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Abstract

In this paper, we rely on an extended version of the traditional transaction cost economics (TCE) framework
to explain the variety of plural forms in the governance of food supply chains. Relying on the interplay of
two transactional attributes — asset specificity and uncertainty — we explore not only the existence of plural
forms, but their empirical diversity. This aspect has been largely under-explored and very little has been
done empirically so far in this respect, despite its empirical significance. From an organizational point of
view, this diversity requires an explanation as they carry different governance properties. We propose that
while both are important drivers for the prevalence of plural forms, each of them plays a different role in
their composition. Whereas uncertainty determines the type of plural form, asset specificity determines the
level of coordination within the plural form and sheds light in the relative weights of each organizational
arrangement composing it. An embedded case study of the Korin firm in Brazil, a leading firm in the organic

food market, illustrates.
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1. Introduction

Food supply chains, have for long been fertile ground to confront transaction cost economics (TCE)
determinants of organizational choices (Férnandez-Barcala ef al., 2017; Ghozzi et al., 2016; Macher and
Richman, 2008; Masten, 2000; Ruben et al., 2007; Vinholis et al., 2014; Zylbersztajn, 1996). Sourcing
(distribution) transactions within agri-food supply chains are organized in very diverse ways. Some firms
obtain (distribute) their inputs (products) in a totally integrated way, while others rely on outsourced
suppliers (retailers). More recently, however, scholars have started to acknowledge a variety of organizational
arrangements that go beyond the ‘make or buy’ decision (Baker et al., 2008; Williamson, 1985): ‘hybrid
organizations’ (Ménard, 2018). Hybrids represent a type of governance structure in which parties go beyond
market price to organize their transactions without relying on vertical integration. Long-term contracts, equity
joint-ventures, strategic alliances are leading examples.!

In addition, many firms in various industrial sectors are simultaneously recurring to alternative organizational
arrangements to procure inputs bearing roughly the same level of transactional attributes, the so-called plural
forms.? The canonical example is franchising in which most franchised chains rely on both franchised and
company-owned units in local markets with similar characteristics (Bradach, 1998; Bradach and Eccles, 1989;
Lafontaine, 1992). Upstream, Carrer et al. (2014) demonstrate that beef processing companies simultaneously
obtain beef by formally or informally contracting with cattle and on the spot market and through vertical
integration. Similar results have been found in the sugarcane sector in Brazil (Feltre and Paulillo, 2015) and
in 24 agribusiness firms, in various sectors, in the same country (Ménard et al., 2014).

While a lot has been discussed on the different modalities to organize outsourcing, namely the different
types of hybrid organizations, the diversity of modalities composing the so-called plural forms has remained
under-explored despite its empirical significance. From an organizational point of view, this diversity requires
an explanation as they carry different governance properties.

This paper follows the scarce number of contributions (Dutta et al., 1995; Ghozzi et al., 2018; Krzeminska,
2009; Ménard, 2013; Parmigiani, 2007; Schnaider et al., 2018) extending the classical TCE model to explain
the existence and prevalence of plural forms in many industrial settings. Most of these previous contributions
rely on the interplay between two of TCE’s transactional attributes: asset specificity and uncertainty.> They
do not however, investigate the variety of plural forms, namely the diversity in the combination of alternative
governance structures (Schnaider ef al., 2018, is an exception). These combinations, the essence of plural
forms, go beyond the reliance on both market and vertical integration which has been the main focus of
most of the previous literature. Firms can combine hybrids with vertical integration (like in franchising),
markets and hybrids and so on. In addition, different firms can rely on the same type of plural forms (say
formal and relational contracts) with different weights attached to each of these individual governance forms.
To illustrate this diversity, Ménard et al. (2014) found that a chocolate producer relies on both relational
and formal contracts to procure cocoa on a 45-55 ratio, while a roasted & ground coffee firm relies on the
same arrangements to procure Robusta coffee on a 80-20 ratio. Firms can even use more than two different
governance structures to manage a transaction. How can TCE determinants explain or even predict these
differences?

This paper goes in this direction. We intend to explore how the combination of asset specificity and uncertainty
drive the variety of plural forms. We also intend to explore their respective roles in the composition of the
plural form and hence, develop some empirical propositions predicting the type of plural form that would
be chosen given the set of drivers. It does so by relying on a case study in the Brazilian agrifood sector.
We perform an embedded clinical case study (Baker and Gil, 2013; Yin, 2011) at the Korin firm in Brazil.
Despite the shortcomings of case studies (Baker and Gil, 2013), we rely on this empirical approach because

! For a discussion about hybrid arrangements and their variety in agrifood supply chains, see Grandori (2015) and Ménard (2018).
2 For a comprehensive survey on this aspect, see Raynaud e al. (2019).
3 Ménard (2013) is an exception as he explained plural forms by introducing additional transactional characteristics.
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of the lack of previous studies on the diversity of plural forms that goes beyond ‘make and buy’ and because
this research aims for theoretical developments (Siggelkow, 2007).% In addition, relying on a single case
while looking at the governance of several transactions within the case is an interesting method because all
these different transactions occur within the same firm and the same country, allowing us to keep constant
institutional and firm specific variables, such as size, culture, strategic orientation and the like. Consequently,
we can better focus solely on our variables of interest (Yin, 2011). Our case-based empirical analysis should
be seen as an illustration of the empirical diversity that we intend to describe and explain (Baker and Gil,
2013; Eisenhardt, 1989; Yin, 2011). The Korin company (described in more details later on) produces and
sells a wide variety of organic food, such as poultry, eggs and vegetables — each of which subject to distinct
levels of asset specificity and uncertainty — and relies on different types of arrangements to organize its
procurement.

The paper is structured as follows. First, some theoretical propositions are derived from the two important
transaction cost determinants often associated to the use of plural forms: asset specificity and uncertainty
(Ménard, 2013; Schnaider ef al., 2018). Next, we develop some propositions to account for the diversity
of plural form manifestations. Finally, we confront our propositions with empirical data in an agribusiness
setting. Conclusions follow.

2. Theoretical framework
2.1 Transaction cost economics determinants

The predictive power of TCE to explain organizational choices heavily relies on the idea that, under
competitive pressure, firms will try to efficiently align their governance decisions to the hazards they face in
the management of a given transaction (Fernandez-Olmos et al., 2009; Williamson, 1985, 1991, 2008; Woldie
and Nuppenau, 2011) in order to economise on transaction costs. In the empirical literature on organizational
decisions, the most studied explanatory factor has been the level of specific investments (David and Han,
2004; Masten, 2000). Nonetheless, recent contributions have recognized that the quest for efficiency in TCE
goes way beyond this ‘asset specificity story’ in the sense that the efficient choice results from the interplay of
asset specificity and other transactional attributes such as uncertainty (Krzeminska, 2009; Parmigiani, 2007,
Raynaud et al., 2019; Schnaider et al., 2018; Williamson, 1991). They have, therefore, sought to extend the
basic model to encompass plural forms, relying on this idea. While they recognize that ‘standard’ hybrids
might deteriorate under high uncertainty (Williamson, 1991), the authors provide alternative solutions that
might outperform spot markets and hierarchies in this case. The basic idea is that there are cheaper ways
of establishing safeguards and encouraging adaptations to deal with high levels of uncertainty, when asset
specificity is of an intermediate level, than pure markets or hierarchies. In fact, Bradach and Eccles (1989)
were one of the first to demonstrate the advantages of using plural forms. Later, the empirical results in
Parmigiani (2007) and Menard et al. (2014) provide exploratory evidence in favor of the use of plural forms
to deal with asset specificity and significant uncertainty. This is why Krzeminska (2009), Schnaider et al.
(2018) and Ghozzi et al. (2018) propose that:

Proposition 1: Intermediate levels of asset specificity, together with significant levels of uncertainty,
motivate the choice for plural forms.

This is summarized in Figure 1, where the horizontal axis represents the level of contractual hazards related to
asset specificity while the vertical axis is the level of uncertainty. When the level of uncertainty is relatively
low (below U1), the standard asset specificity story holds. However, as the level of uncertainty grows, the
interplay of these two variables becomes increasingly central to efficiently organizing transactions (Williamson,
1991). Nonetheless, because of the bilateral dependency related to non-redeployability of specific investments,

4 Our clinical case studies hold similarities with grounded theory (Eisenhardt, 1989; Glaser and Strauss, 1967; Strauss, 1987), as they both intend
to provide new theoretical developments and are based on empirical observation.
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asset specificity is still a key variable, and hence, even when uncertainty is high, markets and hierarchies are
still best when asset specificity is very low or very high. However, under high levels of uncertainty (above
Ul) and intermediate asset specificity, arranging and rearranging coordinated responses becomes non-trivial
and therefore, plural forms might develop in the central grey zone in Figure 1 (P1).

2.2 Heterogeneity of plural forms

The mere recognition that TCE might play an important role in the plural form debate is already an important
step toward an integrated theory of this phenomenon. An additional step is recognizing that plural forms
are not a uniform category of arrangements, but rather a general designation for several different types of
combinations, presenting very different characteristics. For instance, Figure 1 is silent about the bilateral
governance structures that are combined in the plural form area.

A first attempt to categorize this diversity is presented in Schnaider ef al. (2018), who define three generic
types of plural forms, grouping together different manifestations with similar characteristics. First, the
‘between type’, designates firms that combine, in different ways, two of the three main families of bilateral
governance structures (i.e. sport market + hierarchy; or spot market + hybrids; or hierarchy + hybrids, etc).
The well-known ‘make-and-buy’, prevalent in franchising (Lafontaine and Shaw, 2005), is a typical example
of the ‘between’ type of plural forms. The second group constitutes the ‘within type’, designating the use
of different types of typical hybrid arrangements to organize similar transactions (i.e. relational contracts +
long-term contracts; allices + short-term contracts, etc). The organization of some automotive firms in Japan
illustrates this type of plural forms (Dyer, 1996). Finally, the ‘combo type’, contemplates the case where
firms combine the two previous types of plural forms, sometimes with different weights (for instance spot
market + relational contracts + long-term formal contracts, etc).

As such diversity becomes recognized, a key issue becomes to explain its determinants. One way of doing
so is to seek explanations for the choice of each of the categories specified above. The leading approach has
been that each of these forms emerges as a response to different types of uncertainty (Ghozzi et al., 2018;
Krzeminska et al., 2013; Menard, 2013; Parmigiani, 2007). At least three of these types have been analyzed
(Menard et al., 2014; Schnaider et al., 2018): (1) market uncertainty, capturing situations in which agents are
uncertain about the fluctuations of supply and demand and market price volatility (Robertson and Gatignon,
1998); (2) technological uncertainty, in which agents are uncertain about the consequences of alternative
technological solutions (Sorenson and Serenson, 2001) and/or are confronted with rapid technological

Plural forms

Market Hybrid Integration

K K K—

1 2

Figure 1. Transaction cost economics determinants for plural forms (Schnaider et al., 2018).
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changes;’ and (3) performance assessment uncertainty, whereby observing and measuring the adherence of
transacting parties to the contractual arrangements is hard and/or it is not easy to measure the performance
of these parties (Alchian and Demsetz, 1972; Barzel, 1982; Dutta et al., 1995; Krzeminska et al., 2013). The
determinants for the choice of different types of plural forms can be summarized as follows:

Proposition 2: The type of uncertainty will play a major role in the types of organizational arrangements
selected to compose the plural form.

Transactions subject to each of the types of uncertainty specified above (and intermediate levels of asset
specificity) will face distinct challenges to be overcome. As the nature of these problems varies, so will
the organizational arrangements to help deal with them. As a result, transactions subject to several types of
uncertainty will combine alternative organizational arrangements, each of which suitable to deal with each
of these types of uncertainty. This could be summarized as follows:

Proposition 3: The more types of uncertainty affecting a transaction, the more likely is the combo type
of plural form (given intermediate levels of asset specificity).

3. Empirical illustrations

We make use of embedded clinical case studies (Baker and Gil, 2013; Eisenhardt, 1989; Yin, 2011). This is
a single case study that is composed of a number of subunits that are individually analyzed and compared.
For example, decisions within different business units composing a single large firm can be analyzed in
isolation and also compared. However, because they are not independent, but part of a broader unit several
characteristics are held constant. They are subject to the same organizational culture and the same set of
internal rules. This allows us to place a larger emphasis on our variables of interest, namely transactional
attributes, which vary among the different units, while keeping constant other factors that might otherwise
interfere with our results (for example, different firm strategies, managerial perceptions, location, firm
orientation, etc). We have selected a leading multiproduct company in the Organic market in Brazil: the
Korin company. As we shall explain in more detail in the coming subsections, it offers a wide variety of
agricultural goods, each of which with different specificities, purchasing conditions and characteristics while
under the same overall market strategic positioning (high quality organic productions). Also, Korin relies on
a large variety of organizational arrangements to procure and produce its products, making it fertile ground
to confront our propositions.

3.1 Data
m About Korin

Korin is the largest and leading firm operating in the organic market in Brazil. This market generated BRLS$
4.6 billion® in revenues in 2019, representing a growth rate of 15% relative to the previous year. Korin alone
generated BRL$ 166 million’ in 2019 (Korin, 2019), representing about 5% of the entire organic market.
This is a considerable market share, given that this market integrates over 65,000 producers, mostly small
farmers (IPEA, 2020).

Korin was founded in 1994, occupying an area of 172 hectares in Ipeuna (in the countryside of Sao Paulo,
Brazil), based on the principles of Nature Farming laid out by Mokiti Okada, a Japanese philosopher and
spiritualist. This is a philosophical model that among other things, endorses the consumption of natural foods,

5 Blockchain technology is a leading example of such rapid innovation and related uncertainty.
6 About USS 1.15 billion considering the exchange rate at the time.
7 About USS$ 41.2 million, considering the exchange rate at the time.
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free of the toxins coming from fertilizers and agrochemicals.® Korin is a multiproduct company, offering a
portfolio of 80 organic products.® The firm regularly manages over 300 suppliers and sells its products in
1,400 stores throughout 23 states in Brazil out of 26 (ABRAS, 2015).

m The subcases

Out of this extensive portfolio, we have selected five subcases: two final products (organic and antibiotic-free
poultry and organic eggs) and three critical inputs to them (regular and organic corn and regular soybeans).
This selection of products captures the most important ones, in terms of revenue. In 2014, poultry represented
about 75% of the firm’s revenue, while the eggs accounted for about 9%. In terms of volume, in 2014, Korin
processed 210,000 tons of chicken and nearly 12 million eggs (Korin, 2015). The firm is also a pioneer in
the production of organic and antibiotic-free poultry in Brazil.

Crucial to provide these two final products are regular soybeans, regular corn and organic corn, which serve
as inputs to feed the birds. Out of these, organic corn is the main component used to feed Korin’s chickens.
Korin consumes over 1000 tons of the product each month, considering both the organic and regular
varieties, which compose 65% of all the chickens feeding. It is also worth mentioning that regular soybeans
and corn are allowed to compose the birds feeding up to a limit of 15% in volume in order to meet the legal
requirements for the products to be sold as organic. This fact is important because of cost concerns: regular
commodities tend to cost less than their organic varieties. Together, these three inputs represent 75% of the
cost of producing both poultry and eggs. Figure 2 illustrates our selection.

To summarize, we took care to select inputs or products that would be meaningful to the firm. After all, it is
in these transactions that organizational efficiency is critical to remain competitive in the market.

3.2 Data collection

We constructed a semi-structured questionnaire that guided our in-depth interviews.!? Two face-to-face
interviews were made in 2014 together with the general manager, for about two hours each. We also visited
the firm headquarters to verify the differentiated production process mentioned during said interviews. We
triangulated that data with information collected with firm technicians working with each of the products
at its headquarters. Finally, to double-check some general information provided by the firm and to fill
out some gaps in our data, we relied on triangulation with secondary sources, such as documents, sector
specific reports and other literature. Our objective in doing so is twofold. First, we intend to assess the

8 Korin’s natural production meets the requirements of the act 10.831, as of December 234 2003, which regulates the production of organic food
in Brazil.

9 This includes poultry, eggs, fruit, vegetables, mineral water, microbiological fertilizers, coffee, and honey and derivatives (Korin, 2015).

10 The interview guide is enclosed in the Supplementary Material. It was based on Menard et al. (2014), but adapted in order to capture the objectives
and framework in this study. To this end, we have included questions on the different types of uncertainty and excluded other aspects that did not
matter for our own objectives.

Regular soybeans

Poultry
(75% of revenue)

e

75% of cost< Regular corn

Antibiotic-free eggs
(9% of revenue)

Organic corn

Figure 2. Case selection.
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plural form phenomenon through different perspectives, not only the interviewees’ but also that expressed
in the alternative secondary sources of data. Most importantly, we also seek to provide more reliability to
our findings (Johnson et al., 2007).

Essentially, what we intend to capture with our data collection were both general characteristics of the
company and specific characteristics of the transactions of interest (such as the historical path, the ways
by which they are procured, the motivations for this choice, etc.). In that respect, we are first concerned
with the ways by which each of the critical inputs are procured. We classify the alternative organizational
arrangements in the following way: first, we divide the total quantity into what is obtained in-house versus
what is outsourced. Next, we classify the percentage that is outsourced (when relevant) in three ways: spot
market, relational contracts and formal contracts. Spot market denotes all purchases made without any form
of implicit or explicit contract and whereby the identities of the suppliers are irrelevant as each of them can
be easily replaced. In contrast, when relational contracts are used, parties are well-known, repeatedly transact
with each other, and their identities matter in the procurement transaction, despite the lack of formal/explicit
contracts. Reputational concerns are keys to enforce this kind of agreements. Finally, formal contracting refers
to explicit procurement contracts between transacting parties where contractual commitment are enforced
through reliance on the court system.

We capture the manager’s qualitative perception about why the firm procures each input as such, as well
as his qualitative perceptions on both asset specificity and uncertainty for each transaction of interest. Our
questions captured the three types of uncertainty identified before: market, technological and performance
assessment.

4. Results and discussion

Two out of the five subcases are procured with non-plural forms and three, by means of plural forms. For
each of the products described below, we begin by explaining the means of procurement and follow with
the discussion of the main drivers of this choice, as well as the main problems to be overcome (Table 1),
according to Korin. Our intention in doing so is to capture the drivers for both the use of plural forms and
for their variety.

4.1 Non-plural forms
m Organic and antibiotic-free poultry
Governance: Korin produces in-house 100% of its main product.

Asset specificity: Producing organic and antibiotic-free poultry involves very specific technology and very
special care is needed to meet the legal requirements for the product to be certified. First, poultry is raised
outdoor within a delineated area in the farm, where the birds can circulate in a low density of animals per
square meter. Second, these animals are not pecked, and therefore, they become less likely to develop
diseases typically associated with such practice. Finally, when they do become sick, they are treated solely
with natural products. All this care requires specialized knowledge, which is hard to find on the market. To
illustrate how specific an endeavor this is, developing said technology resulted from 10 years of intensive
R&D. The greatest challenge in this process was the development of the organic and antibiotic-free feeding
for the chickens. Besides all the specificities that are necessary to produce these special varieties of poultry,
the production process of poultry in general requires large dedicated investments in order to meet the scale
requirements to be competitive in this industry.

Uncertainty: Market uncertainty, in the poultry supply chain in general, is quite significant. First, as already
mentioned, because the market is dominated by large players selling both in domestic and in international
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markets, demand shocks, mainly overseas, cause great price volatility (either up or down).!! Second, because
organic birds are fed solely with corn and soybeans (and their derivatives), their market price volatility
introduces some significant uncertainty in the cost of the product (see the next subsections for more information
on the price volatilities of these commodities). Therefore, because the poultry supply-chain bears significant
uncertainties on both the supply and demand sides, we can consider it a highly uncertain market.

m Regular soybeans
Governance: Korin outsources 100% to suppliers with formal contracts.

Asset specificity: Regular soybeans are commodities and therefore, their level of asset specificity is low.
Also, it is worth mentioning that, Brazil is the largest producer and exporter of soybeans in the world (USDA,
2020). Hence, this commodity is easy to obtain in the country and suppliers can be fairly easily substituted
whenever needed.

Uncertainty: Korin’s major concern relative to soybeans is its price volatility (market uncertainty): in general,
it tends to vary on average between 10 to 40% per year; considering both the Brazilian and the international
market. Given that the company acquires a relatively large quantity of this input, and considering the impact
of the price volatility of said commodity on the costs of producing both eggs and poultry; it is imperative that
it devises mechanisms to deal with the uncertain market conditions leading to this highly volatile scenario.
One of these consists of procuring regular soybeans by means of formal contracts. In doing so, price is
determined upfront and hence, the firm is able to smooth the price paid for soybeans in an average range
that is neither too high not too low; but more predictable.

4.2 Plural forms
m Antibiotic-free eggs

Governance: Korin obtains antibiotic-free eggs by combining some in-house production with different types
of formal contracts, as shown in Table 1. There are three types of formal contracts, differing mainly in the
degree of autonomy granted to producers. And this depends on the extent to which said producers control their
assets and different steps in the supply chain (Figure 3). For instance, 29% of Korin’s outsourced antibiotic-
free eggs come from one producer of type A in Figure 3, owning and controlling the entire production
process and delivering the eggs clean, classified, sanitarily inspected and packaged with Korin’s brand. 14%
of Korin’s antibiotic-free eggs come from one producer, which delivers the eggs to be cleaned, classified,
sanitarily inspected and packaged by Korin, who then sells them (type B in Figure 3). Finally, the reminding
part of Korin’s outsourced antibiotic-free eggs come from three producers who are almost integrated to the
company. They do not control the production process at all, but merely provide the workers and their physical
structure required to produce these eggs. Korin, in turn, provides its own hens and technical assistance to
these farmers. This is an interesting arrangement because in practice, these suppliers own the assets, but
Korin is the one controlling them through contractual provisions (type C in Figure 3).12

Asset specificity: The production of organic and antibiotic-free eggs requires differentiated techniques. These
are very similar to the special care taken with poultry. For instance, hens are raised free, fed mostly with
organic corn and soybeans. Also, it is mandatory that investments be made in order to obtain the organic and
antibiotic-free certification that is valued by consumers. Finally, a critical step in the production and sale of
these eggs is an inspection process that is required by the Ministry of Agriculture in order for the product to

11 On average, there was 15% per year volatility over the last 11 years, with a variation from 8% per year to 22% per year. Organic products are
at least as volatile as their regular counterparts.

12 This is very similar to the contracts found in the US broiling industry where integrators heavily control their suppliers through contractual
specifications (see for instance Knoeber, 1989). See also Hueth et al. (1999) for analysis of the fruit and vegetable contracts and Baker et al. (2011)
for a more formal analysis.
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Table 1. Forms of procurement.

Governance/product Plural forms Non-plural forms
Antibiotic- Regular Organic Organic Regular
free eggs corn corn poultry soybeans

In-house production 23% = 15% 100% =

Outsourced production 7% 100% 85% - 100%

Spot market = = = = =

Relational suppliers (no contract) - 99.8% 30% - -

Local producers — type 1 - 4% - - =

Local producers — type 2 - 5% - - -

Local producers — type 3 = 40% = = =

Cereal companies - 50% - - -

Suppliers with formal contract 100% <0.1% 70% = 100%

Type 1 29% - - - -

Type 2 14% = = =

Type 3 57% - - -

Cereal companies = = 100% = =

Futures market — <0.1% - - -

]
1
I
Production [—  Processing > Sale
I
i
A
!
Production ¥  Processing > Sale
1
i
B
Production [—  Processing > Sale

C

Figure 3. Producers of antibiotic-free eggs. The solid line represents the steps controlled by Korin.

be sold in Brazil. This requires special knowledge about all the legal requirements. However, differently than
poultry, there is neither such a strict scale constraint nor is there the need for high dedicated infrastructure
investments and this is why the level of asset specificity is intermediate.

Uncertainty: Uncertainty is very high in the production of antibiotic-free eggs. First, there is technological
uncertainty related to the differentiated production process. As mentioned before, developing such technology
was by no means an easy task, and neither was it convincing suppliers to adopt it. Furthermore, maximizing
productivity according to the parameters that determine it is also not as trivial as it may seem. There can
be variations according to the breed or to the way birds are fed, that are still unknown and need to be
experimented for.

Second, there is high performance assessment uncertainty because it is very hard (if not impossible) to
measure the suppliers’ marginal productivity and thus determine their cost. To begin with, it is impossible
to determine at the outset the lifecycle stage on which each of the suppliers’ hens are. And therefore, it is
hard to determine whether or not the supplier is lying about its productivity (and therefore, cost). This is why
monitoring and control mechanisms are so important: they signal to the supplier that Korin has information
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to estimate (benchmark) their lifecycle and productivity, even approximately. This prevents suppliers from
declaring to be in an early stage as to sell a smaller quantity for a higher price, when they are actually
producing more and delivering the remaining quantity elsewhere (because they can’t always be in the early
stage and because Korin can mimic their production).

Main problem to be overcome with plural forms: Korin uses plural forms to deal with both performance
assessment and technological uncertainties. First, when no information is available, suppliers can
opportunistically conceal their real productivity in order to maximize their individual gains. By producing
some eggs in-house, Korin is able to benchmark its suppliers’ productivity. Also, as mentioned earlier, the
production of this special type of eggs requires differentiated techniques and finding suppliers willing to
adopt them is not a trivial endeavor. In fact, it has been extremely hard to find these suppliers and teach
them the special care required. By producing some eggs in-house, Korin can signal the profitability of this
technological choice to potential suppliers. In addition, it has developed some valuable expertise that can
be shared.

m Regular corn

Governance: Korin obtains its regular corn according to Table 1. Regular corn is outsourced mostly by means
of different relational contracts, although a very small quantity comes from occasional formal contracts with
large suppliers or from the futures market. The main differences in terms of relational contracts are associated
with the type of suppliers (local producers vs large cereal companies) the company is dealing with and with
the way by which the sale occurs (local producers types A, B and C, Figure 4).

First, the relationship with large firms and with small local producers is naturally different (they are organized
differently, for instance, small producers relate to Korin themselves, while large firms have multiple managers
performing this task) and therefore, the natures of these relational contracts differ accordingly. What is most
interesting within these differences is that local producers can sell their corn in three different ways.

In the first one (type A), Korin pays for the corn before delivery, according to price and quantities that are
agreed upon beforehand. In the second case (type B), the payment does occur when the corn is actually
received. However, both price and quantity are fixed ex-ante. Finally, Korin obtains most of its corn from
type C suppliers. Korin stores its type C suppliers’ corn in its own storage facilities, without buying it. It
only buys this corn whenever each supplier decides to sell it at the market price relative to when the sale
occurs. This way of buying corn is more costly because storing it requires space (out of scarce land) and
special facilities, but it helps guarantee the supply of the product. After all, storing the product is an informal
mechanism of enforcement such that the stored corn will be sold exclusively to Korin.

Negotiation > Payment > Corn
A
Negotiation > Corn > Payment
B
Comn > Storage »| Sale: negotiation
and payment
C

Figure 4. Different contracting practices with regular corn suppliers.
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Asset specificity: Regular corn is a commodity, but not all corn is suitable to feed Korin’s chicken. They
can be fed solely with high quality variety of the product, i.e. whole grains. Low quality corn, in general,
includes crashed grains, which are harmful for the birds. Hence, high quality corn requires some special
care to guarantee that there will only be whole grains.

Uncertainty: There is a lot of volatility in corn price index (volatility varied, on average, between 15 and
25% per year in Brazil, according to data retrieved from Cepea — Center for Advanced Studies in Applied
Economics, 2015). Although this index does not reflect differences in quality, it still serves as an illustration of
how prices varied over time. This market volatility proves to be a threat to Korin because corn and soybeans
prices correspond to 75% of the company’s cost of feeding the animals. Variations in the market price of
this input lead to important cost variation. This is why it is imperative that Korin devises mechanisms to
neutralize the high market volatility. Add to this the fact that high quality corn is not as available on the
market as the mainstream variety, so Korin must absolutely guarantee the supply of the product.

Main problem to be overcome with plural forms: high quality corn is crucial to Korin because it feeds its most
important products (poultry and eggs) at a lower cost than the organic variety, despite being used in smaller
proportions. Therefore, it must not only secure its procurement, but also its price. The main problem with
regular corn is that there is significant market volatility (market uncertainty), which implies variations in both
quantity and price. To help overcome this problem, Korin turns to different types of hybrid arrangements,
each of which helping to secure prices and quantities in face of different market conditions.

m Organic corn

Governance: Korin obtains organic corn by combining some in-house production with formal contracts, as
shown in Table 1. Organic corn is mainly bought through formal contracts together with cereal companies
in Brazil. These are signed for each harvest, having the price being established ex-ante as roughly 30% more
than that of regular corn. Korin negotiates with its suppliers together with other firms, who collectively
bargain with suppliers (purchase group). They have more bargaining power than each firm in isolation would
have and are able to get better prices.

Asset specificity: Producing organic corn is not as trivial as it may seem at the outset. It requires specific
knowledge to enable a good productivity (while the yield of conventional corn is on average that of 10 to
12 kg per hectare that of the organic variety, on average, is roughly half). This is due to two factors. First,
organic corn grows together with other useless bushes and therefore, this not only reduces the average
yield per hectare but also requires that special care be taken to ensure that those bushes will be properly
identified and removed. Second and relatedly, the organic production of corn requires more labor force than
the conventional variety, mostly because of the bushes and the special care that is needed to separate it. As
a result, organic corn cannot be as easily found on the market because producers tend to perceive it as a
product with high cost and low productivity.

Uncertainty: Determining the average productivity at the outset is not that easy. This is a major concern to
the company because it should compensate its suppliers according to their productivity. And in the absence
of control mechanisms, these can easily and opportunistically declare a lower productivity (performance
assessment uncertainty) to deliver a smaller quantity at a higher price, while selling the remaining production
elsewhere. This is why, according to Korin, its own production is so strategic: it allows to better estimate
its suppliers’ productivities because it can get more information.

Besides the performance issue, there is significant market uncertainty in the production of organic corn.
As most agricultural goods, corn is very sensitive to unforeseen climatic variations or diseases. Because
organic corn is such a critical input for the firm, it must absolutely secure its supply. Hence, if it relied on a
single supplier or solely in in-house production, these hazards could cause it to lose the entire production.
So diversifying suppliers is key to dealing with uncertain market conditions. Moreover, organic corn does
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not grow uniformly all year around, but at certain times. And these periods vary according to the region of
Brazil where it is being produced. This requires that the company buy the product from other locations in
order to meet its demand all year-round. And this becomes even more relevant because organic corn cannot
be stored like the regular variety. It can only be kept for about two months because no chemicals can be
used in the storage facility to guarantee the integrity of the product.

Main problems to be overcome with plural forms: plural forms help Korin overcome both performance
assessment and market uncertainties. By producing some corn in-house, Korin can benchmark its suppliers’
productivities, and hence, deal with the performance issue. But most importantly, plural forms help the firm
deal with market uncertainty. Although organic corn is not its main product or core business, it feeds its main
products, so Korin must guarantee its supply. Given the specificities of organic corn, it is imperative that it is
obtained from different locations in Brazil. One way of doing this would be to acquire land in these different
locations to rely solely on vertical integration. But this would require a lot of capital investments which are
not feasible. Besides, even if it were feasible, because there is market uncertainty, it would be extremely
hard to guarantee the production of enough corn to appropriately meet its demand, without excess supply
or demand. Hence, the best way of overcoming these problems is to rely on plural forms.

4.3 A comparative perspective

We can see that the procurement of each of the products described above is subject to different types and
levels of uncertainty and mostly to intermediate levels of asset specificity.

Asset specificity: As shown in previous subsections, the procurement of most products (regular corn and
organic corn and soybeans) involves intermediate levels of asset specificity, although these levels vary
considerably within the intermediate range. For instance, regular products present a much lower level of
asset specificity than their organic varieties. Two exceptions to this intermediate range were found. First,
the procurement of regular soybeans involves very low levels of asset specificity, while that of organic and
antibiotic free poultry involves higher levels. Low asset specificity refers to a level of specificity that is lower
than K1 in Figure 1; intermediate asset specificity denotes levels between K1 and K2 in Figure 1 and high
asset specificity regards levels that are higher than K2. This implies variability in the intermediate range,
since some will be closer to K1 and others to K2.

Uncertainty: Considerable uncertainty surrounds the procurement of all the products discussed, albeit of
varying type (market, technological, performance assessment) and of variable intensities. In that respect, we
must stress that we did not attempt to quantify the level of uncertainty, but rather to qualify the dominant
type, for the different sub-cases so as to get a better understanding of the circumstances under which each
transaction takes place. We showed that market uncertainty surrounds almost all the analyzed transactions,
except for the eggs. Table 2 summarizes this argumentation.

Table 2. A comparative perspective.

Product Asset Uncertainty  Type of Plural Governance
specificity uncertainty forms

Regular soybeans Low Intermediate =~ Market No Hybrids

Regular corn Intermediate  Intermediate =~ Market Yes Within (relational hybrids)

Organic corn Intermediate ~ High Market and Yes Combo (hierarchies +
performance different relational hybrids)

Antibiotic-free Intermediate ~ High Technological and Yes Combo (hierarchies +

eggs performance different formal hybrids)

Poultry High High Market No Hierarchies
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5. Analyses: what explains the diversity of plural forms?
5.1 Prevalence of plural forms

Considering the comparison of the five subcases, we have represented these products in the framework shown
in Figure 1. The result is represented in Figure 5. While the slope of the curve can vary, what matters most
are the reasons underlying the placement of each product as such and the motivations for its procurement.

Regular soybeans and poultry are the only products outside the ‘plural zone’, i.e. obtained by means of non-
plural forms. Regular soybeans are obtained exclusively by means of formal contracts because the level
of specific investments involved is relatively low and therefore, a very high level of uncertainty would be
required in order to outperform this organizational solution. Nonetheless hybrid arrangements have been
used instead of the spot market to help the firm deal with a higher level of uncertainty. Conversely, the
production of poultry involves almost dedicated assets, such that no other arrangement can outperform
hierarchy. These findings are consistent with TCE and its asset specificity story. There are three cases in
the plural zone: regular corn, organic corn, and antibiotic-free eggs. They present intermediate degrees of
asset specificity and significant levels of uncertainty. Thus, their procurement is made by means of plural
forms. This is consistent with P1.

5.2 Diversity of plural forms

Table 1 describes the various combinations of alternative organizational arrangements used to produce the
final products. For instance, organic corn is obtained both internally and by means of formal contracts;
whereas regular corn is solely outsourced with a mixture of different types of relational contracts. Finally,
antibiotic-free eggs are obtained in a way that is similar to organic corn: part is produced in-house and part
is outsourced by means of different types of formal contracts (rather than relational like in the case of the
regular corn).

In Table 2 we classify this diversity of plural forms using the classification by Schnaider et al. (2018): between,
within and combo types of plural forms. Although we cannot establish causal relationships with the case
study method, there is exploratory evidence in favor of a correlation between these typologies and the main
problems to be overcome with the use of plural forms. Namely, these are different types of uncertainties.
For instance, while regular corn is subject to high market uncertainty, organic corn is subject to both high
market and high performance assessment uncertainties. Finally, antibiotic-free eggs are subject to both high
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Eggs
Poultry
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Figure 5. Empirical findings (adapted from Schnaider et al. (2018)).
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technological and performance assessment uncertainties. This finding suggests that the type of plural form
will help firms deal with different typologies of uncertainties, providing evidence in favor of P2.

Also, we can see both in the case of organic corn and of organic and antibiotic-free eggs that there is more
than one type of uncertainty is affecting the procurement transactions: market and performance assessment
in the case of organic corn and technological and performance assessment uncertainties in the case of the
eggs. These are also the only cases where the combo type of plural forms are present. This suggests that
firms concomitantly rely on different types of plural forms to simultaneously deal with different types of
uncertainty. Hence, there is evidence in favor of P3.

Another aspect that stood out in all the three cases involving plural forms is that plural from diversity of
goes beyond the distinction between the categories of ‘between, within and combo’ plural forms. Even
within these categories, plural forms differ in the specific weights (%) of each organizational arrangement
composing them. For example, while both the procurement of antibiotic-free eggs and organic corn are made
by means of the combo-type of plural form, the former involves 23% of in-house production and the latter
15%. By comparing the percentages that are made in-house in the three transactions relying on the use of
plural forms (shown in Table 1) and their representation in Figure 3, we can see that those involving more
specific assets to be secured presented a higher percentage made in-house. We can see that as the level of
asset specificity decreases, so does the percentage made in-house. Despite exploratory, this evidence is both
consistent with traditional TCE and suggests that the role of asset specificity, within the plural form, is more
important than previously believed. Hence, we derive the following proposition:

Proposition 4: Within the plural form, the level of asset specificity will play a major role in determining
the degree of coordination, such that the higher the level of asset specificity, the higher
the percentage produced in-house (or quasi-integrated).

6. Final remarks

In this paper, we sought to empirically analyze the extent to which asset specificity and uncertainty can be
used to describe and explain the variety of plural forms. We also intended to explore their respective roles
in the specific composition of the plural form. Indeed, our empirical case illustrated first that the variety and
diversity of plural forms go way beyond the reliance on both market and vertical integration, as previously
admitted. Firms can combine hybrids with vertical integration, markets and hybrids and so on. Firms can
even use more than two different governance structures to manage a transaction. These alternative types of
plural forms carry different governance properties, which not only differ within these typologies, but also,
between other governance solutions. The Korin case provides an empirical illustration of such diversity and
allows us to observe an extension of the traditional TCE framework to account for plural forms and their
diverse compositions. While we found that both asset specificity and uncertainty are important determinants
for the plural form decision, each of these variables will play a different role when it comes to describing
and explaining its composition.

Our empirical cases indicate that for intermediate levels of asset specificity, the type of uncertainty affecting
a particular transaction will play a dominant role when determining the type of plural form. This is because
each type of uncertainty will require different governance properties to be dealt with. The cases of regular
and organic corn and eggs provide indications in that respect.

They also indicate that the higher the level of uncertainty, i.e. the more different types of uncertainty are
combined, the more types of arrangements will be used to compose the plural form, i.e. the more diverse will
the plural form be. Despite exploratory, our findings also shed light on the role played by asset specificity
in the composition of the plural form, indicating that its role might be greater than previously admitted. As
shown in proposition P, we find that within the plural form (and given intermediate levels of asset specificity
and high levels of uncertainty), the higher the level of asset specificity, the larger the percentage produced
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in house (or quasi-integrated). We are aware of the limitations of our method, but our findings shed light on
a potential path to be confirmed in future studies.

Also, many unanswered questions remain in this respect. For example, what else explains the percentages
of each type of arrangement composing the plural form? Are these percentages stable over time, or do they
adjust to help dealing with emerging issues? What are the effects of regulatory constraints (like safety and
liability regulation) on the composition of plural forms? These questions demonstrate the extensive and
challenging research agenda yet to be explored when it comes to the heterogeneity of plural forms in supply
chain management.

Supplementary material

Supplementary material can be found online at https://doi.org/10.22434/IFAMR2021.0056
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