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Entrepreneurial Behavior in Agri-Food Supply Chains: An Agent-based
Approach

Problem Statement

Technological innovation, globalization and markegmentation have led to
increasingly complex agri-food supply chains andauntain agri-food markets. Both
of these characteristics can strain an agri-foodagar’s ability to make fast and
accurate strategic decisions. However, as reggitiusiness scholars (Ross, 2008;
Ross & Westgren, 2008; Roucan-Kane, Boehlje & G28¥8) have suggested,
increased complexity and uncertainty also provigief@od managers with
significant opportunities to create new wealth kgreising entrepreneurial behavior.

Entrepreneurship is a process in which firms seéochdiscover and exploit
new profit opportunities by engaging in arbitrage ionovation activities. The
literature of entrepreneurship suggests that skvefsaracteristics of the
entrepreneurial firm affect the outcomes of thidltiraiep process: alertness to new
opportunities, subjectivity and judgment, decise®n /speed to market, and
uncertainty-bearing, and aspirations (Ross and §west 2008). However,
entrepreneurial opportunities are not often exptbiin isolation. Instead, many
entrepreneurial individuals or firms must estabbgliences with partner firms, both
upstream and downstream, to exploit such opporésnitThis is particularly true in
the agri-food industry where the complex structofethe industry (i.e. multiple
industry players, multiple governance structuresd aimterfirm relationships,
commodity and niche markets, biological uncertastietc.) and the length of supply
chains often precludes individuals and firms frastablishing the supply chain alone.

The presence of existing supply chains can havgnifisant impact on the
performance of entrepreneurial firms. Entrepreradirms that utilize existing
supply chains face lower costs associated witlhvelielig (i.e. logistics, marketing,
and procurement) value to end-users, and have tay@sin information-sharing and
learning. On the other hand, rent-sharing and @geaosts in networks can reduce the
economic returns available to entrepreneurial firms

Objectives of Study

The objective of this study is to investigate thke rof supply chain partners in
the entrepreneurial process. In particular, wéaxiamine the differences in
entrepreneurial performance between firms thatodiscand exploit new wealth
creation opportunities within existing supply cheas opposed to those that decide to
establish the supply chain themselves. In doingveantroduce an agent-based
model that explicitly simulates entrepreneuriatdigery, rent appropriation and the
dissipation of those rents via competition and wes® depletion in the presence of
supply chain partners.

Procedure

Within this study, three specific research proposg will be addressed. The
first two of these research propositions build loe work of Ross and Westgren
(2008). In their study, Ross and Westgren examihedffect of various
entrepreneurial capabilities on the performancirwis across various institutional



landscapes in the agri-food system. The resuliisedf study indicated that firms

with developed capabilities for entrepreneuriattaless and efficiency outperformed
those firms that did not in competitive environngeciiaracterized by market
segmentation and uncertainty. However, the coriypetnvironments used in the
Ross and Westgren (2008) did not include the presehother supply chain partners.
As stated above, these players may have a sigmtficgpact on the dynamics of the
competitive environment. This study addressesringsing element. In particular,
we examine two propositions related to the afféendrepreneurial alertness and
efficiency in the entrepreneurial process givengresence of supply chain partners.

Proposition 1: Ceteris paribus, firmswith high levels of alertness will generate
greater entrepreneurial returns than those with lower level of alertness.

Proposition 2: Ceteris paribus, firmsthat can efficiently covert resources to
revenues will generate more entrepreneurial returnsthan those that are less
efficient.

Furthermore, this paper also examines the rolebly chain partners in the
entrepreneurial process. As stated above, entreprial firms that utilize existing
supply chains face lower costs associated witlvelefig (i.e. logistics, marketing,
and procurement) value to end-users, and have tay@sin information-sharing and
learning. On the other hand, rent-sharing and @geaosts in networks can reduce the
economic returns available to entrepreneurial firms

Proposition 3: Ceteris paribus, entrepreneurial firmsthat form alliances with
supply chain partnersto exploit new profit opportunities will generate more
entrepreneurial returnsthan those that do not.

To test these propositions, this paper developsagent-based simulation
model (ABSM) to examine the differences in perfonecg between firms that link to
existing supply chains and those that do not tdagxpntrepreneurial opportunities.
The advantage of the ABSM approach is that it ie ab capture the complex and
dynamic nature of the entrepreneurial process.rthEtmore, ABSMs facilitate the
modeling of a heterogeneous firm attributes andalte to capture the consequences
of individual firm-level decisions at the systemeeilevel.

The basic setup on our simulation model followsfthenework introduced by
Ross (2008) where agents search for, discover apldiestrategies for new wealth
creation on a strategic landscape. However, mntodel, two types of agents exist:
firms and supply chain partners, and if desiredséhtwo types of agents may link
together to exploit an entrepreneurial opportusitiegether. Individual firms and
supply chain partners are described based ondbéity on different attributes. For
firms, these attributes include: entrepreneurialrabteristics (i.e. alertness, judgment,
aspirations, etc.), linkability to supply chain {mers and rent extraction (i.e.
efficiency); and for supply chain partners, thettghates include region size (range
of firm strategies partner can serve), attractigsrn@erceived ability to improve firm



efficiency), and power (ability to improve firm effency). In addition to the

specification of these attributes, behavioral rudes also defined for each firm to
govern their interactions with supply chain parsnesther firms and their resource
environment. We also specify rules to allow fogamizational learning which may
occur either by executing a consistent firm strateger time, by interacting with

other firms, or by interacting with the same supghgin partners over time.

As part of the simulation exercise, several (16tal) simulation experiments
have been designed to examine the propositionsridedc above. For each
experiment, we parametrically vary one firm atttéowhile keeping all others fixed at
mid-range levels. At the same time, we also pateoally vary one or more partner
attributes depending on the simulation design. rUgcecution of these experiments,
the model results reveal the system-level behavpaterns that develop from these
firm-level specifications.

Results

The simulation experiments reveal several intemgstsults that have
consequences for agri-food managers interestedgaging in entrepreneurial
behavior. The results of these experiments ireclud

1. Unexpected tradeoffs exist among entrepreneureiacteristics
2. Firms that have high linkability characteristiceddower rent dissipation from
competitor firms in the market
3. Search behaviors for new opportunity are alteredhleyexistence of existing
chains
4. Wealth increases with a firm’s alertness level aose it permits firms
a. to find most valuable strategic niches; and
b. to find supply chain partners with superior netkiimkages

Conclusions

The results of the simulation experiments summedredgove indicate that the
use of existing supply chain networks to exploitrepreneurial ventures can have a
significant effect on firm performance. Furthermothe results of the simulation
experiments support the research propositionsdotred in this study. Wealth and
survivability both increased with a firm’s level afertness. This finding was true for
both linkable and non-linkable firms. Though tHisding is not particularly
unexpected, it does indicate that firm alertnesmpie firms to find the most valuable
strategic niches for all types of firms, and allolwdkable firms to find supply chain
partners with the advantageous network links. Wwike, firm efficiency was found to
increase both wealth creation and survivability fath firms. Finally, and of
particular interest to this study, the ability ofilan to align with strategic partners to
appropriate the returns to entrepreneurial behgumrfirm linkability) was shown to
increase the overall wealth creation ability ofrepteneurial firms via lower rent
dissipation from competitor firms in the market.hi§ finding supports our third
research proposition.

However, even though our research propositions wenerally supported by
the simulation experiments, several unexpectedtsesiere also evident. First, the
presence of existing supply chains decreased the floe entrepreneurial abilities (i.e.
alertness) both for linkable and non-linkable firm&or linkable firms this is not
particularly surprising. As noted earlier, supphain partners reduce rent dissipation



via competition for competitor firms and thus reeldbe frequency with which firms
need to search for alternative profit opportuniti¢esowever, for non-linkable firms
this result appears counterintuitive. As notedRmss and Westgren (2008), spatial
heterogeneity among strategic niches increasemdied for firm alertness. One
potential explanation for this finding is that wilinkable firms attracted to supply
chain alliances more strategic niches are availédsenon-linkable firms outside
partner service regions. This result requireshirattention.

Overall, though, this study suggests that ABSMs areappropriate tool for
analyzing entrepreneurial behavior in supply chainghis type of methodology
permits the investigation of complex interactionsmoag entrepreneurial
characteristics within and between firms, whilehtighting performance outcomes.
Models that assume equilibrium conditions or honmegfy of variables on the other
hand would not be able to adequately capture theamics and complexity of
entrepreneurial firm behaviors.

Finally, it is apparent that the characteristicattheflect an entrepreneur’s
ability to link to, and share rents with, supplyagch partners require more
investigation. In particular, the question of wisypply partners reduce the
entrepreneurial capabilities needed by non-linkéibhes to create wealth and survive
should be to be addressed. Furthermore, if thiseisase, do industries characterized
by long supply chains naturally have fewer entrepugial ventures? This study
suggests this might be the case, but further reseaneeded in this area.
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