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SUMMARY

In today’s agribusiness world, the need for andytical systems thinking, quantitetive
andysis and knowledge of information technology is well recognised. The authors developed a
set of undergraduate papers that met employer needs in the above critical areas. The curriculum
developed took into account the rura background and uneven mathematica, statistica and
computer science skills of the students.  The curriculum was introduced to 105 students in
1999.

PROBLEM STATEMENT
The two goas of the Agribusiness program at Massey University are to:

1) provide students the conceptua and applied knowledge required in today’s highly
competitive agribusness environment, and
2) prepare students to manage in the dynamic agribusiness environment of the future.

The Agribusiness program recognises tha for firms to achieve their desred business
godls, they require employees who can provide innovative interna and chain integrated solutions
to business problems.

Massey students are well educated in agri-food production technologies, economics,
marketing, consumer behaviour and other important agribusiness topics. To be successful
managers in the congtantly changing globa market, they need additiond skills in integrated
decison making and in the use of information technology.

The authors god was to develop a set of papers for undergraduate agribusiness
students that would provide them with the required skills mentioned above.

BACKGROUND

New Zedand is a smdl (~3.7 million population) agriculturaly based economy, remote
from al export markets. The mgority of New Zedand agribusinesses may be defined as small



or medium sized enterprises. Most of the country’s agriculturd production is pastoral based.
Agribusnesses in New Zedand have made dgnificant shifts from ther traditiona commodity
based orientation to focus on their role in consumer-oriented chains. Agribusinesses throughout
New Zedand are in different stages of adapting to the deregulation process that began in the
early 1980s. Neverthdess, in varying degrees, they al are market driven.

The agricultural economy is export oriented. The key to success for New Zedand
agribusnesses is their ability to evduate and respond to globa market changes, regardless of
domestic condraints.

OBJECTIVES

To develop a set of papers for undergraduate students:
- Todeveop ther andyticd sysems thinking;
- To become aware of the decision tools available for agribusiness problem andysis;
- Torecavetraning in computer modelling of agribusiness problems;
- To have the opportunity to apply both methods and tools to problems unique to food and
agriculturd industries.

A three step teaching methodology was designed to integrate the different levels of the
decison making process — practica, andyticd and conceptua — into the decison tool
curriculum.

TEACHING METHODS

The dtructure of the teaching methods used in the agribusiness decision tools curriculum
is presented in Figure 1. Each step of the three-step teaching methodology is placed into
separate columns. The left Sde of Figure 1 presents the different levels of the decison-making
process:. practical, analytica and conceptud.

Step 1. Classroom discussions

The introduction of the genera decision tool concept (the orange box in the center of
the firs column) begins with a set of practicd agribusness problems. a combination of
examples, case sudies and business games. The problems used are representative of New
Zedland agribusnesses. During class discussons, dl rdevant materid is analyzed with the god
of finding the generd characterigtics of the cases/examples. Upon completion of this task, the
next step is to introduce the genera concept of the appropriate decision tool and to define the



class of agribusiness problems that may be solved with the help of thistool. The generd concept
is further discussed and illustrated by application to the agribusiness problems introduced & the
beginning of the class. Problems are formalized to fit the terminology of the selected decison
tool. Forma procedures are then constructed. The yellow box in Figure 1 depicts these actions.
Achieved results are described in terms of the origina agribusiness problem. The last god for
classroom discussions is preparation of a list of potentid management decisions, based on
answers derived with the help of the decision tool being studied.

Sep 1, therefore, darts with classsoom discussons on the formulation of the
agribusiness problem that isto be solved and finishes with an array of potentid decisons for that
problem. In this process, the general decision tool concept, represented by the orange box, has
acentral postion and is gpplied to specific problems.

At the end of the Step 1 of the three-step teaching process, students are required to
fully understand the following issues
- Thegenerd class of problems that may be solved by the decision toal;

- Thegenerd decision tool concept;
- Thecdassof agribusness problems that may be solved with the help of the decison tool;
- How to structure agribusiness problems so that the decision tool may applied.

Step 2. Software presentation

During the second step of the teaching process the general decision tool concept is
‘trandated’ into the requirements of the particular software, arting with the forma rules
required to enter information, followed by the ingdlation of parameters, ending with a solution
and interpretation of results.

To demondrate software applications, a particular agribusiness problem is selected. The
students are provided with a computer guide that represents the detailed Step-by-step
ingructions they have to follow for the software to provide results.

At the end of the Step 2, students are required to be familiar with:

- Availability of software solutions,
- Advantages/disadvantages of computer applications.

Step 3. The Assignment

To reinforce the materid discussed in Steps 1 and 2, sudents are required to
independently complete an assignment on the materid presented. Each student receives an
agribusiness problem and must follow the sequence of the decision-making process discussed in
the classsoom. The yellow square in the third column represents the gpplication of the sdected
software.



INTEGRATION OF THE CURRICULM

Most New Zedand agribusinesses are involved in agri-food export chains. As aresult,
their level of inter-business integration is, by necessty, high. The markets for New Zedand
agri-food products are remote and diverse. As are most businesses throughout the world, New
Zedand agribusnesses are congtantly striving to improve their customer-focused management
drategies. New Zedland agribusinesses have begun to recognise that their ability to succeed in
the volatile world of agricultural production that is focused on diverse overseass customers
depends on the use of andytica decision making tools.

The corrdation of the teaching of those required andytica skills with agribusinessissues
is presented in Figure 2, below.

Figure 2. Correlation of the Decision Tool Papers
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The find customers for agri-food products are located at the origin of the two

dimensond graph, Figure 2. Movement adong ether axis toward the origin represents the
customer focus of dl agribusiness activities.



Each agribusiness in Figure 2 is defined through the core operaiond activities on the
vertica axis, i.e. production, processing, etc. The operaiond rdationships of these different
activities are linked together to form supply chains. Supply chains provide the flow of materias
and services from the origind producers, through the different operationd activities, to the find
cusomers. In Figure 2, the yellow circles represent agribusinesses linked into the supply chain
under discussion. The pink vertica lines represent other supply chains that are competitors of
the sdected supply chain.

The horizonta axis represents the different marketing stages of the integrated marketing
mix: Product, Price, Place and Promotion. The blue horizontd line represents the market
development activities for different operationd activities.

The green cross defines the particular producer who makes management decisons in
the competitive environment at hisher operational stage. The blue bold line represents other
producers, who are competitors. Agricultura production from the sdected farm reaches the
fina customer through the supply chain (pink bold line). The farmer's management decisons
should, therefore, take into consderation opportunities and requirements imposed by other
chain-members,

To incorporate the above relaionships into a curriculum for decison tools, three new
papers were introduced in 1999:

- “Applied Decision Tools for Agribusiness’ (first semester, second year);
- “Quantitative Analyssfor Agribusiness’ (second semester, second year);
- “Advanced Decison Tools for Agribusiness’ (first semester, third year).

In addition, an existing second year paper “Food and Agribusiness Logigtics’ was
modified to incorporate the materid introduced in the other new papers.

The am of the first paper “Applied Decison Tools for Agribusness’ is to introduce
generd decison tool concepts and gpply those concepts to operationd activities within agri-
food supply chains. The topics covered in this paper are decision process, theory, and andysis,
linear programming, forecasting, Smulation, and materid and distribution requirement planning.
Each topic is discussed in the context of the decision making process for producers, processors,
digtributors, service providers and other operational activities for the diverse range of agri-food
products. Significant attention is dso devoted to data collection and andyss techniques.

“Applied Decison Tools’ establishes the conceptual basis required for the second
paper in the curriculum —“ Quantitative Analysis for Agribusiness’.

The second paper focuses on quantitative methods appropriate to agribusness market
development activities (the horizontd line in Figure 2). The following topics are covered:
production decisons, market analyss, purchasng decisons, pricing decisons, distribution
decisons, promotional decisions and sdes andlyss. The basic tools introduced in the first paper
of the curriculum are supplemented with additional methods and tools required for andyss of
market development activities.



The third paper of the curriculum is “Advanced Decison Tools for Agribusness’. The
god of this paper isto give students additiona concepts and tools to assist in the application of
decison making on a systems level. This paper integrates the operationd activities within the
supply chain with the market development activities within the industry. The topics covered are
network models, project management, Markov analysis and game theory.

The fourth paper “Food and Agribusiness Logistics’ emphasises Place utility, in the
integrated marketing mix. The paper discusses the importance and role of logistics and supply
chain management to New Zedland agribusinesses.  Topics covered include globa logidtics,
management of import/export shipments, customer service and methods to control logistics
performance. Severd field trips to locd agribusiness firms are used as case sudies for class
discusson.

Materid for al papersis presented in a smilar sequence. Each week, students receive
three hours of lecture and one hour of computer laboratory ingtruction. Each week the students
are a0 given exercises to be solved independently. All sudy materials — readings, case Sudies
and gpplications, supplementa materid for each topic, problems and solutions — are available in
printed reference materia and on the Massey Universty Agribusness Web-ste.  Students
receive additiond exercises before mid-term and find examinations. Each paper aso requires
independent computer based projects that are based on New Zedland agri-food case studies
containing problems to be solved using techniques and tools studied in class.

Computer laboratories are an important part of the curriculum. As with lectures,
|aboratories are taught in a consstent sequence: software demondtration followed by exercises
independently completed.

In addition to lectures and computer laboratories, the Massey Universty Agribusness
Web-site (hitp://agribusnessmassey.ac.nz) is an integra part of the curriculum. Each student
enrolled in the above papers recelves an access code. However, access to class materid is
limited to students enrolled in a particular class. In addition to providing sudy materid, the
Web-site dso contains:

- Food Review —amonthly eectronic journd publishing materid from staff and students;
- Class and assgnment grades, including problem solutions;

- A News desk for announcements about class activities,

- Information about new publications, book reviews and conferences.

All of the files required for assgnments, induding software-oriented files, may be
downloaded from the Web. This approach gives students opportunities for remote study. One
student was able to sudy while in the hospital and successfully passed the find examination. E-
mall isavalable for inquiries and consultation.

RESULTS



In 1999, atotd of 105 students completed the Agribusiness Decision Tools Curriculum:
A tota of 105 students completed the papers:

Paper Name Number of Students
Applied Decison Tools for Agribusiness 34
Quantitative Analysis for Agribusiness 27
Advanced Decison Tools for Agribusiness 16
Food and Agribusiness Logigtics 28

During the 1999 academic year (February 1999 — October 1999), there were 3,261
entrances to the Agribusiness Web-site.

Students were surveyed a the beginning of the year to determine their leve of
knowledge of the materia to be introduced during the year. At the gart of the year, 60% of the
sudents were unfamiliar with basic software and 80% graded their level of mathematicd and
datigtica knowledge as “inaufficient”.

At the end of the year, second year students reported they had a good knowledge of
Excd, including Solver and God Seek, the basics of Access, and viewed the Internet as their
preferred source of information.

Severd students listed the topics covered in their job applications. Employers indicated
the subject matter was very useful for their hiring needs and , in some cases, centra to being
hired.

CONCLUSIONS

The new curriculum has enhanced the anaytica skills of agribusiness students. The use
of a combination of educationd tools to present materia in a structured and sequentia manner
achieved the curriculum goals established.

Feedback from students and employers indicate they view the anaytical decison tool
topics covered by the curriculum as playing an increasngly important role for the
competitiveness of New Zedland agribusinesses.

The entire Decison Tools for Agribusiness curriculum is being taught again in 2000 with
few modificationsto the origina concept.
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