviors of primary actors along the supply and value chains.
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The authors defined five types of value chain power relationships or governance that range
from market to hierarchy, including modular, relational, and captive (Gereffi et al. 2005; Ponte
and Sturgeon, 2014). Market-based governance means that no single supply chain actor has
control over the other supply chain actors. Bijman et al. (2011) believed that coordination may
be essential because of the mutual dependencies (or interdependencies) between different
activities and diverse transactions in the value chain. The coordination may not necessarily
require internal execution, but various institutional governance mechanisms may come into
play based on the complexity of the business activities, the natui 2 of the actors, and the social,
political, economic, and environmental settings in which the relaiw. 4 vusinesses operate. Quchi
(1980) distinguished three principal governance mechanisr.is: market, bureaucracy, and clan.
Grandori and Furnmari (2008) named four: market, hie.archy, community, and democracy.
Ménard (2004) took the concept of hybrid forms ot rov:rnance a step further: building on
Williamson’s (1991) hybrid forms between mark:. and hierarchies. Ménard (2004) called the
hybrids “a collection of weirdos” to express the r heterogeneity. Saarelainen and Sievers (2012)

believed that these hybrids may include cc ~c zratives and collective action organizations.

The intermediate form of hybr..' g¢ ‘ernance encompasses both market and hierarchical
governance. Hence collective actir.i, is .iaced under the hybrid form of governance mechanism
(Table 1) for this study. Ci'lecuive action organizations are voluntary associations of
businesspeople who coope-ate to pursue common interests of members. Because of high
transaction and invectm >nt costs, small holders without the capital to enter business may
resort to collective actior groups to enable all farmers to participate in sturgeon investment.
These business associations or collective action groups support members in developing their
production and business activities, protect their interests, and represent them. Activities can
include lobbying, information gathering, creating market protection mechanisms, providing
business services, and market research. In order for smallholders to participate in collective
action activities, they need resources which determine whether an individual participates or
not and to what extent the individual participates (Mutonyi, 2016). Such action organizations

can be linked to a value chain both vertically (buyer-seller relationships) and horizontally (inter-
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firm coordination, linkages to service providers and policy makers) (Saarelainen and Sievers,

2012).

Vertical integration works in unison with horizontal integration to stimulate business
growth linkages (Neven and Reardon, 2002). Zuurbieret et al., (1996) contended that horizontal
integration can elicit vertical cooperation, and this is why vertical integration usually follows
horizontal integration (Neven and Reardon, 2002). Horizontal activities include grouping
together to increase small producers’ bargaining power and therefore, strengthening their
position in the value chain (Bijman and Hanisch, 2012). ImpcJrtant vertical activities by
cooperatives and business associations can include proviang .nformation about market

requirements and supporting their members in complying w.th t 1em.

The nature of the sturgeon product under stuu . it, stage in the product life cycle, and
the years required for its production (Maslyuk ar. Didenko, 2013) force us to adapt the types
of governance mechanisms proposed by Bijma:* et ai.( 2011). We have substituted collaborative
action organizations for community go.~=rrance in the model proposed by Grandori and
Furnmari (2008) (Table 1). We do nou ~ccept this typology as the ultimate classification, but
rather a proposed modification for a d’ve. sified approach to model the solution to the problem
at hand. We also integrate the .tages and conditions of production and marketing and the
various channels of the suppl, chcin to show how the type of governance influences the value
added and profit distribu’icn .\iroughout the marketing chain. Since sturgeon production is in
the early stages of the 1. duscry life cycle, a group of producers have put together an association

to assist with governance of the value chain.

[PLACE TABLE 1 HERE]

5. Results and discussions

5.1. Supply and value chain
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The main actors involved in the sturgeon supply and value chains in LAm Ddng Province include
the collective action association (already described), input providers, sturgeon farmers, local
sturgeon collectors, and other collectors, wholesalers, retailers, hoteliers, restaurants, and

consumers.
5.1.1. Governance along the value chain

Decree 98 of 2018 regulates all associations for the production and sale of agricultural
products in Vietham. Under the new regulation, parties assumirg the prime responsibility for
creating associations receive state budget support up to VNI 270 million or USD13, 836 to
secure consultancy services for the formation of an associatiui.. uie study of the establishment
of an association project, design contracts and developm. nt pians for production, trading, and
marketing. An association project also receives state .pr ort equal to 30% of the investment
funds for equipment and construction of infrastr..*ure facilities, which must not exceed VND
10 billion (USD 495.00)(Vietnam Law and Legza' Forum Official Gazatte, 2018). The associations
may include joint venture companies. In t.°e ~.ase of the association under study, it is under the
supervision of the Ministry of Agricultu-= and Rural Development and the People’s Committee

of L&m Déng Province.

On July 7, 2017, the Ac-ociction for the Development of Coldwater Fish of Lam Déng
was formed by a group of ::urgeon-producing companies in LAm Doéng Province. The
association, which is cla sed as a “collective action association,” approved a draft MoU with
seven voluntary membe s (G7) to implement principles related to the production and
consumption of cold-water fish. A five-member committee heads the association, including a
chairperson, two vice-chairs, and two other members. A three-member supervisory board
handles the activities of the association. Under the signed agreement, members must agree to

these stipulations:

e Production enterprises can only sell to Truong Toan Limited Liability Company,
which plays the role of the central body for purchasing sturgeon in the local market
and Ho Chi Minh City.
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Vi.

Member enterprises operate under the supervision of the association in establishing
mechanisms for price agreements, production planning, and consumption of sturgeon.
Members operate under the supervision of the association in establishing a price
negotiation mechanism.
Members must tag the fish marketed to establish a brand of sturgeon produced in the
Lam Déng Province.
Members commit to pay a membership fee of 500 million VND (22,728.00USD) per
year and fines will be deducted from the fees until the fee reaches a minimum of
300,000,000 VND or 13,636 USD; then the fund mus. be replenished with more
contribution.
The association will levy fines of between 5C n.*!lion and 300 million VND (USD
2,273 and 13,636) for violations of its code 01 henavior.
For example:
The late submission or no submissio. of a production and distribution plan to the
association results in a fine of 5¢ m’llic VND (USD 2,273.00);
Failure to comply with productioi. and distribution plan generates a fine of 50 million
VND (USD 2,273.00);
Failure to acquire seeds frrm companies not listed or not sanctioned by the
association results in a 1.ne of 3000 million VND (USD 13,636.00).
The use of banded suhswances results in a fine of 300 million VND (USD 13,636.00);
The purchase ur .ale of foreign sturgeon in violation of association rules will bring a
fine 300 mil,~n vND (USD 13,636.00);
Selling fish w an organization not designated by the association without a credible
explanation results in a fine of 300 million VND (USD13, 636.00).

The administration of fines depends on the detection and agreement of 50% of the voting

membership.

5.1.2. Collective action association
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The collective action association seeks to control market participants’ behaviors to
ensure market success. Members must sign and adhere to a contract in which there is a
membership fee. The signed contract is the binding legal document for fulfilling the obligations
of the parties, protecting the legitimate rights and interests among the input suppliers, the
farming enterprises, and collecting and purchasing businesses according to the terms of the

contract.

The group’s stringent regulations on production, marketing, and environmental
regulation set the tone for the industry and control its structure o« ~d profitability. Its decisions
and direction are in line with the mandates of the national an lo'.al ministries of agriculture,
the local people’s committee, and the research institute ¢ encure that the sturgeon industry
grows sustainably. Its high registration fee, regulatior: «~tcrcement on selling requirements,
market linkages, command and control mechanism. an3 relational/market interconnections
influence market participants’ profits and valie adrlition. The association uses a horizontal
integration process to bring producers togzth 2r 1or joint action, and vertical integration plus a
system of command and control to regulate ond enforce codes of conduct for actors operating

along the supply and value chains.

The association is relati.ely new but it is in the process of developing detailed
regulations to monitor the bchavior of operators at various stages of the value chain and to
solicit commitments from . 'o.uers of broodstock, feed, chemicals, and equipment for market
participants. According *o wie survey, out of the seven members producing sturgeon in Lam
Pdng, three units sold swurgeon only to Truong Toan Co., Ltd., the designated intermediary for
the association, and four members sold their sturgeon mainly to Truong Toan Co., Ltd., plus
traders and consumers in the province. The association attempted to exert control along the
supply and value chains in order to affect supply, quality, standards, and distributional benefits
along the chains. However, producers experienced climatic disaster in 2018 and were permitted

to sell to other collectors without a penalty.

5.1.3. Input providers
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Input providers include broodstock providers, fingerling suppliers, chemical suppliers, and
equipment businesses. Farmers were free to purchase some inputs with or without contract or
regulatory supervision from the Association for the Development of Coldwater Fish of Lam
Pong for the period 2007-2018. According to the survey, there are three enterprises supplying
breeding stock: Da Phu Limited Company, Ngoc Mai Trang Limited Company, and Khanh Van
Limited Company. There are four enterprises producing their own broodstock: Dai Duong
Spring Co., Ltd.; Viet Duc Trading Co., Ltd.; Phi Huynh Limited Company; and Truong Toan
Limited Company. The association has identified only two of t.e companies, Viet Duc Trading
Co., Ltd.and Phi Huynh Limited Company as the companies ‘rori which producers must source
seeds or breeding stock. Truong Toan and Dai Duong sp.ing Co., Ltd. use all its own breeding
stock for raising sturgeon. The producing companies nu.t use 100% Siberian sturgeon seeds.
The results also show that 100% of the sturgecon cnt:rprises surveyed signed contracts to buy

breeding stocks from the two selected con pa. ies.

Three feed companies sell - vo *ypes of imported feed from Russia for fingerlings 50 g
and under, and for fish above 0 g. The feed companies provide credit to producers, and also
transport the feed to their far..3s. The survey indicates that these are the enterprises that
supplied feed to produce rs: ' omboy—Skretting Long An Company, UNI President Vietham—Binh
Duong, and Raisio (Finlan.!) (Cong, 2018). These companies were recognized by the association
as legitimate suppliers of feeds. The survey suggests the existence of a relational/market
linkage between enterprises and also 100% of the sturgeon-producing enterprises selected the
alternative of signing contracts to buy feed from these feed suppliers. There are a number of

suppliers of chemicals and equipment proving inputs to producers.

5.1.4. Sturgeon producing companies
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The farmers are mainly joint-stock or single-owned companies. They purchase
fingerlings, feed, and other inputs from known business entities. The sturgeon producers have
market/relational linkages with the input providers. However, the relationship that exists
between the farmers, collectors, and wholesalers/retailers is regulated by the Association for
the Development of Coldwater Fish of LAm Ddng, based on operational instruments of consent,
joint decisions, regulations, and punishments, or a command and control system. This group
seeks to ensure the smooth operation of the value chain through democratic representation

and consensus.

The area for raising sturgeon occupied 47 hectares in .017. The average yield in 2017
reached 19.27 tons/ha compared with 13.5 tons/ha in 2012, the productivity of sturgeon raised
on the Kala reservoir was 21 kg/m3 in 2017 compare.u . 'iti. 8.5 kg/m3 in 2012. Although the
number of enterprises investing in raising sturgeon fel' by ~ne third, the production of sturgeon
was up 3.0 times compared to the production in .12 (in 2012, the production of sturgeon was
305 tons). Production totals for commerc’al . turgeon from the G7 enterprises in 2015, 2016,
and 2017 were 547, 687.5, and 826 tons . ~spectively (Association for the Development of
Coldwater Fish of Lam Dong, 2017).

The flow diagram in Figu. > 4 shows the relational linkages among the various market
participants. After 10-12 months, 1 sturgeon reaches 2 kg and goes through one of the supply
chain participants dictate~ v ..ie association or is sold at the pond bank. Commercial sturgeon
producers may also sup,>ly ish directly to the collectors along the value chain if the designated

collector is unable to purchase the product at a given time.

5.1.5. Production costs and returns

The average production cost of sturgeon for the period 2015-2017 was 119,968 VND/kg
(USD 4.74/kg), but the average sale price for the same period was 151,667 VND/kg (USD
6.89/kg), generating marginal returns of 44,774 VND/kg (USD 2.04/kg) (Table 2). Feed cost

made up the largest component, 56.25% of total cost, while fingerlings made up 21.51%, and
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cleaning costs made up 2.16%. The marginal profit per kg is comparable to, if not greater than,

that of any other aquaculture species produced in Vietham today.

[PLACE TABLE 2 HERE]

5.1.6. Sturgeon collectors

Truong Toan Limited Company is selected as the sole distributor of Lim Déng Association and is

required to abide by the regulations of the Association. According to the rules of the

association:

Vi.

Producers must stop or reduce feeding 72 hours beire harvest.

The changes in weight due to excess water :it 1.2rvest must be considered and a
weight loss deducted at the time of sale at a tate f 0.5% of the initial weight.

Truong Toan Limited Company must acce’.t re.nonsibility for the source, origin and
quality of the product.

The market price must be agreer. up. on vy the buyer and seller. The failure to purchase
sturgeon within a given time resu.'< in a fine and the seller can then decide to sell to
an outside buyer.

Branding is controlled -\ (% association and adhered to by the collector. All fish
must be tagged on th: fi. with a plastic label with the brand name of Da Lat sturgeon.
Truong Toan Limite™ Company is responsible for the distribution of the branded

product, until 't re.ches the consumer’s plate.

According to the survey, 75.79% of the sturgeon raised by members of the association

during the study period was channeled through the Truong Toan Limited Liability Company to

the wholesale market to retailers, of which 98.19% went to retailers and supermarkets in

Saigon via supply channel 3, and 1.81% went to hotels and restaurants. Figure 4 shows that

22.4% of sturgeon was directed to local collectors, of which 70% went to local restaurants and

30% to retailers and then to consumers. Farmers were able to sell 1.82% to consumers at the

pond bank.
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The survey results show that the farming, buying, and selling of sturgeon in LAm DPéng
Province flow through three different channels. The first (channel 1) involves direct sales of
1.81% at the pond banks. Channel 2 is composed of sub-channels 2.1 and 2.2, where 22.4% of
total production is sold locally in LAm Déng. Sub-channel 2.1 goes through local collectors to
retailers/supermarkets to consumers/customers. In sub-channel 2.2, the product passes
through local collectors to restaurants/hotels to consumers/customers. Channel 3 is made up of
sub-channels 3.1 and 3.2, which deliver 75.7% of total production to customers/consumers. In
sub-channel 3.1, the product moves from the farm to Truong Toz n Limited Liability Company or
private collectors to wholesale to retailers/supermarkets, and tihe.> tu customers/consumers in
Saigon. In sub-channel 3.2, the product moves from the fa'm 9 lruong Toan Limited Liability
Company to collectors, then through wholesale mai.ets to restaurants and hotels to

customers/consumers in Saigon (Table 3).
[PLACE FIGURE 4 HERE]

Collectors are either from the loca. ar:a or from Truong Toan Limited Liability Company
outside the province; they purchase siirgeon from the farms and guarantee that it reaches
consumers in the shortest possible tire o ensure product safety. The survey results show that
producers often contact collectc s aivectly to negotiate the price if they want to sell small
guantities at the pond bank. Cte orises wishing to sell large quantities contact local collectors
or those from outside thr. .ro.:nce to transport the product to the wholesale markets located
in Binh Dien and Tarn b.~h in Saigon. In the Ho Chi Minh City market, collectors purchase fish
from farmers or from Truong Toan Limited Liability Company and sell to retailers, restaurants,
and supermarkets in Ho Chi Minh City and neighboring provinces. According to collectors
surveyed in the province (channel 2), 30% of the sturgeon was sold to retailers and 70% was

sold to restaurants/hotels by collectors.

The survey results show that the link between producing enterprises and sturgeon
collectors is based strictly on their commitment to the Association for the Development of
Coldwater Fish of LAm Péng and its command and control hierarchal governance. Producers

communicate with collectors through advanced booking by telephone. This linkage between
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farming enterprises and sturgeon collectors is a verbal commitment, but regulatory information
is based on the association’s stipulations. The linkage between other agents outside the
Association for the Development of Coldwater Fish of LAm Déng agreement is based on mutual
trust achieved through negotiation and verbal arrangement. Among them, Ca Tam Suoi Dai

Duong Company sells directly to consumers.

[PLACE TABLE 3 HERE]

5.1.7. Transportation logistics

Climatic and weather conditions affect sturg.on immediately after harvest. The
sturgeon will die and the quality of meat will detc riurnte rapidly if left unattended after harvest
(Cong, 2018). Therefore, sturgeon collector, .mu_* have specialized trucks with oxygen tanks to
transport the sturgeon alive to the marketp.. ce. The shorter the transportation time, the higher
is the sturgeon quality. Sturgeon farms 1.'wer the pond water levels and wait for collectors to
buy the fish. The purchasing time ic of =, 0.4-0.6 hours. The time for transportation to the Binh
Dien wholesale market is 10-12 1.nurs, and then transportation to retailers, supermarkets,

restaurants, and hotels takes arc*\nd 1-3 hours.

5.1.8. Market information

Marketing agents often exchange and share information about the price, quantity, and
quality of commercial sturgeon. According to the interview responses from producer
enterprises, 100% indicated that they sourced market information from collectors, 85.7%
received information from media and relatives/friends, 71.4% obtained information from other

buying and selling intermediaries, and 14.3% received information from other sources.
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5.2. Analysis of cost and marginal profit of each agent

The marginal cost and profit for each agent in the LAm Déng sturgeon value chain are
clearly shown in Table 4. We notice in Table 4 that the average cost of production has
decreased in the past 3 years. In 2015, it was 119,968 VND/kg (USD 5.45/kg). In 2016, it
decreased by 15.9% compared to 2015. In 2017, it only went down by 1% compared to 2016.
The costs of fingerlings and feed account for more than 50% of the production costs; the cost of
fingerlings in 2016 was 31% lower than in 2015, and in 2017 2 4% lower than in 2016. Feed
costs in 2016 were 12.6% lower compared to 2015, but in 2017 we. = ..7% higher than in 2016.

The farm price of sturgeon is the major compcnont of traders’ costs and has the
greatest impact on the net income of intermedian < uuculture businesses. The price of
sturgeon in 2015 was about 160,000 VND/kg (USD 7.27,.¢), and the average profit earned by
the businesses was about 40,032 VND/kg (USD 1.?%/kg), equivalent to 25.02% of the total cost.
Due to the increasing production of sturgeon ‘'n L3m Déng in recent years and the competition
of sturgeon imports, the price of sturgeon .'acreased in 2016 by 3.1% and in 2017 by 9.7%.
However, due to the decrease in r.t f fingerlings and feed (which account for a large
proportion of total expenses), th: ma.ginal profit of businesses increased by 35.2% in 2016

before 2017’s decrease of 25.97 .

For sturgeon colle..xrs, \abor accounted for a large proportion of their total cost (about
39%). Because of the =cicase in the price of sturgeon, their marginal profit also changed
slightly during the three selected years of study, increasing by 1.2% in 2016 compared to 2015,

then remaining the same in 2017.
[PLACE TABLE 4 HERE]

The purchase price decreased significantly and the offer price decreased slightly for
collectors inside and outside the province during the years of the survey, and hence, their
marginal profit increased. Marginal profit in 2016 increased by 9% compared to 2015, while in
2017 it rose by 8.2% in contrast to 2016. For retailers and supermarkets, increase in total cost

was due mainly to storage space and labor costs, which varied around 20,000 VND/kg (USD
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0.91). Marginal profit in 2016 declined by 20.7% compared with 2015, and in 2017, it increased
by 17.4% compared with 2016. For restaurants and hotels, due to the relationship between the
offer price and purchase price, the marginal profit did not change significantly decreasing at a

rate of 0.9% per year over the years of the survey.

5.2.1. Value-added structure and marginal profit rate in the value chain analysis

Table 5 describes the profit and value-added structv: . o Ldm Déng sturgeon. Farmers
generated the highest proportion of value added, accour “ing ror 44.98% in 2017, but over the
three years studied, the structure shows downward nd ipward trends. On the other hand,
because of the decrease in the cost of fingerlinez and feed over the years of study and the
effective management of production costs, ma*gin.. profits in 2015, 2016, and 2017 were quite

high: 33.4%, 53.7%, and 40.2%, respective v.

[PLACE TABLE 5 HERE]

5.2.2. Analysis of economic efficiency of the sturgeon value chain

From the total value added for the channel 1, the farming businesses acquired 100% of
benefit. Similarly, from the total profit of the channel, the farming businesses received 100% of
benefit. However, participants exchanged only 15 tons at the pond banks (Table 6). Table 5 and
Figure 5 illustrate the distribution of value added and profit among agents in the value chain on
average of 1 kg of product. For all channels, the value added varied from 17.44%-100% and the
profits for the various actors ranged from 22.47%-100%. The table suggests that the shorter the

channel, and if the product does not end up at hotels and restaurants, the larger is the farmers
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benefit in terms of profit and value added. The farmers’ benefit, value added and profit, as seen
in channels 2.1 and 3.1, figure 5 are fairly large, but diminished considerable when hoteliers
and restaurants are the final consumers. The collectors’ relative shares are the largest if the
product ends up in the hands of the retailers as seen in channel 2.1 and 3.1. When the end
consumers are the hotels and restaurants the farmers and collectors’ relative shares are the

lowest possible.
[PLACE FIGURE 5 HERE]

It is clear that the distribution of benefits across the ert. ~ scurgeon value chain is not
commensurate with the market and investment risks of acuacuiwure businesses. According to
the survey, the investment required for sturgeon fishery nfrastructure is high, ranging from 7
billion to 15 billion VND per hectare (USD 318,182 o 631,818 per ha) depending on farm
location. Further, aquaculture production busines, s associated to the association are the first
agents to create products and value added in ti>= ciiain, and bear both market and climate risks.
The level of risk in sturgeon production ai.1 riarketing does not encourage businesses to adopt
new technologies such as 90-95% reus~ble water aquaculture systems or closed recirculation

systems with a water reuse level of 5)-aL 0.

[PLACE TABLE 6 HERE]

5.2.3. Product quality of s urgeon value chain

The results indicate that consumers trust and appreciate the quality of sturgeon from Da
Lat. They indicated that the sturgeon produced in the province had a better flavor than
imported sturgeon. The quality of the sturgeon is highly dependent on the quality of the feed.
Thus, consumers’ ability to distinguish the taste of Da Lat sturgeon from that of imported
sturgeon from other countries and areas of Vietnam is important, and producers can use this
information to improve their competitive advantage. Producers with an increasing

relational/market connection with feed producers can impress upon them the need to control

27



the feed quality. Though a market incentive might be attractive, the feed cost makes up about

56% of total costs, and any increase in costs might lower levels of profit.

6. Discussions

Sturgeon production in Ld&m Ddéng Province is in the early production stages, but
contributes about 55% of the total national output. The levels of investment for the production
of this species are high and financed by equity capital and loan. of companies or joint stock
ventures. Seven of the 12 companies in the province forme an association to control the
production, marketing, and distribution of sturgeon produ ‘ts. "hese companies supply about
85% of all sturgeon produced in L&m Dong Province. T'.. aioup functions as a collective action
association (MARD, 2015), with a board of directrrs and a supervisory committee. The
organization was able to solicit national as vel” as local government support for its
establishment (Vietham Law and Legal r>rum Official Gazette, 2018), but requires a
membership fee that is substantially large 1or a single producer. The association has assumed
leadership of the sturgeon supply 2~d .2lue chains and attempted to establish regulatory
mechanisms to ensure the efficie..* r.~vement of quality product to final consumers over a
sustainable period (Daviron ard G:%bon, 2002). It is unknown whether the association was
formed to access government fu..ding as a group or strictly to warrant a competitive position in

the global sturgeon markst.

Whatever the olL;cctives of the association, its efforts toward regulation to minimize the
use of certain banned chemicals in the production system, prevent pollution and contaminants,
and minimize ecological disturbances are precautionary measures that encourage the
sustainable growth of the industry. The association has taken early steps to assure that the
industry is heading in the right direction. The association engages in lobbying, information
gathering, creating of market protection mechanisms, providing business services, and market
research on behalf of members (Saarelainen and Sievers, 2012). However, not all the laws and
regulations influencing the interconnections among the actors in the marketplace are strong,

and not all the investors participate in the association.
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The association used a form of horizontal integration to organize members to act and
solicit assistance, and used a form of vertical integration to develop linkages along the value
chain to ensure the supply of a quality and differentiated product to consumers. As Neven and
Reardon (2002) suggested, horizontal integration precedes vertical integration. Although the
association is working through a supervisory body, one noticeable stipulation is that members
must sell to Truong Toan Limited Liability Company. The study revealed that the association is
using a form of command and control to direct sales to a company with monopsony power,
likely for the purpose of guaranteeing product quality at a low cost and encouraging market
expansion through product branding. According to Ribot (1998 a\.1 Gereffi et al. (1994), social
and hierarchical relations guide efficient product flow throuvgh "he supply and value chains and
exert power on market access, value addition distributior,, and profit margin. The association’s
agreement to sell quality product to only one collector :nd andeavor to establish a recognizable
brand may be an attempt at assuming a dominz.i. position in the sturgeon marketplace. The
purpose of tagging the fish using a chip is to =staolish a differentiated product and a brand

preference.

The supply chain for sturgeon ‘.. L3, 1 Ddng Province consists of three main channels that
are involved in the transfer of the .-ouuct to consumers. Based on the results from the study,
the product flows efficiently th:oug:. the chain. Most of the products move along the channels
with little friction, but valuc adc.tion distribution and profit margins are unrelated to levels of
investment and risk Pi~du.ers’ margins and value additions are reasonable, but low in
comparison to the inves' ment risks they bear. Restaurants and hotels, on the other hand,
receive high margins of profit and value added, and the levels of investment per kg of sturgeon
for the restaurants and hotels are relatively high when compared to those of producers or
collectors. The total investment of the hotels and restaurants may only be a small fraction of
the investment of producers (Hunt, 2016) and collectors, and this is why the returns do not

seem commensurate with the levels of risk.

The association influences the industry, first by forcing members to sell to only one

outlet, although it is unclear how this action influences value addition and profit margins.
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Second, the value addition and profit margins to the producer are the smallest when the
product passes through channels 2.2 and 3.2, and the highest when the product goes through
channel 1. Perhaps producers should behave as free riders and seek alternative means of selling
their product through channel 1, where they receive the highest profit margins and value
addition, but this all depends on the ability of consumers to access the pond bank to purchase
the product. The volume of product sold through channel 1, where the profit margins and value
addition for producers are 100%, depends on market constraints and the price elasticities of
demand. Sale at the pond bank does not allow for branding as “['2 Lat sturgeon”, since the fish
may not be tagged, and problems of product traceability may rzsu't. However, the total traded

is small and direct and this may not be a major concern to arcoi.

The research results show that the Associatior 1.” t..e Development of Coldwater Fish
of LA&m Dong directs the transfer of sturgeon product” frem the farm to their final consumers.
This is considered a collective action association ‘*.at seeks to horizontally bring firms together
and vertically integrate the firms to est.olsh ¢ dominant and sustainable position in the
sturgeon market. The other parts of the cha..~ include farming enterprises, sturgeon collectors,
retailers, supermarkets, restaurants, =."d \.otels. These agents have various market, relational,
and hierarchical interconnections « v Jffect market participants’ behavior, market structure,
and industry promotion. The 'oe of organization is more or less a hybrid amalgamation in
which there is centralizaticn ir sale and free market and relational linkages (Ketchen and
Guinipero, 2004; Carhor.>, 21)17). The hybrid structure, though not easily operational, lowers
costs and increases profit: (Rangavittal and Sohn, 2008). However, the association is still slow at
decentralization, total vertical integration, and the formation and enforcement of regulations to
guide market participants’ behaviors along the value chain. There is still a need to include all
firms and collectors to work under the aegis of the association. So far, there has been little

attempt at developing monitoring, risk- and benefit-sharing mechanisms.

Sturgeon farming enterprises have not exploited and optimally used their potential
water resources in the production of sturgeon. The demand for sturgeon far exceeds the

supply, and the industry is still growing (Ngan and Phong, 2016). The level of technology applied
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is still low, which has affected the output and the quality of the product the consumers receive.
According to the result of the survey, the seven aquaculture businesses studied have not
applied the GAP standard model in production. However, with the growth of the industry and
further development of the value chain, it is hoped that a combination of supply and value
chain analysis that shows the successful operation of a collective action association will

encourage all firms to participate in the value chain under the umbrella of the association.

7. Conclusion

The sturgeon industry is highly profitable and encou -agii.g to outside investors, but the
level of investment required is high and out of thn. ‘ea-h of many single investors. The
governments of Vietnam and LAm Ddng Province encour. e investment in sturgeon production
to diversify the fisheries sector and promote =rui.able income distribution. There are 12
sturgeon enterprises producing fish produc.s .~ LAm Poéng Province, of which seven have
integrated for the sustainable development ~f the industry. These seven firms are responsible
for a large share of the sturgeon prod':~ec in LAm Dodng Province and Vietnam as a whole. Their
association positively influences .:ot.*~pility and value added distribution, but also affects

market structure and market p~rticicants’ behavior.

The future of the i~a.-ry looks promising; it will likely attain the objective of sector
diversification and eyu:*aL.z income distribution. The association advises enterprises to invest
in the construction of ..ew farms or to renovate old farms by applying semi-circulation and
closed-circulation technology in order to limit water shortages in the dry season, which reduce

the productivity of stream sturgeon-raising enterprises.

The study showed that this form of hybrid governance is appropriate for a small number
of large firms requiring huge investment layouts. The study result is one of the first showing
that a collective action association organized in the early stages of industry growth may
influence the distribution of resources and their sustainable use to guarantee market conduct

of actors that generate substantial value addition and profits for stakeholders.
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It is necessary to have a long-term solution to create a competitive position for the
sturgeon value chain and to establish links between agents in the chain, particularly the link
between production and consumption through relational governance to combine the accrual of
benefits from the supply chain and the value chain. The linkage mechanism should enhance the
discipline and supervision of the association through economic contracts among all agents in
the chain and members of G7. However, for solid governance, the actors should demonstrate
their ability to develop suitable linkages to stimulate the supply of sufficient quantity and

quality of sturgeon products through the application of VietGAP ¢ nd GlobalGAP practices.
7.1. Limitations of the study

The study was conducted using a limited sample <ize, but one almost as large as the
population of actors along the supply and value chains. The study is a one-time exercise with no
other studies for comparison of costs, returns, an~= ofriciency. However, the contribution of this

study is significant and it will serve as a guide fc - fuwure studies.
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Table 1. Four types of proposed governance

Collective Action

Attributes Market Hierarchy Relational o
Association
Social -
Main coordination | Reciprocity, Command and arrangement, g:cr}:i;‘sus’ Joint
instruments strong incentives | control congruer.. « and hi :
R ierarchal
agreeme:
— Volunteerism,
Way of operation | Price Rules A greents rules, penalties,
and performance
evaluation
Cost of operations
(Administrative Low High Low Low
costs)
Flexibility High Intern.. diate High Intermediate
Capacity to solve
horlzqnta! Low | [ntr.rmediate Low Intermediate
coordination
problems
Capacity to solve N
vertical Low High Low Intermediate

coordination
problem
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Table 2. Costs and marginal profits of stakeholders in the sturgeon value chain

Amount (USD/kQ) Compare (%A)*
Items Average | 2016/2015 | 2017/2016
2015 2016 2017

1. Sturgeon Farms
Sale price 7.27 7.04 6.36 289 -31 -9.7
Fingerling cost 1.29 0.90 087 | 1.02 -31.0 3.4
Feed cost 2.89 2.53 2t7 T 266 -12.6 1.7
The cost for cleaning the pond 0.12 0.10 0.L7 0.10 -12.0 -15.1
Cost of treating the fish (for disease) |  0.02 0.03 0.03 0.03 10.6 11.6
Labor cost 0.49 0.1 g 0.39 0.43 -16.8 -3.3
Cost of energy 006 . r.05 0.05 0.05 -11.7 3.0
Other costs 0.03 0.03 0.06 0.04 5.2 121.8
Total variable costs io " aoa 4.07 4.33 -17.5 0.6
Income above variable costs 2.36 3.00 2.34 2.57 27.1 -22.0
Depreciation ll J.54 0.54 0.47 0.52 -0.6 -12.8
Total cost | 545 4.58 4.53 474 -15.9 -1.0
Marginal profit 1.82 2.46 1.82 2.03 35.2 -25.9

Source: Author's collection and synthesis

* Calculations made based on VND currency.
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Table 3. Channel and product flow from farmers to customers/consumers

Channels and product flows Percentage of product flow
e Channel 1:
> Sale at pond bank (Sturgeon Accounting for 1.81% of total
Farms—Consumers) I ) T
Jroduction of sturgeon in Lam
| Pong
e Channel 2:
» Channel 2.1 (Sturgeon Farms—Loca’
Collectors—
Retailers/Supermarket—Consl.mers) Accounting for 22.4% of total
» Channel 2.2 (Sturgeon Farms—. acal production of sturgeon in Lam
Collectors— Pong
Restaurants/Hotels—Consu ~e1 3)
e Channel 3:

» Channel 3.1 (Sturgeon \~arms—Sturgeon
Collectors—Wholesai. Market—Sai Gon
Collectors—Retai!=rs/-upermarket—Consum Accounting for 75.79% of total
ers) production of sturgeon in Lam

» Channel 3.2 (Jturoeon Farms—Sturgeon Pong
Collectors—Wh lesale Market—Sai Gon
Collectors—Restaurants/Hotels—Consumers)

Source: Author's collection and synthesis
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Table 4. Costs and marginal profit of stakeholder. in the sturgeon value chain

Amount (LX) Compare (%4)*
Items
2015 20 1€ 2017 2016/2015 | 2017/2016

1. Sturgeon Farms
Total cost 545 | 458 4.53 -15.9 -1.0
Fingerling cost 122 0.90 0.87 -31.0 -3.4
Feed cost 259 2.53 2.57 -12.6 17
The cost for cleaning the pond 0.12 0.10 0.09 -12.0 -15.1
Cost of treating the fish (for di_~ase) 0.02 0.03 0.03 10.6 11.6
Laborcost 0.49 0.41 0.39 -16.8 -3.3
Depreciation 0.06 0.05 0.05 -0.6 -12.8
Cost of energy 0.03 0.03 0.06 -11.7 3.0
Other costs 1.29 0.90 0.87 5.2 121.8
Sale price 7.27 7.04 6.36 -3.1 -9.7
Marginal profit 1.82 2.46 1.82 35.2 -25.9
2. Sturgeon Collectors
Collecting price 7.27 7.04 6.36 3.1 -9.7
Total additional cost 0.19 0.21 0.21 6.9 -0.1
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Amount (USD) Compare (%4)*
ttems 2015 2016 2017 2016/2015 | 2017/2016

Labor cost 0.10 0.09 0.08 -7.1 -9.0
Cost of preserving fish 0.02 0.02 0.01 -15.7 -8.9
Transportation costs 0.04 0.04 0.04 -10.7 25.0
Depreciation 0.01 0.01 0.01 6.2 3.2
Fees and charges 0.03 0.06 0.06 95.7 0.4
Other costs 49 39 32 -20.4 -17.9
Sale price 8.18 7.95 707 -2.8 -8.6
Marginal profit 1.10 112 | 1.32 1.2 0.0
3. Collectors
Purchase price 8.18 7.95 7.27 -2.8 -8.6
Additional cost 0.10 o 0.11 9.5 8.7
Sale price 86f 4.50 7.86 -2.1 -1.5
Marginal profit 140 ; 0.44 0.48 9.0 8.2
4. Retailers/Supermarkets N
Purchase price [ 3.68 8.50 7.86 2.1 75
Additional cost I 0.91 0.91 0.91 0.0 0.0
Sale price 10.91 10.45 10.00 -4.2 -4.3
Marginal profit 1.32 1.04 1.23 -20.7 17.4
5. Restaurants/Hotels
Purchase price 8.68 8.50 7.86 -2.1 -7.5
Additional cost 2.23 2.23 2.23 0.0 0.0
Sale price 15.91 15.68 15.00 -14 -4.3
Marginal profit 5.00 4.95 491 -0.9 -0.9

Source: Author's collection and synthesis

* Calculations made based on VND currency.
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Table 5. Distribution of added value 7. nrufit margins in the Lam Dong sturgeon value chain in

2015-2017
. Retailers/ Restaurants/
Year Items T blt:urgeon étlljlrgion Collectors
arms otfectors Supermarkets Hotels

Purchase price/Sale nrice 7.27 8.18 8.68

Total cost (USD) 5.45 7.46 8.27 9.59 10.91

- Additional cost (USD) 0.19 0.10 0.91 2.23
2015 Marginal profit 1.82 1.10 40 1.32 5.00

Marginal profit/Total cost % 334 14.8 4.9 13.7 45.8

Marginal profit/Additional cost 570.1 423.8 145.0 224.5

%

Value-added distribution % 50.0 185 7.4 12.0 121
2016 | Purchase price/Sale price 7.04 795 8.50
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Vear tems Slt:uargnicsm ggljlg%igps Collectors Retailers/ Restaurants/
Supermarkets Hotels
Total cost (USD) 4.58 7.25 8.05 941 10.73
- Additional cos t(USD) 0.21 0.10 0.91 2.23
Marginal profit 2.46 1.12 0.44 1.04 4.95
Marginal profit/Total cost % 53.7 154 55 111 46.2
Marginal profit/Additional cost 539.9 421.7 115.0 222.4
%
Value-added distribution % 42.7 24.9 S 12.6 12.3
Purchase price/Sale price Fov 1.27 7.86
Total cost (USD) 4.53 6.57 —:_ 7.39 8.77 10.09
- Additional cost (USD) 021 .o 0.91 2.23
5017 | Marginal profit (USD) 1.82 112 0.48 1.23 4.90
Marginal profit/Total cost % 402 | 17.0 6.5 14.0 48.6
Marginal profit/Additional cost | 540.2 420.0 135.0 220.4
%
Value-added distribution % 44.25 20.13 8.09 13.74 13.06

Source: Author's collection and synt: >sis

Table 6. Quantities and prices the sturgeon were sold in 2017

Retailers/ Restaurants/
Sf:uarrgr(re]cs)n gélljlre%ig;]s Collectors Total
Items Supermarkets Hotels
usD usD
wsp) | (uspy | (USD) (USD) (USD) (USD)
Channel 1 (Sturgeon Farms—Consumers)
Sale price (USD) ( 9.09 9.09
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Table 6. Quantities and prices the sturgeon were sold in 2017

Sf:uarfrign g;‘f,g%fg;‘s Collectors Retailers/ Restaurants/ Total
Items Supermarkets Hotels
wsp) | (uspy | USD) (USD) (USD) (USD)

Input cost 4.53 4,53
Additional cost 0 0
Value-added 4.55 4.55
Percentage 100 o 100
Net value added 4.55 \ 4.55
(Profit)
Percentage 100 ] 100
Channel 2
Channel 2.1 (Sturgeon Farms—Local Collectore— IQaiIers/Supermarket—'Consumers)
Sale price 6.36 | 786 10.00 24.22
Input cost 4.54 6.36 7.86 18.76
Additional cost 0 LY 0.11 0.91 1.02
Value-added 1.82 1.50 2.14 5.46
Percentage 33.11 27.47 39.12 100.00
B'frto‘]f_ﬁ')“e added . 139 1.23 4.44
Percentage 41.11 31.24 27.65 100.00
Channel 2.2 (Sturgeon Farms—Local Collectors— Restaurants/Hotels—Consumers)
Sale price 6.36 7.86 15.00 29.23
Input cost 4.54 6.36 7.86 18.77
Incremental cost 0 0.11 2.23 2.34
Value-added 1.82 1.50 7.13 10.46
Percentage 17.44 14.34 68.22 100.00
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Table 6. Quantities and prices the sturgeon were sold in 2017

Sf:uarfrign g;‘f,g%fg;‘s Collectors Retailers/ Restaurants/ Total
Items Supermarkets Hotels
wsp) | (uspy | USD) (USD) (USD) (USD)

E“F,erto‘]ﬁﬁ')“e added 1.82 1.39 4.91 8.12
Percentage 22.47 17.07 60.45 100.00
Channel 3
Channel 3.1 (Sturgeon Farms—Sturgeon Collectors—Wholesale "vic "kel—Sai Gon
Collectors— Retailers/Supermarket— Consumers)
Sale price 6.36 7.27 7.86 T 10.00 31.50
Input cost 4.54 6.36 727 | 7.86 26.04
Additional cost 0 0.21 R 0.91 1.23
Value-added 1.92 091 ' 059 213 5.46
Percentage 33.41 1365 | 10.82 39.12 100.00
B'frto‘]f_ﬁ')“e added 1.82 (.7 0.48 1.23 423
Percentage 43.12 T 16.60 11.28 29.00 100.00
Channel 3.2 (Sturgeon Farms- Stu) gleon Collectors—=Wholesale Market—Sai Gon
Collectors—Restaurants/Hc 1. = onsumers)
Sale price 4536 7.27 7.86 15.00 36.50
Input cost 4.53 6.36 7.27 7.86 26.03
Additional cost 0 0.21 0.11 2.23 2.55
Value-added 1.82 0.91 0.59 7.14 10.46
Percentage 17.44 8.69 5.65 68.22 100.00
Z!,erto‘]f_ﬁ')“e added 1.82 0.70 0.48 491 7.91
Percentage 23.06 8.88 6.03 62.03 100.00

Source: Author's collection and synthesis
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Table 6. Quantities and prices the sturgeon were sold in 2017

tems ,S:glﬁggon gt;[gft%r:,s Collectors Retailers/ Restaurants/
Supermarkets | Hotels

Channel 1 (Sturgeon Farms—Consumers)

Sale quantities (tons) 15.0 U,

Sale price (USD/kg) 9.91 N/

Channel 2 )

Channel 2.1 (Sturgeon Farms—Local Collectors— P:fclnIe?s/&;upermarket—'Consumers)

Sale guantities (tons) 55.5 55.5 55.5

Sale price (USD /kg) 6.36 W, 7.86 10.00

Channel 2.2 (Sturgeon Farms—Local Coi.~ctors— Restaurants/Hotels—Consumers)

Sale quantities (tons) 1295 | 129.5 129.5
Sale price (USD /kg) 6.76 7.86 15.00
Channel 3 N\

Channel 3.1 (Sturgeon Fa 'ms_*Sturgeon Collectors—Wholesale Market—Sai Gon

Collectors— Retailers, sune, arket— Consumers)

Sale guantities (tons) 187.8 187.8 187.8 187.8

Sale price (USD /kg) 6.36 7.23 7.86 10.00

Channel 3.2 (Sturgeon Farms—Sturgeon Collectors—=Wholesale Market—Sai Gon

Collectors— Restaurants/Hotels—=Consumers)

Sale guantities (tons) 438.2 438.2 438.2 438.2
Sale price (USD /kg) 6.36 7.23 7.86 15.00
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Highlights

Collective action association use horizontal and vertical integration for organizing
producers

The association used cautionary measures to increase competitive advantage and
sustainability

Employment of hierarchical governance and monopsony power to organize value
chain actors

Sturgeon production for flesh is profitable and generai>. uneven value addition
distribution

The industry is yet to exhaust its production poter:iai. wut profits are encouraging
to investors
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