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Abstract

The New Generation Cooperative (NGC) has been a popular form of farmer-

owned enterprise widely adopted by producers in the United States, especially in North

Dakota and Minnesota. The adoption rate of this organizational form has been

comparatively slow in the province of Manitoba, which is geographically adjacent to

these two states.

The objective of this thesis is to ascertain which factors affect Manitoba

producers' willingness-to-invest and willingness-to-commit to NGCs, as well as potential

monetary investment in NGCs. Finally, whether or not these decisions are affected by

producer farm type is determined.

Data collected from surveying Manitoba producers are analyzed using ordered

logit to examine the producers' willingness-to-invest and willingness-to-commit, and

tobit to examine the producers' potential monetary investment in NGCs. Further

statistical analysis is shown through producer profiles, odds ratios and marginal effects.

Positive and significant associations are found between a producer's self-assessed

knowledge about NGCs, having been approached, farm size, education level and their

willingness-to-invest, while there is a negative association with age. Self-assessed

knowledge level and contracted commodities have positive and significant associations

with willingness-to-commit. Finally, self-assessed knowledge level, having been

approached , farm size, net cash income, minimum rate of return required, age, and

education level have positive and significant associations with potential monetary

investment, while production of commodities under contract and risk-aversion levels

have negative associations with potential monetary investment.
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Chapter I: Introduction

The New Generation Cooperative (NGC) organization has been a popular form of

farmer-owned enterprise adopted by producers in the United States, especially in the

northern states of North Dakota and Minnesota. The first production facility, belonging

to American Crystal Sugar was constructed on the North Dakota/Minnesota border in the

early 1970s (Stefanson and Fulton, 1997). These producers were interested in owning

their own production facilities in order to capture the value-added by processing

commodities grown on their own farms. The adoption rate of the NGC organizational

form has been comparatively slow in the province of Manitoba, which is geographically

adjacent to these two states. While located close to one another, they are quite far away

from each other in their rate of NGC adoption. This study looks into the fundamental

reason for this slow adoption rate: the producer. Cooperatives are producer-owned and

run organizations and therefore are reliant on the knowledge, interest and characteristics

of individual producers and the producer groups that are facilitating their development.

I.l Purpose of Study

The goal of this thesis is to ascertain which factors affect investment in potential

Manitoba NGCs. More specifically, factors that affect a Manitoba producer's

willingness-to-invest and willingness-to-commit to NGCs are investigated. It is also of

interest whether or not these variables have an influence on Manitoba producers'

potential monetary investment in NGCs. Finally, whether or not these decisions are

affected by producer farm type is investigated.



L2 Benefits of Study

Similar studies focusing on producer-investor characteristics have been conducted

in the United States; however, this is the first study to focus on Manitoba producers and

the characteristics influencing their NGC investment decisions. Much of the research

that has focused on NGCs in Manitoba has been concentrated on their formation. There

have been studies discussing success factors, obstacles, and general start-up information

for NGCs. Other research has created guides that provide organizers and researchers

with speciflrc information about NGC start-ups.

This thesis is important because the focus is on producer investment in NGCs.

An advantage of the study being conducted in Manitoba is that it will also benefit groups

across Canada considering NGCs as a potential organizational form. It may help to know

what types of farmers typically invest and how to approach different types of producers

that might not typically be interested in investing. Not only will it benefit these other

producers and groups, but this study will hopefully encourage further and similar

research in other provinces.

This research also has the potential to benefit rural community development

organizations, as cooperatives have been shown to strengthen, stabilize and contribute to

growth in communities and rural areas (Centre for the Study of Co-operatives, 2001). If

these types of organizations are considering whether or not to help fund an NGC, then it

will be beneficial for the authorities to have as much information as possible.

Finally, advisors consulted by producers considering an agricultural start-up may

beneflrt from this information. It has been shown that agricultural advisors tend to know



and be involved very little in NGC start-ups in the province (Carlberg and Turko, 2008),

so any information will be beneficial to those parties as well.

L3 Outline of thesis

This thesis has been organized into seven chapters. This f,rrst chapter has

provided a brief introduction to the topic, the purpose and desired outcomes of the study.

This chapter also outlined the potential contributions and benefits of this study, and

addressed who this research mav assist.

The second chapter reviews new generation cooperatives and the types of NGC

shares available in Manitoba. Also, the literature resulting from studies focusing on

general producer investment decisions, new generation cooperative and off-farm

investment decisions.

The third chapter details theory and resulting empirical model for the thesis. With

an overview of capital budgeting theory, social capital theory, portfolio theory and human

capital theory/demographics, a series of ten hypotheses are developed. These hypotheses

are presented in order to serve as variables for the empirical model.

Chapter Four discusses data collection methods and describes how the survey was

distributed. Survey data, charts and tables summarizing the data collected are presented

and discussed briefly. The fifth chapter describes the methods used to estimate Manitoba

producers' NGC investment and commitment decisions. The ordered logit model is

outlined with its application to the measurement of a producer's willingness-to-invest in

an NGC, followed by the logit model's application to measuring a producer's

willingness-to-commit to an NGC. Next, the tobit model is used to model the amount of



money a producer would be willing to invest in an NGC. Methods used in further

analysis of the models are presented at the end of Chapter Five as well: producer profiles,

odds ratios and marginal effects.

In Chapter Six, the results of the empirical model analyses are presented. The

parameter estimates for the NGC investment probability logit model are given, followed

by the producer profiles, odds ratios and marginal effects. Following the investment

probability model are the results for the NGC commitment probability logit model.

Finally, the monetary investment tobit model results are presented. The seventh and final

chapter gives a brief summary of the thesis, followed by conclusions comparing the

hypotheses outlined in Chapter Three with the acfual results of the three models. Finally,

implications and applications of these results are suggested.



Chapter 2: Literature Review

This chapter begins by reviewing the new generation cooperative structure and

investment implications. It then examines studies that have been conducted on topics

relating to general producer investment decisions, investment decisions in new generation

cooperatives, and investments decisions in off-farm ventures.

2.1 New Generation Cooperatives

A cooperative is defined as being an organization that is member-owned and

controlled (Coltrain, Barton and Boland, 2000). The producers involved in a cooperative

seek to achieve benefits, such as wealth and market power, for themselves and other

farmers through the pooling of their resources. Through collaboration, producers may be

able to access better resources than they would while attempting to undertake a project

independently. The collaboration of producers also tends to alleviate the individual risk

by having it spread between other members in the cooperative.

While agricultural cooperatives traditionally focus on the raw commodities

produced by farmers, the farmers involved in NGCs are able to capture extra profits

through the value-added processes that the cooperative carries out (Stefanson and Fulton,

1997). Such cooperatives are involved in the processing, packaging and/or distributing of

commodities produced by the cooperative farmer-members. The cooperative's

operations and marketing of products have been a means of helping producers stabilize

income and provide financial security.

An NGC is a fairly new type of cooperative created for farmers to achieve the

same goals as a traditional cooperative, but have been known to integrate characteristics



of corporations and other organizational structures. Traditional cooperatives, like NGCs,

have members who take active roles in the cooperatives. These members benefit by

owning part of the cooperative, having control over investment through voting rights, and

sharing in profits distributed in proportion to patronage or residual earnings from market

transactions the cooperative undertakes. As for control in the cooperative through the

holding of voting rights, NGCs maintain the traditional cooperative democracy allocating

one vote to one member. NGCs are more restrictive than traditional cooperatives

(Coltrain, Barton and Boland, 2000) and generally have three basic distinctive features,

as described next.

2.1.I Delivery rights are tied to member equity share purchases.

The purchase of one equity share allows the producer/member to deliver a set

amount of their commodity to the cooperative (Fulton, 2000). This implies that the

greater the number of shares that are purchased by a producer, the greater amount of the

associated commodity they are entitled to deliver to the cooperative. This also entitles

them to a greater share of patronage-based net income. As well, the cooperative is

required to accept the delivery from the farmer based on production standards outlined in

the delivery contract (Stefanson and Fulton,1997). If the person does not meet their

delivery obligation, they will be required to either purchase the product from elsewhere to

meet the delivery requirement, or the money needed to purchase the product will be

removed from the producer's equity account. However, a potential patronage refrrnd

helps to encourage full and timely delivery of product to the cooperative.



2. 1.2. Closed (or restricted) membership.

Membership in an NGC is restricted only to producers who have purchased shares

from a fixed pool of available shares (Centre for the Study of Co-operatives, 2001).

Closed membership is often advantageous for this type of cooperative because the

producers who are able to purchase shares also have the ability to consistently deliver the

specif,red quantity and quality of the required commodity to the cooperative (Triple R

CFDC, 2001). The closed membership in structures also provides a potential for the

shares to appreciate in value, and helps to eliminate the free-rider problem that would

occur in traditional cooperatives.

The total number of equity shares that are available and offered for sale is based

upon the optimal processing capacity of the facility. Each NGC plant constructed is built

with a certain yearly production capability and this determines the number of

membership shares available for purchasing by potential producer/members. The number

of membership shares available for purchase has a fixed amount of commodity allocated

to each membership share purchased, which, when multiplied by the shares available for

purchasing, will equal the production capability of the plant. For example, if an ethanol

plant is being constructed to produce 40,000,000 gallons of ethanol, it would require

approximately 15,000,000 bushels of feed wheat annually in order to produce at the

plant's production capability (Green Car Congress, 2005). In this scenario, one share

could require the delivery of 2,500 bushels of feedwheat to the ethanol facility, which

would require the NGC to sell 6,000 delivery shares to producers.

The shares sold are the means of financing the equity portion (approximately 30

to 50 percent) of the NGCs (Fulton, 2000). The cooperative then sells this pre-



determined, limited number of shares to potential producer/members. After these shares

are distributed and the plant production capacity is yielded by having all of the

membership shares sold, the membership to the cooperative is closed and shares can no

longer be bought or sold freely. At this point, delivery is also restricted to members.

Even though shares can no longer be bought or sold, they can be traded with permission

from the board of directors (Triple R CFDC, 2001).

2.1.3 High levels of equity investment required by members

The producers who wish to become members and be able to deliver their

commodity to the cooperative must purchase equity shares (Stefanson and Fulton,1997).

This requires up-front funding, and depending on the amount of the commodity they are

willing to commit to deliver to an NGC, this can be a large amount of equity. When an

NGC is successful and earnings are relized, a certain portion of the profits are reinvested

in the cooperative (for maintenance, assets, expansion, etc.) while the other portion is

distributed to members as patronage refunds. These patronage refunds can be given out

as cash dividends or retained in the patron member's equity account. Though there is a

large equity requirement, the cash patronage refunds to NGC producer-members are

generally quite a bit higher (65-85%) than traditional cooperatives (20-35%), (Coltrain,

Barton and Boland, 2000).

As previously noted, there is a large amount of equity required for NGC plant

construction. For this reason, there are different types of equity shares that the

cooperative has the option to issue: membership shares, investment (preferred stock)

shares and preferred investment shares. For this reason, an NGC will often have both



types of investment shares for sale in addition to the membership shares. Preferred

investment shares are shares that allow producers to deliver commodity to the NGC.

These share prices are non-par and are set according to financial needs ofthe cooperative.

Due to the fact that NGCs have closed membership, often the capital that is raised from

the preferred investment shares alone is not enough. This is why Manitoba NGCs offer

additional types of shares. Membership shares are par-value shares required for gaining

voting rights and earning limited return on investment capital. Non-producer-members

who are looking at diversification strategies while maintaining an active role in an NGC

may consider this potential investment opportunity and have the opportunity to purchase

membership shares. Investment (prefened stock) shareholders are the third type of share

offered by NGCs in Manitoba, allowing non-producers to invest in the cooperative while

not maintaining an active role. Investment (preferred stock) shareholders are guaranteed

a fixed rate of return, while supporting rural economic development of their communities

by creating jobs and encouraging financial gains for local farmers (Centre for the Study

of Co-operatives, 200 1 ).

2.2 Models þr Cooperative, NGC and Offfarm Investment

Puaha and Tilley (2003) studied investment decisions in NGCs and value-adding

processing cooperatives. Factor analysis and the tobit procedure were combined in order

to determine the effects of farm and producer characteristics on the producer investment

decision pertaining to value-adding NGCs. More specifically, the study was performed

to determine the effects of monetary and non-monetary variables of NGC members and

non-members on the cooperative investment decision. If producers were more familiar



with value-added processing cooperatives, were receiving a tax credit for their investment

and are full-time farmers, they were more willing to invest in the cooperative. It was also

found if producers believe the NGC will create social and non-monetary benefits, then

they were more likely to invest. However, producers who live further away from where

the cooperative was located, were also employed off-farm and wanted a lower-risk

investment were less willing to invest.

Jensen et al. (2003) studied the willingness of producers to invest in a new

generation biodiesel cooperative. A probit model was used to determine which factors

affect a producer's willingness to join the biodiesel cooperative, while a tobit model was

applied in order to estimate potential share purchases in the NGC. In estimating the

probit model it was found that if producers had a college education and had on-farm

storage for commodities produced on their farms, then they were more willing to invest

in an NGC. If producers felt less positive about the potential of biodiesel markets, were

over the age of 65 and not debt free, then they were less likely to invest. In estimating

the tobit model it was found that producers with higher incomes were willing to purchase

a greater number of shares in the cooperative. If farmers expected minimal returns from

the biodiesel facility, then they were less likely to purchase shares in the cooperative.

Also, if more than half of a producer's income came from an off-farm source and if the

producer lived in a western (grain-producing) region in the state then they were also less

likely to purchase shares in the NGC.

LaDue, Miller and Kwiatkowski (1991) studied producer investment behaviour

and the potential for expansion in the farm business enterprise. Ordinal logit models

were employed in order to analyze investment behaviour and the probabilities of the

10



producer making an investment. The study was carried out to ascertain which

characteristics affect the investment behaviour of farmers. It was found that when

producers had a higher gross income and were of a lower age, they were more likely to

make an investment towards expanding their farm operation. It was stated that as older

farmers near or reach the age of retirement, there was a tendency for those farmers to shy

away from new investments.

Davis and Patrick (1998) studied influences on off-farm investment decisions.

Tobit models were used in order to investigate which variables would have a significant

effect on off-farm investment; one was designed to estimate the effect of specified

variables on the percentage of total investment in off-farm assets, the next estimated the

effect of specified variables on the level of total investment in off-farm assets. It was

found that if a producer was educated, had a higher net worth (or had greafer amounts of

equity that they were able to invest), was already involved with off-farm ventures and

was a livestock producer, then they were more likely to have a higher percentage of off-

farm investment. On the other hand, if the producer was older and/or if they had higher

levels of debt, then they were less likely to have a higher percentage of off-farm

investment. It was found that if a producer had a higher net worth and some sort of off-

farm involvement, then they were more likely to have a higher level of off-farm

investment as well. Additionally, if a producer was farming a higher number of acres and

was of a younger age, then they were more likely to have a higher level of investment in

off-farm ventures.

Aramyan, Lansink and Verstegen (2005) studied the investments in energy-saving

technologies by Dutch greenhouse farm owners. The probit model was combined with a

il



truncated regression model in order to estimate two different decisions: whether or not

they were willing to make the decision to invest and, if the decision was to invest, what

the level of investment will be. They found that numerous variables had a positive and

significant effect on the probability a farmer would invest in the energy-saving systems; a

larger farm, a larger family, an available farm successor, higher solvency, and the

implementation of modern equipment. It was found that if the level of labor was higher

and there was capital already invested in energy installations then there was an increase

in the level of investments that an individual makes.

Isengildina and Hudson (2001) studied the cotton industry and the factors that

affect the adoption of hedging decisions. A multinomial logit model was used in order to

find the probability of adopting alternative marketing strategies; direct hedging

decisions, such as futures and/or options, indirect hedging, such as pools or marketing

contracts and cash markets. They found that the variables that were positive and

significant on the probability of producers choosing direct hedging over other marketing

strategies were risk-aversion, farm size and the purchase of crop insurance. Direct

hedging selection was inversely related to the amount of income received by government

payment and the agreement with the statement that the producer had the preference of

alternative risk management measures as opposed to hedging. They also found that the

variables directly related to the probability that farmers would choose indirect hedging

(cooperative marketing pools or forward contracts) were the size of the farm and the

agreement with a statement that pools netted the producers a higher price than they would

receive in a cash market. Agreement with a statement that there was preference of risk

management measures as an altemative to hedging was also positively related to

t2



choosing indirect hedging practices. Isengildina and Hudson (2001) also used marginal

effects to show the probability of choosing one marketing strategy instead of the others.

The marginal effects used the means of the independent variables to show that the

probability of choosing indirect hedging was the greatest, followed by cash sales and

direct hedging.

13



Chapter 3: Theory & Empirical Model Development

The decision by a producer to invest in a new generation cooperative is complex.

When making this decision, producers are actually faced with three component decisions:

the capital budgeting decision, the social capital investment decision and the off-farm

investment decision. NGC investment is characterizedby requiring producers to provide

a one-time outlay of capital up-front, which is the focus of capital budgeting decisions.

Whether or not the capital investment fits into the producer's business plan and

investment portfolio is also an issue. The characteristics of the off-farm investment and

whether it possesses the desired risk and return of the producer will be factors in the

investment decision. At the same time, producers are pooling their resources with others

in an attempt to capture value-added benefits the cooperative creates. This relationship

created by the interaction with other producers demonstrates that the investment is one

for which social capital theory can be applied.

Individual component decisions cannot be made without taking into consideration

the dynamics of the additional decisions. This is because the ultimate decision to invest

requires a significant commitment of monetary resources. In order to develop a model of

producer investment in a new generation cooperative structure, theories pertaining to

each component decision must be discussed with respect to their relevance to the overall

cooperative investment decision. First, capital budgeting theory will be defined, as will

support for the application of the theory. Next, the description and application of social

capital theory will be outlined. As well, in order to model the off-farm investment

decision, portfolio theory and its application will be discussed. In the model

development section, arguments for inclusion each variable to be included in the model

l4



will be given along with the hypotheses that can be drawn. Human capital theory will

also be discussed as studies have shown that personal characteristics and resources ofan

individual have an effect on the outcome of the investment decision (Davis and Patrick,

1998; Jensen eta1.,2003; Olson, Kibbe and Goreham, 1998; Puaha and Tilley, 2003;

Aramyan, Lansink and Versetegen, 2005; Isengildina and Hudson, 2001 ; Zeuli and King,

2004). Social capital theory and human capital are the two most common types of capital

and are often discussed together as there can often be found a relationship between the

two (Lin, 2001). However, their applications will be discussed separately in this chapter

to see the different effects ofeach.

3.1 Capital Budgeting Theory

A capital asset investment is one for which a one-time outlay of capital is required

for an asset that may be retained for several years (Olson,2004). A share purchase in an

NGC may fit into this classification because of this sizeable capital requirement. When

faced with the decision of whether or not to invest in potential capital projects and/or

assets, capital budgeting is the decision tool the financial manager or producer will

employ. This procedure determines whether or not an investment fits into a producer's

business plan and whether the investment is worthwhile. Generally, capital budgeting

decisions are for long-term investments for which funding is required at the time of

investment. When a producer is expending capital for investment in an NGC, they are

purchasing shares that fund the establishment of the structure while reserving the right to

deliver commodity to the NGC (Fulton, 2000). According to Bromwich(1976),

investment decisions, such as the decision to invest in a plant, are the focuses of capital
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budgeting. Therefore, capital budgeting theory can be reasonably applied to the NGC

investment decision

The initial step the producer takes in the capital budgeting process is the analysis

and consideration of different investment opportunities. When individuals are

researching prospective investment opportunities, it is of benefit to have comparable

business models. King (2001) states that lessons learned in the establishment of one

NGC can benefit other potential NGCs. Organizational information, along with how the

structure is effectively being managed and run after formation, is important. Therefore,

when an individual is deciding upon investment in an NGC, it is imperative that they

have information pertaining to structures operating under NGC format. Extensive

knowledge of individual NGCs and how this type of cooperative has created success is of

significant importance for the researching investor (King, 2001).

If a producer is investing capital in an NGC, they need to be aware of the

successful cooperatives and how these cooperatives have created this desired level of

success. In order for a producer's agricultural and marketing cooperatives to succeed,

they need to stay informed about success factors that have an effect on them (Goldsmith

et al,200l). As a result, if a producer knows about a greater number of successful

Canadian NGCs, they will be more willing to invest in an NGC that is being constructed

to process a commodity grown on their farm. This leads to the following hypothesis:

H¡: Afarmer's knowledge of successful NGCs will be positively related to their

willingness-to-invest in an NGC.

In the case of NGC investment, the resources the producer seeks refurn on are

both the commodities being delivered to the NGC and the capital investment
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requirement, for their share of the NGC's value-added returned from processing the

commodity delivered. Up-front financial resources must be provided and/or acquired for

the exchange of shares in the cooperative. Depending on the amount of the commodity a

producer is willing to commit to deliver to an NGC, this can be a large sum. The

traditional steps of firm-employed capital budgeting decisions involve examining

alternative investment strategies and assessing economic feasibility (Olson, 2004).

Producers have business plans and portfolios to take into consideration, and their

business plans contain specific goals that they would like to achieve and limitations that

have the potential to negatively influence an investment decision (Barry, 2000). For

example, a goal might be investment in an NGC project, but a limitation might be the

funds available for the financing of the project. Therefore, the producer is

simultaneously faced with deciding whether or not to invest in a project, and based on

their current financial position, whether or not to borrow funds to finance the project

(Bromwich, 1976). Aramyan, Lansink and Verstegen (2005) assert that even if the

investment appears to be profitable, the investment will not be made if the producer is not

in good financial standing. It has been found that when producers have a higher net

worth (or more equity capital that they have available for investment) they will be more

likely to have a higher percentage of their assets invested off-farm (Davis and Patrick,

1998). As a result, it is reasonable to have a farm's net cash income included in an

empirical model, and the following hypothesis can then be tested:

H2: Afarm's net cash income will be positively related to a producer's

willingness-to-invest in an NGC.
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3.2 Social Capital Theory

When a producer is investing capital in an NGC, they are knowingly pooling their

resources with other producers and individuals in order to capture value-added profits

(Coltrain, Barton and Boland, 2000). This interaction with and dependence on fellow

producers creates a social bond between them. Therefore, not only are the producers

making a significant investment towards the capital asset but they are investing in the

social relationship between themselves and others. Robison, Schmid and Siles (2002)

state that social capital can be generated by combining resources or by creating

relationships, between individuals,that arc mutually advantageous. Social capital can so

be defined as being the investment in relationships with the goal of obtaining a certain

return in the marketplace (Lin, 2001). Therefore, the NGC investment decision can be

viewed as a social capital investment decision.

Lin (2001) states that when a person has access to better information about social

resources, then it will lead to the production of a greater amount of social capital as well.

A producer's knowledge of the NGC structure would be an influence at arry stage of the

decision-making process. If a farmer has been educated about NGCs, it could be

expected to have an impact on the outcome of the investment decision. These assets may

lead to a producer being more comfortable with the investment and more confident that

the investment will achieve personal goals. It has been shown that producers more

familiar with cooperatives have a higher probability of investing in a cooperative venture

(Puaha and Tilley, 2003). The following hypothesis arises as a result:

H3: A producer's knowledge about NGCs will be positively related to their

willingness-to-invest in an NGC.
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If a producer is initially approached by someone with information about a

potential NGC investment, then it will have an effect on whether or not the producer

accepts the investment in question. If a producer does not have the knowledge about a

potential investment opportunity, then they are not actually given the choice of whether

or not to invest. If a farmer has been educated about NGCs or if they have been

approached about joining an NGC, it will have an impact on the outcome of the

investment decision at any stage of the decision-making process. If a producer has been

approached by someone involved in starting up an NGC, then it is hypothesized that they

will more likely be willing to invest or commit commodity to the potential NGC. Social

capital theory suggests that this interaction among individuals tends to create social

connections and these social assets may lead to producers having more positive views

and attitudes toward NGCs. A positive attitude is associated with being more

comfortable with the investment and more confident that the investment will achieve

personal goals. Manuel, Hurley and Phillips (1978) found that a positive attitude toward

cooperative entities resulted from educating producers about cooperatives through

member relations programs and through positive experiences with the cooperative.

Further, Puaha and Tilley (2003) found thatT3o/o of NGC members stated that when

initially investing in an NGC, they were approached by people they knew who were

involved in organizing the structure, while 61% of non-members stated that they were

not. This suggests that a higher percentage of producers that joined the cooperative and

became members were approached by individuals about the venture.

Ha: Having been approached about joining an NGC will be positively related to

a producer's willingness-to-invest in an NGC.
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Lin (2001) explains that an individual invests in social capital in order to maintain

or gain resources of value. There are three main resources to which the investor is

looking to have greater access, or as mentioned, to obtain a specified refurn on. These

three resources are wealth, power and reputation, and show the investor's desire to access

economic assets, political assets and social assets, respectively (Lin, 2001). It is also

theorized that individuals who hold higher positions in social networks tend to

accumulate these resources at a higher rate than individuals who hold a lower position,

and they also tend to occupy high positions when involved with other resources as well.

For example, if a potential producer/investor has greater access to economic assets, then

they are also likely to have greater access to social assets.

This theory is parallel to firm-employed capital budgeting theory, which reasons

that an investment might be profitable, but not feasible because of a lack of financial

resources (Olson, 2004). Therefore, whether an investment will be considered will be

dependent on whether or not the producer has the funding to undertake such an

endeavour. As mentioned, even if an investment seems to be profitable, if the producer is

not in good financial standing, then the investment will not be made (Aramyan, Lansink

and Verstegen, 2005). It has been found that if a producer has more money available for

investment, and has a higher proficiency for paying off debt, then the farmer will be more

likely to make investments (Aramyan, Lansink and Verstegen, 2005). Another study

found that when producers were approached about investment in an NGC, it was the

producers with higher farm incomes who were more likely to purchase a greater number

of shares in the cooperative (Jensen et al, 2003). Also, if farmers were members of

NGCs, they tended to have higher farm net cash incomes compared to those individuals
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that were non-members (Olson, Kibbe and Goreham, 1998). Therefore, the support for

H2 (above) which includes a farm's net cash income in an empirical model can also be

shown under the social capital theory application.

It is also hypothesized that if a producer is already involved in marketing

commodities under contract, they will be more likely to participate in an NGC. A

producer is required to supply product to the NGC based on production standards

outlined in a delivery contract (Stefanson and Fulton, 1997). Forward production

contracts are similar in that they outline the production standards according to

requirements of the contracting firm (Olson,2004). Producers involved in contracts may

be more familiar with the type of social relationship and with the type of commitment

that goes along with the contract commodity requirements. Although contract farming is

risk-limiting and low capital when compared to an NGC investment which is known to be

a little riskier, a positive relationship has been shown between contract farmers and their

willingness-to-invest in value-adding cooperatives (Puaha and Tilley, 2003). Also, it has

been found that producers are more likely to choose a cooperative or forward contract

when they feel they can get a higher price as opposed to the price they could get in a cash

market (Isengildina and Hudson, 2001). As a result, the following can be formulated:

Hs: A producer's production of a commodity under contract will be positively

reløted to their willingness-to-invest in an NGC.

3.3 Portfolio Theory

A portfolio is a compilation of assets owned by att investor, be it an individual or

a company. Portfolio theory attempts to find the optimal combination of these
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investments according to the goals of the individual producer/investor. Generally, a

producer will have a minimum annual expected rate of return in mind, but also a

maximum level of risk they are willing to bear when the taking an investment into

consideration. The goals are set according to these desired risk and retum levels, but are

also based on the other types of investments the producer holds. The off-farm investment

decision gives producers the opportunity to diversifu their portfolios by investing in

alternative assets (Davis and Patrick, 1998). An NGC gives producers the opportunity to

invest in an alternative asset: the processing facility itself. Therefore, the NGC

investment should be viewed in part as an off-farm investment decision.

While the investment itself is in the capital asset, the investment simultaneously

gives the producer an opportunity for portfolio diversification. Generally when the

producer is setting goals according to desired risk and return levels, their portfolio will

specify the minimum rate of retum. Individual investments in social capital are made

with a personal expected return, as the combination of all returns benefits the cooperative

organizafion (Lin, 2001). It has been found that members of NGCs believe that the rates

of return, or the return on their investment, in the cooperative are similar to or slightly

higher than other investments while non-members tend to believe that these rates of

return are slightly lower than alternative investments (Olson, Kibbe and Goreham,

1998). In Manitoba, where it is assumed that a majority of producers are not members of

NGCs, it is reasonable to theorize that a producer who requires a higher rate of return will

be less likely to invest in an NGC. On the other hand, it has been found that individuals

are more likely to invest in NGCs over alternative marketing methods because they

believe that pools will help them receive a higher price than they would receive in the
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cash market (Isengildina and Hudson, 2001). It has also been shown that producers who

are investors in NGCs are optimistic about the cooperative's ability to increase income or

retum on the investment (Cobia, 1997). Therefore, it is reasonable to hypothesize that if

producer's expected rate of return required on their monetary investment in a cooperative

is higher, then a higher monetary investment will be made. This is restated below in the

sixth hypothesis:

Ho: A producer's expected rate of return required on the investment will be

negatively related to their willingness-to-invest in an NGC, but positively related

to their potential monetary investment in an NGC.

The portfolio of a producer, in addition to the desired rate of return, also includes

the maximum amount of risk that the producer can bear. It has been shown that

producers prefer to have an investment that is low in risk (Puaha and Tilley, 2003) and

that members of NGCs, when compared to non-members, tend to believe strongly that

there is a reduced amount of risk associated with cooperative membership (Cobia, 1997).

Zeuli and King (2004) found that farmers' risk-aversion levels tend to be a factor in

deciding whether or not to participate in an NGC. It was also found that there is a

positive association between risk-aversion levels and producers' probability of being

involved in indirect hedging with cooperative pools or forward contract marketing

strategies rather than direct hedging methods such as futures and options (Isengildina and

Hudson, 2001). However, NGCs have been shown to be more risky investments as

opposed to risk-reducing strategies. Therefore, it is reasonable to hypothesize (H7) that a

producer who is less willing to invest may feel that having low risk associated with their
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investment be more important than a producer who is less willing to make an NGC

investment.

Hz: A producer's level of risk-aversion will be negatively related to their

willingness-to-invest in an NGC.

3.4 Human Capital Theory and Demographics

Human capital is defined as personal resources that reside in and/or can be further

acquired by the individual decision-maker (Robison, Schmid and Siles, 2002). These

resources can be ofphysical nature, such as money, inherent nature, such as education or

skill, or of a symbolic nature, such as a diploma. Demographics are the descriptive

characteristics of populations or a portion of the population. Often demographics are

attributes found in each individual in the population and can be generalized to groups of

people or the entire population. Examples of demographic attributes are age, gender, and

income. These attributes are also resources that reside in or can be obtained by an

individual producer, so human capital and demographics will be discussed together in

this section. Farmers with characteristics such as youth, education, and a greater number

of assets are a new wave of farmers who are looking for altemative and more profitable

marketing options as compared to traditional selling practices. They are not satisfied

with current structures and are looking for new ways to add value to commodities that

they are currently producing (Olson, Kibbe and Goreham, 1998).

It is stated that human capital tends to induce social capital in because when

individuals are trained and educated af a higher level, they are more likely to be socially

elevated (Lin, 2001). Therefore it can be hypothesized that a producer's education will
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be positively associated with a producer's willingness to undertake social capital

investments such as an NGC investment. Education has been shown to have a positive

effect on their willingness to invest in off-farm ventures (Davis and Patrick, 1998).

Further, it has been shown that farmers who have received a college education have had a

higher likelihood ofjoining an NGC (Jensen et al, 2003)

H6: A farmer's level of education will be positively related to a producer's

willingness-to-invest in an NGC.

It is also hypothesized that age will be negatively associated with investment in an

NGC. It is expected that younger farmers will be more likely make investments as they

have a longer period over which they can distribute future costs and"/or benefits

(Aramyan, Lansink and Verstegen, 2005). Age has been shown to effect the decision to

undertake alternative off-farm investments. Davis and Patrick (1998) found that older

producers were less likely to have a high percentage of their total assets invested in off-

farm assets. Not only has age been shown to have an effect off-farm investment in

general, but it has been shown that producers over a certain age were less likely to be

willing to invest in NGCs (Jensen etal,2003). As well, members of NGCs have been

found to be younger than producers who are not NGC members (Olson, Kibbe and

Goreham, 1998).

Hs: A farmer's age will be negatively related to a producer's willingness-to-

invest in an NGC.

It is assumed the producers with larger farms might make investment decisions

differently than producers with smaller farms because larger farms have families that tend

to rely more heavily on farm income than smaller farms (AAFC, 2000). It has been
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shown that if producers have larger farms then they \ryere more willing to make the

decision to invest (Aramyan, Lansink and Verstegen, 2005). Another study concluded

that producers that farmed a higher number of acres were more likely to have a high

percentage of their total investments in ofÊfarm assets (Davis and Patrick, 1998).

Isengildina and Hudson (2001) found that as farm size increased, the probability of

selecting pools or forwarding contracts increased as well. Larger producers have been

found to make the majority of investment in NGCs as these producers are usually the first

to purchase the limited number of shares (Zeuli and King, 2004). Therefore, it can be

reasoned that producers that have larger farms (farm a greater number of acres) may be

more likely to invest in a potential NGC. This hypothesis is restated below in the tenth

and final hypothesis (Hro).

Hto: Førm size will be positively reløted to a producer's willingness-to-invest in

an NGC.
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Chapter 4: Data Analysis

This chapter presents data collection methods and outlines the distribution method

of surveys to Manitoba farmers, including incentives and survey follow-up methods. The

sampling frame, sample size and population of interest are then presented. Next, the

survey is outlined with reference to Appendix B. Finally, survey data and charts

summarizing the data collected are presented and discussed briefly.

4.I Data Collection

Agricultural producers in Manitoba were surveyed to determine their knowledge

of NGCs, their investment interests and strategies, and their farm and various

demographic characteristics. The questionnaire was delivered to each individual within

the following sampling frame: the survey instrument was included in the Manitoba Co-

operator, a weekly farm newspaper that is received by virtually every Manitoba farmer.

An envelope upon which was printed the print "Fill out this Survey and Win" was

included as an insert in the newspaper in an attempt to capture each subscription holder's

attention. The questionnaire, cover letter (Appendix A), postage-paid reply envelope and

entry ballot for newspaper subscription draws were contained in the package. The

questionnaire shown in Appendix B was in pamphlet form and contained twenty-one

questions. Both the questionnaire and cover letter assured producers that their personal

information would be kept confidential. A draw for one of twenty subscriptions was

promised to individuals as an incentive for responding to the survey. A reminder ad was

placed in a subsequent issue of the ne\¡/spaper, and later an article was written to inform
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producers that they would still have time to send the questionnaire in and be eligible for

the draw.

At the time of sampling, in the fall of 2006, the newspaper had 12,600 subscribers

constituting a majority of the population of farmers in Manitoba. The goal was to

achieve a relative balance of grain and livestock producers, the two main types of farm

categories in Manitoba. Seven hundred and seventeen usable surveys were returned. The

number of individuals that filled out the survey is a low proportion of the overall number

of subscribers, but this is a coÍrmon characteristic of questionnaires that are sent out

through the mail in general (House, Gerber and McMichael,1977). The questionnaire

was distributed through an unconventional mailing method, and this might further explain

the lower number of responses. Additionally, a low number of responses might be

attributed to the time of year selected for mailing as farmers might have been carrying out

fall fieldwork (Pennings,Irwin and Good, 1999).

4.2 Survey

The survey instrument can be found in Appendix B. Questions on the survey

were intended to be used or to have the potential to serve as variables in econometric

modeling. The first part of the survey poses questions about producers' self-assessed

knowledge of, experience and familiarity with NGCs. Next, producers were faced with

questions about their operations. Respondents are asked about farm type and

commodities found on their farms as these provide demographic statistics. Whether the

producers are producing commodities under contract was asked in order to determine

what types of commitment requirements that they are already required to fulfill.
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Respondents are then asked in which agricultural region in Manitoba their farm is

located, followed by questions about income. They are asked what the farm's annual net

cash income is as opposed to the total income for their household. The next section of

the survey asks producers about their monetary assets, investments and their potential

investment criteria. Questions are posed about off-farm investments, as well as factors

that would influence potential investment opportunities.

The next part of the survey contains questions focused on potential NGC

investment. Such a cooperative would hypothetically be constructed in order to process a

commodity growrl on the producer's farm. Questions on the survey were intended to be

used or to have the potential to serve as dependent variables in econometric modeling.

Respondents are asked to identiff the probability with which they would be willing to

invest in an NGC, potential share purchases for commodities grown on their farms, and

requirements for potential NGC commitment. Producers are asked to specify how much

they would be willing to pay for a share to be able to deliver the specified commodity to

an NGC, and, at this price, how many shares they are willing to purchase. Finally, the

survey closes with a series of demographic questions.

4.3 Survey Results

Producers were asked to select a response that best described and identified their

farm. A majority (58%) of the respondents are producers that are running strictly or

mostly grain farms, while 42Yo manage entirely livestock or mostly livestock operations.

Although the majority of the respondents are producers from grain farms, the difference

between the two producer groups was not large.
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Figure l. Distribution of Farm Types for Producer NGC Survey Respondents
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The first question ofthe survey asked producers to self-assess their level of

knowledge about NGCs. As Figure I shows, only 2%o of producers admitted to knowing

"Quite A Bit" about NGCs, while a mere 6Yo of producers know "A Fair Amount."

Thirty percent of producers responded that they know "Nothing," and another 33o/o of

producers answered that they have "Very Little" knowledge about NGCs. The remaining

29Yo of producers feel that they have "Some" knowledge about NGCs. It is important to

note that over half of producers feel that they know quite little, one-third of producers

know some and one-sixth of producers are quite knowledgeable regarding NGCs.
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Figure 2. Producer Self-Assessments of NGC Knowledge: L = Know Nothing,5 =
Know a Great Deal

Nothing
30%

The following table displays the self-assessed knowledge of producers by farm

type. It can be seen from Table I that an equal number of grain and livestock producers,

28%o,feel that they know nothing about NGCs, while a greater percentage of livestock

producers, 37%o, feel they know very little about this type of structure when compared to

grain producing respondents, 32%. Thirty-three percent of grain producers feel that they

know something about NGCs, while only 260/o of livestock producers responded in this

way. This percentage of livestock producers was lower than the amount of farmers that

feel that they know nothing about NGCs. A higher percentage of livestock producers,

holever, feel that they know a fair amount about NGCs than grain producers; 7Vo of

livestock producers responded that they think they know a fair amount about NGCs,

while 5o/o of grain producers did so. Additionally, an equal number of grain and livestock

producers (2%) feel that they know quite a bit about NGCs. It should be noted that the

largest percentage of livestock producers responded that they know very little, while the

largest percentage of grain producers feel that they know more, or "some," about NGCs.
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Table l. Producer Self-Assessments of NGC Knowledge by Farm Type

Knowledge AboutNGCs

Type of Farm Nothing
Very
Little Some

A Fair
Amount

Quite
A Bit

Row
Totals

Grain

Livestock

28%

28%

2%

2%

5%

7%

32%

37%

33%

26%

100%

r00%

Producers were asked to state whether they have been approached about joining

an NGC. Figure 3 shows seventy-seven percent of producers having responded they have

never been approached about joining an NGC, while 23Yo of producers have.

Figure 3. Proportion of Survey Respondents Approached About Joining an NGC
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The following table is a break-down of each type of farm and whether they have

been approached about joining an NGC. Table 2 shows that of the total grain producers

that responded,Sl%o have not been approached about joining an NGC, while l9%o of
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them have. Seventy percent ofall livestock producers have not been approached about

joining an NGC, while 30Yohave. This shows that ahigher percentage of livestock

producers have been approached about joining an NGC when compared to grain

producers.

Table 2. Proportion of Survey Respondents Approached About Joining an NGC by
Farm Type.

Approached About Joining an NGC
Row

Type of Farm No Yes Totals

Grain

Livestock

8r% t9% r00%

70% 30% r00%

For similar reasons, producers were also asked to demonstrate their knowledge

about successful NGC establishment in Canada. Though there are currently around ten

active NGCs in Canada, almost none would be considered "successful" compared to most

found in the northem U.S. It should be noted that a producer's answer to this question

may depend upon their def,rnition of a successful cooperative. The "correct" answer

would most likely be " l to 3", or, if generous in the definition of success, "4 to 6."

Figure 4 shows that the greatest percentage of respondents think that there are " 10 or

more" successful NGCs in Canada. The percentages for the responses "1 to 3" artd"4 to

6" were evenly distributed, with l8%o of each group. Only 8% of respondents think that

there were 7 to 9 successful NGCs, while l7o/o of producers do not think that there are

any successful NGCs in Canada.
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Figure 4. Producer Responses of Number of Successful NGCs Operating in Canada

1to3
1t/o

Table 3 shows the break-down of each type of farm and their estimates of how

many successful NGCs there are in Canada. In both cases, whether individuals are from

a grain or livestock farm, the largest percentage of individuals believe there are 10 or

more NGCs in Canada. Forty percent of grain farmers believe in ten or more successful

NGCs in Canada, while 37%o of livestock producers hold the same assumption.

Seventeen percent ofgrain producers and only l6% oflivestock producers believe there

are no successful NGCs in Canada. With the correct number falling in the range of "1 to

3" successful NGCs, a greater percentage of grain producers, 20yo, fhink this is the

correct estimate while l8o/o of livestock producers responded in this manner. In the close

estimate of four to six successful NGCs, 20o/o of livestock producers believe there is this

many while I8%;o of grain producers make this estimate. A greater percentage,9o/o, of

livestock operation respondents believe there are seven to nine successful NGCs in

Canada, while only 60/o of grain producers hold this assumption.

NbrÞ
1V/o
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Table 3. Producer Responses of Number of Successful NGCs Operating in Canada
by Farm Type

Predicted Number of Successful NGCs In Canada

Type ofFarm None 1to3 4to6 7 to 9 10 or More
Row
Totals

Grain

Livestock

17%

r6%

20%

r8%

l8%

20%

40%

37%

r00%

100%

6%

9%

Producers were asked to state the total number of acres they farm in a typical

year. It can be seen from Figure 5 that almost half of the producers normally farm 1,000

acres or less. The largest number of farmers (26%) cultivate 500 acres or less in a

typical year, while the next largest group (22%) typically farm between five hundred and

1,000 acres or less. Although almost half of the producers are usually farming 1,000

acres or less, with the average farm size is found to be 1,575 acres.

Figure 5. Producer estimates for number of acres farmed in a typical year
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Producers were also asked whether any of the commodities they are currently

producing on their farm are contracted. In an NGC, a producer is required to supply a

specified commodity as outlined in the delivery contract (Stefanson and Fulton, 1997).

As shown in Figure 6, it was found that two thirds of producers do not produce

commodities under contract: onlv one-third do so.

Figure 6. Producer Responses to Whether they Currently Produce Commodities
Under Contract

The following table is a break-down of farm type by whether respondents are

producing commodities under contract. Table 4 shows that of the 33Yo of producers

currently producing commodities under contract, a considerable majority are grain

farmers.
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Table 4. Producer Responses to Whether they Currently Produce Commodities
Under Contract by Farm Type.

Production of Commodities Under Contract

Type ofFarm No Yes

Grain

Livestock

45%

5s%

82%

r8%

Column Totals r00% r00%

Respondents were also asked to select the category into which their farm's net

cash income (after taxes) in a normal year falls. Figure 7 shows that the greatest

percentage of producers represents farmers who have a net cash income falling within the

median range of $ 10,000 to $24,999. It should be noted that 26Yo of farmers stated

having an income lower than $9,999, while almost half of the respondents (a7%) make

over $25,000 in a normal year.

Figure 7. Producer's Farm Net Cash Income After Taxes
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Table 5 shows the percentage of each farm's net cash income category by

producer group. Interestingly, seventy-four percent of the 7o/o of producers who

responded to having a negative or zero net cash income are livestock producers, while

70%o of the producers that are making over $50,000 in a normal year arc grain producers.

The large percentage of livestock producers having negative or zeÍo net cash income

might be attributed to the introduction of Bovine Spongiform Encephalopathy (BSE) in

2005 still maintaining a negative affect on cattle prices.

Table 5. Producer's Farm Net Cash Income After Taxes by Farm Type

Farm Net Cash Income

Type of Farm
Negative
or Zero

$l to
$9,999

$10,000 to
s24,999

$25,000 to Over
s49,999 $50,000

Grain

Livestock

26%

74%

44%

s6%

5s%

4s%

62%

38%

70%

30%

Column Totals r00% r00% r00% 100% r00%

In addition to a producer's farm's net cash income, respondents were also asked

what their total household income (after taxes) is in a normal year. Figure 8 below shows

the responses to this question. A majority (60%) of the respondents make less than

549,999, while the smallest percentages of producers fall into the income categories

above $75,000 ayeat.
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Figure 8. Producer's Total Annual Household Income After Taxes
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Producers were next asked about the non-farm investments they currently hold.

Respondents were asked if they have stocks, bonds/GlCs, mutual funds and/or non-farm

real estate. Figure 9 shows the percentage of respondents who have investments in

stocks. It can be seen that only 28%o of producers have money invested in stocks.

Figure 9. Survey question: "Do you have stocks as a type of non-farm investment?"

72/o
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Figure l0 shows the percentage of respondents that currently have money

invested in bonds/GlCs. Twenty-eight percent of producers have non-farm investment in

bonds/GlCs, while 72Yo of producers do not have this type of investment.

Figure 10. Survey question: "Do you have bonds/GlCs as a type of non-farm
investment?"

Producers were next asked to state whether they have mutual fund investments.

The results are displayed below in Figure I l, which shows that the largest percentage of

producers (52%) hold this type of non-farm investment.
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Figure 11. Survey question: "Do you have mutual funds as a type of non-farm
investment?"
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Producers were also asked whether they have investment in non-farm real estate.

The lowest percentage of producers,l4Yo, holds non-farm real estate as an off-farm

investment. The results of this survey question are seen below in Figure 12.

Figure 12. Survey question: 'oDo you have non-farm real estate as a type of non-
farm investment?t'

Yes
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producers, if given the opportunity, would invest in an NGC for a commodity that was

being grown on their farm if they found the business plan to be acceptable. The producer

responses to the question are found in Figure 13. The greatest percentage (42%) of

producers responded to being were "unsure" about the investment, while the next highest

percentage (33%) showed a "somewhat high" interest of investing. The lowest

percentage of producers (7%) responded that there would be a "very low" chance they

would invest.

Figure 13. Producers' 'Willingness-to-Invest in an NGC

Sonenhat Lcw

Table 6 shows 6%o of grain producers responded in having avery low chance of

investment, while the largest percentage of grain producers (40%) responded they are

unsure of whether they would invest or not. However, the second highest percentage

(36%) of grain producers responded that there is a somewhat high chance that they would

invest in an NGC. For livestock producers as well,6%o responded there is a very low

chance that they would invest, while the largest percentage (42%) responded they are

unsure of whether they would invest or not. As with the grain producers, the second
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highest percentage (32%) of livestock producer responses falls in the "somewhat high"

chance option of investment in an NGC. If the responses are grouped in terms of the

grain producer having a "relatively low" chance of investing (grouping the very low,

somewhat low and unsure responses) and compared to the grain producer having a

"relatively high" chance of investing (grouping the somewhat high and very high

responses), it can be seen that there is a 54%o to 46Yo split. If the livestock respondents

are grouped according to the same terms, there is a 57o/o to 43% split.

Table 6. Producers'Willingness-to-Invest in an NGC by Farm Type

Chance of Investment

Type of Farm
Somewhat

Low Unsure
Somewhat

High
Very
Low

Very
High

Row
Totals

Grain

Livestock

8%

9%

6%

6%

40%

42%

36%

32%

I0%

tt%

r00%

r00%

Overall 8% 42% 33% l0% 100%

Producers were next asked what proportion of a commodity grown on their farm

that they would be willing to commit to an NGC in order to help determine the level of

interest in a potential Manitoba NGC. As seen in Figure 14 (13%) of producers stated

they would commit nothing to the cooperative while the largest percentage,4lo/o,

responded they would be willing to commit up fo l14 of the commodity grown on their

farm. Only 7Yo of producers, on the other hand, responded they would be willing to

commit everything to the NGC.

7%
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Figure 14. Producer Responses for Proportion of Commodity Willingness-to-
Commit to an NGC
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As shown in Figure 15, almost half of the respondents (47%) believe a rate of

return of 6-10%o would be acceptable, while 30% feel that an ll-15% rate of return would

be acceptable for them to make an investment. The lowest percentage of respondents,

TYo,would require the NGC investment to yield over a 20%o rate of return in order for the

producer to invest.

Figure 15. Producers' Required Yearly Rate of Return on NGC Investment
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4.4 Summary

This chapter began by presenting data collection methods and outlining the

distribution method of the survey to farmers in Manitoba. The sampling frame was

given, as well as the population of interest. Next, the survey was outlined with reference

to Appendix B. Finally, survey data and charts summarizing these data were presented

and interpreted.
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Chapter 5: Methodolog,t

This chapter describes the methods used to estimate Manitoba producers' NGC

investment and commitment decisions. The ordered logit model is outlined with its

application in the measurement of a producer's willingness-to-invest in an NGC. A

second ordered logit model is used to model the potential proportion of commodity that a

producer is willing to commit to an NGC. Then, the tobit model is used to model the

amount of money that a producer would be willing to invest in an NGC. This dollar

value is calculated from the stated willingness-to-pay for shares and the number of shares

the producer would be willing to purchase in the potential NGC. NGC investment

probability and commitment probability logit models were estimated using the

LOGISTIC procedure in SAS, while NGC monetary investment tobit models were

estimated using the QLIM procedure in SAS. The SAS syntax (code) is given in

Appendix C. After these individual models are estimated, the data are separated and

estimated according to operation type; grain operations and livestock operations. This

process will determine whether there is a difference between the decision-making

processes of producers within each type of operation group.

5.1 Definition of Variables

The followins table shows the variables for the model. These were derived from

the survey questions to which producers responded and the variables discussed in Chapter
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Table 7. Definition of Variables

Variable Definition

INVEST Likelihood of investment in an NGC
O:Very Low, l:Somewhat Low, 2:Unsure, 3:Somewhat High,
4:Very High

COMMIT Proportion of potential commodity commitment for an NGC
0:None, l:Up to 714,2:Up to 112,3:Up to 3|4,4:Everything

DOLLARS Amount of money producers are willing to invest in an NGC
KNOV/ Level of knowledge about NGCs

O:Nothing, 1:Very Little, 2:Some, 3:A Fair Amount, 4:Quite A Bit
APPROACH 1 if producer has been approached about joining an NGC; 0 otherwise
SUCCESS Number of successful NGCs that the producer has knowledge of

O:None, I :1 to 3 , 2:4 to 6, 3:7 to 9 , 4:10 or more
ACRES Total acres farmed

0:0 to 999, 1:1 000 to 1 999, 2:2000 to 2999,3:3000 to 3999,4:4000+
CONTRACT I if producer produces commodities under contract; 0 otherwise
INCOME Farm's net cash income

0:Negativ e or zero, 1 
:$ I -$9,999, 2:$ 1 0,0 00 -524,999,

3:$25,000 -949,999, 4:$ 50,000+
RISK Importance of having a low risk associated with investment

1 :Very unimportant, 2:Somewhat unimportant, 3:No opinion,
4:Somewhat important, 5:Very important

RATEORET Minimum yearly rate of return required for producer investment
O:Up to 5o/o, | : 6 -l )Yo, 2:7 I - I 5%o, 3= I 6 -20o/o, 4=Ov er 20Yo

AGE I if producer is over the age of 65; 0 otherwise
EDUC Highest level of schooling completed by producer

O:Less than high school, 1:Finished high school,
2:Diploma/Techical col lege, 3 :Fini shed university de gree,
4:Master's degree or higher

5.2 Statistical Analysis: Ordered Logit

Logit models are discrete dependent variable models that describe the probability

of an event's occurrence. When the probability that an event will occur is generated, the

logit model estimates the probabilities using an interval of 0-1 without having them

actually take on values of zero or one (Kennedy, 1998). The logit model is able to detect
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causal or associative relationships between dependent and independent variables. The

general model is an extension of the binary logit model and is built around, a latent

regression model

K

y*:EBrx¡+e, (1)
t.-l

where y is an unobservable or latent variable, B represents the vector of parameter

estimates, x represents observations upon explanatory variables, and e represents the

error term which follows a symmetric distribution. The model's expectation is a linear

combination of K (the subscript k runs from 1 to K), (Liao, 1994). In these models, the

decision-maker is forced to make a choice between mutually exclusive alternatives,

selecting one that is expected to yield the maximum utility. In the case of ordered logit,

the response categories take on a natural ordering of low to high (Liao, 1994). In this

study, the logit model is used to model the producer's choice to invest and choice of

commitment level in a potential new generation cooperative in Manitoba. In both cases,

the producers have the choice between five responses and therefore what is observed and

takes the following term:

y: I if y* I pr (:0)

y:2if þt<y* SLtz

y:3 if Vz<y* 3lts (2)

y:4 if ps <y* :.Itq

y: 5 if [L+ < !*,
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where y is observed in five ordered categories and the ps are unknown threshold

parameters that are present to separate adjacent categories to be estimated by Bs, the

parameter estimates from equation (l).

The general logit model is illustrated below in equation (3), which shows the

probability that the observedy falls into category j, while the ps and ps are to be

estimated with the ordered logit model (Liao, 1994).

KK
Prob (y :j) : F I u¡- X Pn*u I - F t p;-r - X Frxr lk=l k:l

Prob (INVEST: Very Low): logit(BX) + e,

where X represents observations upon explanatory (or independent) variables, B

(3)

where the model utilizes the general cumulative distribution model, F, and the model's

expectation is a linear combination of K (the subscript k runs from I to K).

A goal of this research is to discover what factors will increase or decrease the

probability that aproducer will invest in an NGC. In order to model this decision,

individuals were asked to answer the following question to serve as a dependent variable:

Suppose you were approached about investing in an NGC that would process a

commodify grown on your farm. If the business plan met your criteria, what are the

chances that you would invest?

The ordered logit model used to estimate this investment decision is:

(4)

represents the vector of parameter estimates and e is the error term.

Producers were given the opportunity to respond to the investment question on the

following ordered scale: very low, somewhat low, unsure, somewhat high or very high.

The responses for the dependent variable follow a natural ordering of low to high. The
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higher values in the responses correspond to a greater interest in NGC investment and a

higher likelihood of investing. The probability thaf a producer will choose one of the

altemative responses above another is determined by whether they believe they will

derive greater utility from that alternative than they would from choosing otherwise

(Kennedy, 1998). Therefore, if a producer thinks there is a very high chance they will

obtain maximum utility by investing in an NGC, they will likely respond that their

chances of investing in an NGC are very high as well.

The ordered logit investment model, when including the independent variables

outlined in Table 9 is:

INVESTi : Þr + ÞzKNOW¡ + B3APPROACH, + p4SUCCESS, + ÞsACRES¡ +

ÞecoNTRACT, + BTINCOME' + BsRISK, + BeRATEORET, + Br6AGE, * B1 IEDUC¡ * e¡,

where i : 1,.. .,N. (5)

For fuither analysis, the investment responses were filtered according to farm

producer type in order to determine whether or not the type of farm effects the producer's

investment decision and their probability of investing. Therefore, the independent

variables GINVEST (grain producers) and LINVESZ (livestock producers) were

substituted for the independent variable, INVEST.

A second dependent variable was selected to represent the producer's

commitment level. Individuals were asked to answer the following question:

What proportion of a commodity grown on your farm would you consider

committing to an NGC?

The ordered logit model that is used to estimate this decision is:

Prob (COMMIT: None): logit(aX) + e, (6)
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where X represents the explanatory (or independent) variables, ¡r represents the vector of

parameter estimates and e is the error term.

Producers were given the opportunity to respond to the commitment question on

the following ordered scale: none, up to ll4, up to ll2, up Io 314 or everything. The

altemative responses for this dependent variable follow a natural ordering of low to high

as well with the higher values corresponding to higher interest in NGC commitment and a

higher likelihood of the producer committing to an NGC. Likewise, if a producer

believes there is a high chance they will obtain maximum utility by committing a larger

amount of their commodity to an NGC, then the producer will likely respond that their

potential commitment to an NGC is higher.

The commitment responses were also filtered according to farm producer type in

order to determine whether the type of farm affects the producer's commitment decision

and their probability of committing to an NGC. Therefore, the independent variables

GCOMMIT (grain producers) and LCOMMIT (livestock producers) were substituted for

the independent variable, COMMIT.

The ordered logit commitment models, when including the independent variables

outlined in Table 9, are:

COMMIT,: or -r azKNOW¡ + a3APPROACH, + a¿SUCCESS, + u.sACRES¡ +

crocoNTRACT, + azINCOMEi + osRISK¡ + 0,eRATEORETT + aroAGE¡ r a1 IEDUC¡ * e¡,

where i: 1,...,N.

where variables are as described in Table 9.

(7)
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5.3 Statistical Analysis: Tobit

The tobit model was designed to describe the relationship between a latent, non-

negative dependent variable !¡ and an independent variable (or a set of independent

variables) x¡. As with the logit model, the tobit model requires a latent (unobservable)

variable y¡ which is linearly dependent on the independent variable x¡ and parameter

estimate(s) B (Tobin, 1958). As a result, these parameter estimates describe the

relationship betweeny¡ and x¡. The requirement of non-negativity (equation 8) ony¡

states that y¡must be equal to the latent, dependent variable whenever it is greater than

zero and will take the value of zero otherwise. This is written as

!¡: !¡* forY¡* > 0

!¡:0 forY¡* (0, where l: 1,...,N.

A tobit model is used to model the producer's potential monetary investment

decision in this study. The tobit model should be used when the dependent variable is

limited, a continuous dependent variable is present, or where a censored or truncated

dependent variable occurs. In the case of a truncated sample, the values of the dependent

variable cannot be seen when it takes on an unobservable (or negative) value (Kennedy,

1998). For example, in this study the tobit model is used to determine how much money

a Manitoba producer would be willing to invest in an NGC. A negative dollar value

representing a producer's willingness-to-invest is not permitted in the potential

investment decision and therefore the model is truncated. Kennedy (1998) states that

ignoring the observations where the dependent variable is censored or truncated would be

wasting useful information. The tobit model uses these observations by expressing the

function as a probability of getting each observation, in order to estimate probability and

(8)
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potential dollar investment in an NGC. To model the producer's investment decision,

individuals were asked to answer the following questions for the dependent variable:

What would you be willing to pay for each share?

How many shares would you likely purchase at the price you specified?

The tobit model used to estimate the producer's dollar-value investment decision

is:

E(DOLLAR,S> 0): <Þ((yX)/o) + e,

where X represents the explanatory (or independent) variables, y represents the vector of

parameter estimates, o is the standard deviation, and e is the error term, which is assumed

to be normally distributed ((Þ).

The tobit model will look similar to the ordered logit models that were presented,

but will have the following:

DOLLARS¡: DOLLARS¡* for DOLLARS¡* > 0

DOLLARS¡:Q foTDOLLARS¡* <0, where i:I,...,N. (10)

In equation 10, DOLLARS¡* represents the dollar amount that aproducer would

be willing to invest for the right to deliver a stated amount of a commodity ever year,

while the DOLLARST will be set equal to zero for those producers who did not show

interest in investing. The tobit models, when including the independent variables

outlined in Table 9, are:

DOLLARSi: |r * yzKNOW¡ + y3APPROACH, + yaSUCCESS¡ + y5ACRES, +

y6CONTRACTT + yTINCOME¡ + ysRISK, + yeRORi + yroAGEi + y¡¡EDUC¡ t ei,

where i : 1,...,N. (1 l)

where variables are as described in Table 9.

(e)
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5.4 Statistical Analvsís: Producer Profìles

Producer profiles were calculated in order to examine the effects on probabilities

of each producer's willingness-to-invest in and willingness-to-commit to an NGC. These

predicted probability percentages were calculated using the following formula:

P:exp{B¡.x¡} / I +exp{B¡x¡}, (r2)

where the parameter estimates, B, from each model are input into the logit formulas along

with corresponding independent variable rr values. For example, in the general

investment model the estimate for the self-assessed knowledge level of a producer is

0.408. The positive sign on the self-assessed knowledge level variable implies that if a

producer thinks he/she knows a relatively greater amount about NGCs, then they are

relatively more likely to be willing-to-invest. Therefore in an ideal situation, the

producer that has a"very high" willingness-to-invest will know "quite a bit" about

NGCs. The number that corresponds to the higher level of knowledge is then multiplied

by the parameter estimate for the producer's willingness-to-invest and is then entered into

the expression. This process is employed for each variable to yield a predicted

probability percentage of the producer's willingness-to-invest and willingness-to-commit

while presenting an "ideal" investor for NGCs. It should be noted that if the models will

have different signs on the model variables, then they will have a different producer

profiles or different "ideal" investors for NGCs.

Similar profrles were also created for producers' monetary investment decisions.

These profiles were created for general, grain and livestock producers as well; however,
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were calculated by using the parameter estimates in Table 22 in conjunction with

Equation 9.

5.5 Statisticql Analvsis: Odds Ratios

Parameter estimates calculated by discrete choice models can be somewhat

difficult to interpret (Isengildina and Hudson, 2001). Odds ratios are one of the most

useful ways of interpreting a logit model (Liao, 1994). Odds ratios show the strength of

the association between the dependent variable and each independent variable in a model

while all other variables are held constant. The range of the odds ratio is from zero to

infinity. An odds ratio of one indicates that there is no association between the dependent

and independent variables or that the condition is just as likely in both groups (Declerq,

2001). In the general investment model, an odds ratio of one would indicate that the

probability of a producer being willing to invest in an NGC would be the same for

producers in both groups being compared. For example, an odds ratio of 0.998 (close to

one) for the independent variable representing net cash income indicates that the ratio of

the probability of a producer being willing to invest being very high to the probability of

a producer being willing to invest being very low is very similar for producers with

higher income and producers with a lower income. However, an odds ratio that is close

to zero or infinity means that there is a large difference in likelihood. An odds ratio of

greater than one means that there is a greater likelihood of the event occurring (Liao,

1994). Therefore, in the general investment model, an odds ratio of greater than one

indicates that the odds of the probability of investment increases if there is a higher odds

ratio and decreases if there is a lower odds ratio. For example, an odds ratio for the
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producer's self-assessed level of knowledge compares the producers who have a higher

level of self-assessed knowledge about NGCs with the producers that have a lower level

while all other variables are held constant. So. an odds ratio of 1.506 for self-assessed

knowledge level means for a one-unit increase in a producer's self-assessed knowledge,

the odds of a producer having a higher probability of investment is 1.506 times greater

than those individuals with a lower level of self-assessed knowledge about NGCs. On

the other hand, if there is an odds ratio of less than one, there is a lower likelihood of the

event occurring (Liao, 1994). In the investment model, the odds ratio for the age of an

individual compares producers who are over the age of 65 with producers with those that

are under the age of 65 while all other variables are held constant. An odds ratio of 0.576

for the age variable means that if a producer is over the age of 65 then the odds of the

producer having a higher probability of investment is 0.576 times higher than the

producers that are under the age of 65. It is imperative to state that while the odds ratio is

meaningful, the confidence interval in which that odds ratio lays is of equal importance.

5.6 Statistical Analysis: Margínal Effects

Another way to interpret parameter estimates is by way of the model's marginal

effects. Anderson and Newell (2003) state that the parameter estimates must be

transformed in order to effectively determine the marginal effects of the independent

variables. Marginal effects show the effect of a change in the independent variable on the

probability of choice in the dependent variable. The marginal effects are calculated at the

means of the independent variables, each marginal effect being the partial derivative of

the probability of an event occurring, with respect to an individual independent variable
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x¡ (Liao, 1994). The marginal effects are partial derivatives and cannot be obtained

directly from the parameter estimates, but are reached by differentiating the original logit

equation.

J

ô/ : j.L: P; I F, -ÀPnpn ] : P; t F; -Fl
âxi K=

(1 3)

The change between estimates are not large in magnitude, however, a comparison

can be made in observing the changes between significant and insignificant variables. In

the general investment model, the marginal effect is calculated as -0.017 at the point for

self-assessed knowledge and where the probability for investment is very low. This

means that with a one-unit increase in self-assessed knowledge of the producer, the

probability of having a very low willingness-to-invest will decrease by 0.017. A decrease

in the probability that a producer will have a very low willingness-to-invest is positive for

potential investment. The marginal effect is calculated as 0.039 at the point where the

probability for investment is very high. This means that with a one-unit increase in self-

assessed knowledge of the producer, the probability of having a very high willingness-to-

invest will increase by 0.039. These statistics show that with an increased knowledge

about NGCs, there will be a positive effect on a producer's level of willingness-to-invest.
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Chapter 6: Results

This chapter presents the results from models constructed in Chapter 5 to estimate

Manitoba producers' NGC investment and commitment probability decisions, as well as

their monetary investment decision. First, results from the ordered logit model used to

ascertain a producer's willingness-to-invest in an NGC are presented. The results of the

second ordered logit model used to model the potential proportion of commodity that a

producer is willing to commit to an NGC are next. Finally, the results of the tobit model

detailed in Chapter 5 are put forward, and explain the factors affecting the amount of

money that aproducer would be willing to invest in an NGC. For individual models, the

results from the data analysis according to operation type are presented. These results

include the parameter estimates, producer profiles, odds ratios and marginal effects.

6.1 Results: NGC Investment Probabilin Model

The results of the first ordered logit model that models a producer's willingness-

to-invest are presented in Table 8. The log likelihood ratio (LLR) test shows that the

model was statistically significant at the l%o level with a Chi-squared critical value of

72.5. This implies that the model fits the data significantly better than if the model were

to only contain the intercept. Table 8 also shows that the percent concordant, or the

percentage of observations that the model correctly classified, was an acceptable 66.6%.

The percentages of observations that the models correctly classiff are interpreted as being

acceptable when the value is among the highest percent concordant values, and is a value

relatively close to 100 (the maximum). The data used for the investment model was then

filtered by producer operation type. These datawere run in the same manner as the
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original investment model in order to determine whether or not the decision-making

processes of grain and livestock producers are similar. The results of the estimated grain

and livestock producer models for investment are also presented in Table 8. The log

likelihood ratio (LLR) tests show that the both models were statistically significant. The

grain producer investment model was significarú atthe lo/o level with a Chi-squared

critical value of 53.2, while the livestock investment model was significanf atthe 5%o

level with a Chi-squared critical value of 22.4. The tables also show that the percent

concordant values for both grain and livestock producer models is acceptable. For the

grain producer model was 68.9o/o, while the livestock model had 64.8% of the

observations correctly classified.

The parameter estimates presented in Table 8 show the effect of a one-unit change

in the independent variable on the logit of the probabilities (respective coefficients),

holding all other variables in the model constant. The results in Table 8 thus show the

effect of changing the independent variables on the probability of each type of producer

being willing to invest in an NGC. Interestingly, the probability of a general producer

and the probability of a grain producer were affected by the same variables. A producer's

self-assessed level of knowledge about NGCs was found have a positive and significant

effect on the probability of the general and grain producers being willing to invest. A

producer's selÊassessed level of knowledge about NGCs was the only significant

variable to have an effect on the livestock producer's willingness-to-invest.
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Table 8. Logit Model Parameter Estimates, NGC Investment Probability Model

Variable

Investment
Probability

Model Estimates

Grain Producer
Investment
Probability

Model Estimates

Livestock Producer
Investment
Probability

Model Estimates

Intercept
(Standard Enor)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

LLR Test (y')

Percent Concordant

2.057***
(0.s0e)

0.408**{,
(0.r 18)

0.450**
(0.229)

0.00s
(0.062)

0.195**
(0.081)

0.1 56
(0.l ee)

-0.002
(0.080)

0.1 08
(0.082)

-0.123
(0.0e1)

-0.553 * *

(0.266)

0.1 63*
(0.0e2)

72.492't**

66.6

2.220*>F>r

(0.777)

0.279*
(0.167)

0.692**
(0.340)

-0.011
(0.087)

0.288**
(0.112)

0.3 l6
(0.27s)

0.063
(0. l 2s)

0.080
(0.120)

-0.127
(0.r27)

-0.697**
(0.33s)

0.128
(0.13 1)

53.165{<x{<

68.9

2.296*.r*
(0.78s)

0.355*
(0.1e7)

0.235
(0.37e)

0.008
(0.100)

0.121
(0.138)

-0.265
(0,3e7)

-0.081
(0.1 18)

0.r47
(0.128)

-0.219
(0.14e)

-0.446
(0.476)

0.r97
(0.r47)

22.408**

64.8

60



Note: Single, double and triple asterisks denote statistical significance at the |ïyo,50Á
and lYo levels, respectively

The positive and significant relationship between a producer's self-assessed

knowledge about NGCs and the probability of the general producer's investment means a

one-unit increase (holding all other values constant) in the knowledge level that the

general producer believes he/she possesses about NGCs will cause a 0.41-unit or a 4IYo

increase in the probability that the producer will invest in an NGC. Whether or not a

producer has been approached about joining an NGC and the total acres farmed by the

producer also had positive, significant effects on the probability that the general producer,

as well as the grain producer, would be willing to invest in an NGC. The education level

was found to have a positive and significant affect on the general producer model alone,

however, whether or not general or grain producers are over the age of 65, was found to

have a negative and significant effect on the probability that these producers would be

willing to invest. This means that if a producer is over the age of 65, the probability that

the producer will invest in an NGC will decrease by 0.553 units or 55ol0.

The parameter estimates shown were used with Equation 10 in order to create two

producer profiles for each model. This process, as mentioned, is employed to yield a

predicted probability percentage of the producer's willingness-to-invest and presents an

"ideal" investor for NGCs. The first profiles were constructed to model the probability of

a general producer's willingness-to-invest, while the second and third were carried out

for the grain and livestock producers' willingness-to-invest. These profiles and their

resulting predicted probability percentages of investment are shown in Table 9.
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Table 9. Producer Profiles for "Ideal" Investor. NGC Investment Probabilitv
Model

Variable

Investment
Probability

Model

Grain
Producer

Investment
Probability

Model

Livestock
Producer

Investment
Probability

Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Chance of Investment

Quite a Bit

Yes

10 or more

> 4,000

Yes

Negative or zero

Very important

Upto 5%o

< 65 years

M.Sc. or higher

985%

Quite a Bit

Yes

10 or more

> 4,000

Yes

> $50,000

Very important

Up to 5Yo

< 65 years

M.Sc. or higher

98.3%

Quite a Bit

Yes

10 or more

> 4,000

No

Negative or zero

Very important

Upto 5%o

< 65 years

M.Sc. or higher

97.6%

Table 10 shows the

investor for NGCs. Again,

investment probability percentages for the "non-ideal"

the first profiles were constructed to model the probability of
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a general producer's willingness-to-invest, while the second and third were carried out

for the grain and livestock producers' willingness-to-invest.

Table 10. Producer Profiles for "Non-Ideal" Investor. NGC fnvestment Probabilifv
Model

Variable

Investment
Probability

Model

Grain
Producer

lnvestment
Probability

Model

Livestock
Producer

Investment
Probability

Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Chance of Investment

Nothing

No

None

<999

No

> $50,000

Very unimportant

Over 20Yo

> 65 years

Less than.
High School

27.96%

Nothing

No

None

<999

No

Negative or zero

Very unimportant

Over 20%o

> 65 years

Less than
High School

30.8%

Nothing

No

None

<999

Yes

> $50,000

Very unimportant

Over 20Yo

> 65 years

Less than
High School

14.6%
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Table 11 shows the odds ratios for the general producer's investment probability

model, or the associative ratio of the probability of a producer being willing to invest

being very high to the probability of a producer being willing to invest being very low.

As previously noted, if there is an odds ratio of one, no association exists between the

independent and dependent variables. Therefore, when considering a variable such as the

believed number of successful NGCs with an odds ratio of L005, this indicates that the

ratio of the probability of a producer being willing to invest being very high to the

probability of a producer being willing to invest being very low is very similar for

producers with who believe that there is a higher number of successful NGCs in Canada

and producers who believe that there is a lower number of successful NGCs in Canada.

The odds ratio for the independent variable "Approached About Joining an NGC?"

compares the producers that have been approached about joining an NGC with the

producers that have not been approached while all other variables are held constant. So,

an odds ratio of 1.568 for this variable implies if a producer has been approached about

joining an NGC, the odds of a producer having a higher probability of investment is

1.568 times greater than those individuals who have not been approached about joining

an NGC. Likewise, an odds ratio of I.I77 for the producer's level of education means if

there is a one-unit increase in the education level of an individual, the odds of a producer

having a higher probability of investment is 1 .177 times greater than for those individuals

who have a lower education level.

As with the general producer investment model, the odds ratios for the grain and

livestock producer investment models must be taken into consideration. Table 12 shows

the odds ratios for the grain and livestock producer investment probability models.

64



Table 11. Odds Ratios. NGC Investment Probabilifv Model

Investment Probabiliw Model Odds Ratros

Variable Point Estimate
95%Wald

Confidence Limits

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

1.s06

1.568

1.00s

1.203

Lt69

0.998

l.l ls

0.884

0.576

L177

1.200

0.998

0.892

1.033

0.79r

0.854

0.949

0.740

0.344

0.989

1.890

2.463

1.132

1.402

1.728

1.166

r.309

1.055

0.964

1.401

For the grain producer model, the odds ratio for the independent variable

representing whether or not a producer has been approached about joining an NGC is the

closest to infinity at 1.998. This means those producers who have been approached about

joining an NGC are more likely to have a higher probability of investment. On the other

hand, an odds ratio of 0.498 for the independent variable representing age means if a

65



producer is over the age of 65, the odds ofthe producer having a higher probability of

investment is 0.498 times the probability produceÍs over the age of 65 would be willing

to invest. So, the lower odds ratio means there is a lower probability that producers

would be willing to invest.

Table 12. Odds Ratios, Grain and Livestock Producers' NGC Investment
Probability Models

Variable

Grain Producer Investment
Probability Model

Odds Ratios

Point
Estimate

Livestock Producer Investment
Probability Model

Odds Ratios

95% Wald Point 95% Wald
Confidence Limits Estimate Confidence Limits

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

1322

1.998

0.989

1.334

1.372

l.065

l.083

0.881

0.498

1.137

0.956

r.024

0.837

L080

0.799

0.840

0.861

0.692

0.252

0.887

1.829

3.899

1.168

r.648

2.3s6

1.350

1.364

l.tzl

0.985

1.4s7

r.426

t.26s

1.008

1.128

0.767

0.923

1.159

0.803

0.640

1.218

0.979

0.603

0.835

0.867

0.350

0.73r

0.900

0.601

0.251

0.924

2.078

2.654

1.216

1.468

1.683

1.165

1.49t

1.074

1.635

t.606
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Table l3 shows the marginal effects of the investment model, evaluated at the

means of the independent variables. Though the marginal effects are not huge, a

comparison can be made between significant and insignificant variables. Table l3 shows

that with a one-unit increase in producer's self-assessed knowledge level, the probability

of a producer having a very low willingness-to-invest will decrease by 0.017 while the

probability of a producer having a very high willingness-to-invest will increase by 0.039.

This means that if a producer believes that he/she knows quite a bit about NGCs, then the

probability that their willingness-to-invest will be very low is less likely while their

willingness-to-invest being very high will be more likely. In comparison, a producer who

has a very low willingness-to-invest and believes there is a higher number of successful

NGCs was found to have a marginal effect of 0.000. It was also found that aproducer

who has a very high willingness-to-invest and believes there is a lower number of

successful NGCs has a marginal effect of 0.000. This means a producer's believed

number of successful NGCs has no effect on a producer's willingness-to-invest.

Interestingly, with a one-unit increase in farm size, the probability of a producer having a

very low willingness-to-invest will decrease by only 0.008 while the probability of a

producer having a very high willingness-to-invest will increase by 0.018. These statistics

suggest that although the variable was found to be significant, it might not have as large

of an effect on investment as self-assessed knowledge or having been approached about

joining an NGC.
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Table 13. Marginal Effects, NGC Investment Probability Model

Variable

P rob(IN VESZ Prob(/NV E ST Prob( INVEST Prob( I NVE STP r ob(INVEST
: Very : Somewhat : Unsure) : Somewhat : Very
Low) Low) High) High)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.017

-0.018

0.000

-0.008

-0.006

0.000

-0.004

0.005

0.022

-0.007

-0.022

-0.024

0.000

-0.010

-0.008

0.000

-0.006

0.006

0.029

-0.009

-0.052

-0.057

-0.001

-0.024

-0.020

0.000

-0.014

0.016

0.070

-0.02r

0.051

0.0s6

0.001

0.023

0.020

0.000

0.014

-0.015

-0.069

0.020

0.039

0.043

0.000

0.018

0.01s

0.000

0.010

-0.012

-0.053

0.016

The results in Table 14 show the effect of changing the independent variables on

the probability of a grain producer being willing to invest in a new generation

cooperative. These results indicate the probability of an individual increasing their

willingness-to-invest in an NGC is directly related to a producer's level of knowledge

about NGCs. It can be seen that with a one-unit increase in self-assessed knowledge, the

probability of a grain producer having a very low willingness-to-invest will decrease by
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0.010 while the probability of a grain producer having a very high willingness-to-invest

will increase by 0.026. As in the general investment model, this means if a producer

believes he/she knows quite a bit about NGCs, then the probability their willingness-to-

invest will be very low is less likely while their willingness-to-invest being very high will

be more likely. On the other hand, in comparing producers having a very low

willingness-to-invest and believing there is a higher number of successful NGCs with

producers who have a very high willingness-to-invest and believe there is a higher

number of successful NGCs were found to have marginal effects of 0.000 and -0.001,

respectively. This means whether a producer believes that there is a higher number of

successful NGCs has little to no effect on their willingness-to-invest if their willingness-

to-invest is very high or very low. Finally, if a farmer currently produces commodities

under contract, the probability of a grain producer having a very low willingness-to-

invest will decrease by 0.011 while the probability of a grain producer having a very high

willingness-to-invest will increase by 0.030. Although this variable is not significant, the

marginal effect suggests a grain farmer who produces commodities under contract will be

more likely to have a very high willingness-to-invest and that this variable is noteworthy.
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Table 14. Marginal Effects, Grain Producers' NGC fnvestment Probability Model

Variable

Prob
(GINVEST
: Very
Low)

Prob
(GINVEST
: Somewhat

Low)

Prob
(GINVEST
: Unsure)

Prob
(GINVEST
: Somewhat

High)

Prob
(GINVEST
: Very
High)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.010

-0.025

0.000

-0.010

-0.011

-0.002

-0.003

0.005

0.025

-0.00s

-0.016

-0.040

0.001

-0.016

-0.018

-0.004

-0.00s

0.007

0.040

-0.007

-0.033

-0.082

0.001

-0.034

-0.037

-0.007

-0.009

0.015

0.082

-0.015

0.033

0.081

-0.001

0.034

0.037

0.007

0.009

-0.015

-0.081

0.015

0.026

0.06s

-0.001

0.027

0.030

0.006

0.008

-0.0t2

-0.066

0.012

The marginal effects, the effects of a one-unit change in each of the independent

variables on the probability of a livestock producer being willing to invest, are shown in

Table 15. For a one-unit increase in the only significant variable in the model, self-

assessed knowledge, the probability of a livestock producer having a very low

willingness-to-invest will decrease by 0.016 while the probability of a grain producer
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having a very high willingness-to-invest will increase by 0.033. It should be noted that

although the variable is the only significant variable in the model, its marginal effects are

not the greatest in the model, and there are other marginal effects which should be taken

into account. For example, if a producer is over the age of 65, the probability of that

individual having a very low willingness-to-invest will increase by 0.020, while the

probability of that producer having a very high willingness-to-invest will decrease by

0.041 . This means that if a producer is over the age of 65 then the probability that their

willingness-to-invest will be very low is more likely. This appears to be the case with a

producer that requires a higher rate minimum rate of return on investment as well. It is

also important that if a livestock producer has been approached about NGCs the

probability that their willingness-to-invest will be very low is less likely, while if a

livestock farmer is producing commodities under contract the probability that their

willingness-to-invest being very low will be more likely.
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Table 15. Marginal Effects, Livestock Producers'NGC Investment Probability
Model

Variable

Prob
(LINVEST
: Very
Low)

Prob
(LINVEST

: Somewhat
Low)

Prob
(LINVEST
: Unsure)

Prob
(LINVEST

: Somewhat
High)

Prob
(LINVEST
: Very
High)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.016

-0.011

0.000

-0.005

0.012

0.004

-0.007

0.010

0.020

-0.009

-0.018

-0.012

0.000

-0.006

0.013

0.004

-0.007

0.011

0.022

-0.010

-0.047

-0.031

-0.001

-0.016

0.03s

0.01I

-0.019

0.029

0.059

-0.026

0.048

0.031

0.001

0.016

-0.035

-0.011

0.020

-0.029

-0.060

0.026

0.033

0.022

0.001

0.011

-0.024

-0.007

0.014

-0.020

-0.041

0.018

6.2 Results: NGC Commitment Probab¡lìn Model

The results of the estimated NGC commitment probability model are presented in

Table 16. The log likelihood ratio (LLR) test shows the model was statistically

significant at the I%olevel with a Chi-squared critical value of 23.87. Table 16 also
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shows the percent concordant, or the percentage of observations that the model correctly

classified, was 59.7o/o. As with the investment model, the data used for the commitment

model were filtered according to grain and livestock operations. These data were run in

the same manner as the original commitment model in order to examine the decision-

making processes of grain and livestock producers. The results of these two commitment

models are also presented in Table 16. The log likelihood ratio (LLR) test shows the

grain producer commitment probability model was statistically significant. The grain

producer commitment model was signifrcant at fhe 5Yo level with a Chi-squared critical

value of 19.86, while the livestock commitment model was insignificant with a Chi-

squared critical value of 9.51. The insignificant log likelihood ratio Chi-square critical

value for the livestock model might indicate that the model does not fit the data

significantly better than the model with the intercept only (Liao, 1994). On the other

hand, the significance of the grain model figures imply the grain model fits the data

significantly better than an intercept-only model. The tables also show the percent

concordant for the grain producer model was acceptable at 6I.2yo, while the livestock

model also had an acceptable 60.0% of the observations correctly classified.

The parameter estimates presented in Table l6 show the effect of a one-unit

change in the independent variable on the logit of the probabilities (respective

coefficients), holding all other variables in the model constant. The results in Table 16

thus show the effect of changing the independent variables on the probability of each type

of producer being willing to commit to a new generation cooperative.

73



Table 16. Logit Model Parameter Estimates, NGC Commitment Probability Model

Variable

Commitment
Probability

Model Estimates

Grain Producer
Commitment
Probability

Model Estimates

Livestock Producer
Commitment
Probability

Model Estimates

Intercept
(Standard Enor)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Retum Required

Age

Education Level

LLR Test (f)

Percent Concordant

l.895xt x

(0.s04)

0.252**
(0.1 r 7)

0.098
(0.226)

0.092
(0.063)

-0.122
(0.07e)

0.344*
(0.1ee)

-0.065
(0.080)

0.0r2
(0.08s)

-0.024
(0.0es)

-0.238
(0.276)

0.069
(0.08e)

23.87**>k

59.7

2.312***
(0.740)

0.229
(0.162)

-0.t42
(0.321)

0.161r
(0.086)

-0.215* *

(0.106)

0.401
(0.27r)

-0.064
(0.120)

-0.062
(0.1 18)

-0.018
(0.r2e)

-0.578
(0.3s6)

0.022
(0.12s)

19.86* *

6r.2

1.299
(0.7e7)

0.270
(0.202)

0.330
(0.3e3)

-0.014
(0.104)

-0.022
(0.r42)

0.276
(0.403)

0.019
(0.r27)

0.102
(0.137)

0.066
(0. l 57)

0.015
(0.s42)

0.1 83
(0.143)

9.5r

60.0
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Note: Single, double and triple asterisks denote statistical significance at the l0o/o,5o/o
and l%o levels, respectively

Interestingly, variables that were found to be significant in the general model

were dissimilar to statistically significant variables in the other models. While a

producer's selÊassessed knowledge about NGCs was found to have a positive and

significant effect on the probability of a general producer being willing to commit to an

NGC, this variable was not found to be significant in the grain and livestock commitment

models. The statistical analysis shows thaf a one-unit increase in the knowledge level

that the general producer believes he/she possesses about NGCs will cause a 0.25 or 25%o

increase in the probability that the producer will invest in an NGC. Whether a producer

is currently producing commodities under contract also has a positive and significant

effect on the producer's commitment probability. On the other hand, the grain producer's

probability of commitment is directly related to the number of successful NGCs that the

producer believes exist in Canada and is inversely related to the total number of acres

farmed by the producer. As previously mentioned, none of the variables are shown be

statistically significant in the livestock producer's commitment decision model.

The parameter estimates shown were again used with Equation l0 in order to

create two producer profiles for each model. This process, as mentioned, is employed to

yield a predicted probability percentage of the producer's willingness-to-invest and

presents an "ideal" committer to NGCs. The first profiles were constructed to model the

probability of a general producer's willingness-to-commit, while the second and third

were carried out for the grain and livestock producers' willingness-to-commit. These
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prof,iles and thefu resulting predicted probability percentages of investment are shown in

Table 17.

Table 17. Producer Profiles for'rldeal" Investor, NGC Commitment Probability
Model

Variable

Commitment
Probability

Model

Grain
Producer

Commitment
Probability

Model

Livestock
Producer

Commitment
Probability

Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Chance of Investment
(Commitment)

Quite a Bit

Yes

l0 or more

<999

Yes

Negative or zeÍo

Very important

Upto 5%o

< 65 years

M.Sc. or higher

89.6%

Quite a Bit

No

10 or more

<999

Yes

Negative or zero

Very unimportant

Upto 5%o

< 65 years

M.Sc. or higher

87.9%

Quite a Bit

Yes

10 or more

<999

Yes

Negative or zero

Very important

Up to 5Yo

< 65 years

M.Sc. or higher

96.4%

76



Table l8 shows the investment probability percentages for the "non-ideal"

investor for NGCs. Again, the first profiles were constructed to model the probability of

a general producer's willingness-to-commit, while the second and third were carried out

for the grain and livestock producers' willingness-to-commit. Interestingly, the non-ideal

livestock producer/investor in the commitment probability model still has quite a high

chance of having a willingness-to-commit; almost 50%. Although the livestock

producer/investor's chance of commitment is lower, their willingness-to-commit is higher

and might be more open to NGC investment than a non-ideal grain producer/investor

who only has a9.8o/o chance of commitment.

Table 19 presents the odds ratios for the general producer's commitment

probability model, or the association strength between the model's dependent and

independent variables. To restate, if there is an odds ratio of one, there is no association

between the independent and dependent variables. For example, when considering a

significant variable, such as the minimum rate of return required on investment, with an

odds ratio o10.977 (close to one), the odds ratio indicates the ratio of the probability of a

producer being willing to commit a greater proportion of their commodity to an NGC to a

producer being willing to commit a smaller proportion of their commodity to an NGC

would be very similar for producers requiring a high rate of return on investment as it

would be for producers requiring a lower rate of return. The odds ratio of |.286 for the

knowledge level variable means if a producer believes he/she has a higher level of

knowledge about NGCs, then the odds of a producer having a higher probability of

commitment is 1.286 times greater than those individuals who believe they have a lower

level of knowledge.
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Table 18. Producer Profiles for "Non-Ideal" Investor, NGC Commitment
Probabilitv Model

Variable

Commitment
Probability

Model

Grain
Producer

Commitment
Probability

Model

Livestock
Producer

Commitment
Probability

Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Chance of Investment
(Commitment)

Nothing

No

None

> 4,000

No

> $50,000

Very unimportant

Over 20o/o

> 65 years

Less than.
High School

25.6%

Nothing

Yes

None

> 4,000

No

> $50,000

Very important

Over 20Yo

> 65 years

Less than
High School

9.8%

Nothing

No

None

> 4,000

No

> $50,000

Very unimportant

Over 20%o

> 65 years

Less than
High School

48.9%
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Table 19. Odds Ratios. NGC Commitment Probabilitv Model

Commitment Probabilitv Model Odds Ratios

95%Wald
Variable Point Estimate Confidence Limits

Knowledge Level 1'286

Approached About
Joining an NGC? 1.103

Believed Number of
Successful NGCs 1.097

Farm Size (in Acres) 0.885

Produce Commodities
Under Contract? l.4Il

Net Cash Income 0.937

Importance of
Low Risk r.012

Minimum Rate of
Return Required 0.977

Age 0.788

Education Level I.072

1.02s

0.703

0.972

0.759

0.9s2

0.801

0.858

0.819

0.467

0902

r.613

r.73r

t.237

1.033

2.092

r.097

1,.194

I .165

1.331

1.274

As with the general producer commitment model, the odds ratios for the grain and

livestock producer investment models are presented. Table 20 shows the odds ratios for

the additional commitment probability models. In analyzingthe odds ratios for grain

producers' commitment probability in Table 20, it is imperative to look at the confidence

interval as well.
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Table 20. Odds Ratios, Grain and Livestock Producers' NGC Commitment
Probability Models

Grain Producer Commitment
Probability Model

Odds Ratios

Livestock Producer Commitment
Probability Model

Odds Ratios

Variable Point
Estimate

95% Wald
Confidence Limits

Point
Estimate

95o/oWald
Confidence Limits

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

t.257

0.868

1.175

0.807

r.493

0.938

0.940

0.982

0.561

r.022

0.913

0.452

0.994

0.654

0.873

0.739

0.749

0.773

0.283

0.799

t.730

t.666

1.388

0.996

2.554

1.190

r.r79

1.247

1.111

1.308

1.309

t.392

0.986

0.978

1.318

1.019

1.107

1.068

1.015

1.200

0.888

0.647

0.812

0.7sL

0.s92

0.801

0.84s

0.798

0.377

0.910

L931

2.993

1.197

r.275

2.933

1.297

r.449

1.429

2.735

1.584

The confidence intervals in Table 20 in which the odds ratios lie are of equal

importance to the odds ratio point estimates themselves. For instance, although at first it

appears that with higher odds ratios, variables such as knowledge level and production of

a commodity under contract will have a higher impact on the probability of commitment
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and that these variables will increase the odds of the probability of commitment.

However, their confidence intervals are among the widest in the model, which means

these estimates may not be as reliable as the ones for the significant variables. In

analyzingthe odds ratios for livestock producers' commitment probability, it can be seen

the majority of the estimates are close to one. This means there is a very weak

association between the probability of commitment and these independent variables.

When analyzing the variables having values closer to zero or infinity, it can be seen that

their confidence intervals are among the widest in the model.

The marginal effects are provided for the general producer commitment

probability model, as well as the grain and livestock producer commitment probability

models. Once again, marginal effects show the effect of a one-unit change in the

independent variable on the probability of choice in the dependent variable. Table 21

shows the marginal effects of the commitment model, which are evaluated at the means

of the independent variables.
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Table 21. Marginal Effects, NGC Commitment Probability Model

Variable

Prob Prob
(coMMrT (coMMrT
: None) : Up to l/4)

Prob Prob Prob
(coMMrr (coMMrT (coMMIT
:Upto l/2) :Upto3l4) :Everything)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.021

-0.008

-0.008

0.010

-0.028

0.005

-0.001

0.002

0.020

-0.006

-0.039

-0.015

-0.014

0.019

-0.054

0.010

-0.002

0.004

0.037

-0.011

0.026

0.010

0.010

-0.013

0.036

-0.007

0.001

-0.002

-0.025

0.007

0.0r1

0.007

0.006

-0.008

0.024

-0.004

0.001

-0.002

-0.016

0.005

0.0r7

0.006

0.006

-0.008

0.023

-0.004

0.001

-0.002

-0.016

0.005

Table 2l shows that with a one-unit increase in self-assessed knowledge of the

producer, the probability of having a very low willingness-to-commit will decrease by

0.021. This means if a producer has more knowledge about an NGC, then the probability

they will have a very low willingness-to-commit will be less likely. On the other hand, if

there is a one-unit increase in self-assessed knowledge, then the probability of the

producer having a very high willingness-to-commit will increase by 0.017. This means if
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a producer has less knowledge about an NGC, then the probability they will have a very

high willingness-to-commit will be more likely. A lower likelihood or decreases in the

probability in a producer having a very low willingness-to-commit and a higher

likelihood or increases in the probability of a producer having a very high willingness-to-

commit are positive for potential investment as both indicate greater interest in

commitment. V/ith a one-unit increase in the other significant variable representing

current production of a commodity under contract, shows that if a producer currently

produces commodities under contract, then the probability of a producer having a very

low willingness-to-commit will decrease by 0.028 while the probability of a producer

having a very high willingness-to-commit will increase by 0.023. Again, the decrease in

a producer being not willing-to-commit and an increase in a producer being willing-to-

commit are both positive for NGC commitment. These estimates demonstrate that

commitment likelihood is significantly affected by whether a producer has knowledge

about NGCs and whether they are currently producing commodities under contract.

The marginal effects for the grain producer commitment probability models are

shown below in Table 22. With a one-unit increase in the number of successful

cooperatives a grain producer believes that there are in Canada, the probability of being

willing to commit nothing to an NGC will decrease by 0.014. This means if a producer

believes there are a higher number of successful NGCs in Canada, then the probability

they will commit nothing to an NGC will be less likely. On the other hand, if there is a

one-unit increase in the number of successful cooperatives a grain producer believes there

are in Canada, then the probability of being willing to commit everything to an NGC will

increase by 0.012. If a grain producer currently produces commodities under contract, if
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they are over the age of 65 and if there is a one-unit increase in self-assessed knowledge

will also have profound marginal effects, even though the variables are not significant. If

a grain producer commits commodities under contract, the probability they will commit

nothing to an NGC will decrease by 0.034, while if they currently produce commodities

under contract then the probability they will commit everything will increase by 0.029. If

there is a one-unit increase in the self-assessed level of knowledge about NGCs then the

probability that they will commit nothing to an NGC will decrease by 0.019, while if the

one'unit increase will increase the probability a grain producer will be willing to commit

everything to an NGC by 0.016. Alternatively, a one-unit increase in acre categorization

will increase the probability a grain producer will be willing to commit nothing to an

NGC by 0.018, while this increase will actually decrease the probability a grain producer

is willing to commit everything to an NGC by 0.015. Also, the marginal effect is

calculated as 0.049 at the point where there is a probability that the producer will commit

nothing and they are over the age of 65. This means if a producer is currently over the

age of 65, their willingness-to-commit nothing to an NGC will increase by 0.049. On the

other hand, if they are over the age of 65, then their willingness-to-commit everything to

an NGC will decrease by 0.042. The variables that are not significant but have a large

marginal effect are important, because they suggest these variables have noteworthy

effects on the dependent variable as well. The marginal effects of this model suggest if a

producer believes there is a higher number of successful NGCs in Canada, believes they

have greater knowledge about an NGC, currently produce commodities under contract,

farm a lower number of acres, and if they are under the age of 65, then the probability

they will be willing to commit everything to a cooperative will be more likely. A lower
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likelihood or decreases in the probability a producer will have a very low willingness-to-

commit and a higher likelihood or increases in the probability of a producer having a very

high willingness-to-commit are positive for potential investment.

Table 22. Marginal Effects, Grain Producers' NGC Commitment Probability
Model

Variable

Prob Prob Prob
(GCOMMTT (GCOMMTT (GCOMMTT

= None) : Up to 1/4) :Up to ll2)

Prob Prob
(GCOMMTT (GCOMMTT
: Up to 314) : Everything)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.019

0.012

-0.0r4

0.018

-0.034

0.00s

0.00s

0.002

0.049

-0.002

-0.034

0.021

-0.024

0.032

-0.060

0.010

0.009

0.003

0.087

-0.003

0.021

-0.013

0.015

-0.020

0.037

-0.006

-0.006

-0.002

-0.054

0.002

0.016

-0.010

0.011

-0.01s

0.028

-0.004

-0.004

-0.001

-0.040

0.002

0.016

-0.010

0.0r2

-0.015

0.029

-0.00s

-0.004

-0.001

-0.042

0.002

The marginal effects for the livestock producer commitment probability models

are shown below in Table 23. Although none of the variables were shown to be
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significant in the model, the marginal effects suggest changes in some of the independent

variables might affect the dependent variable. For example, if a livestock producer

commits commodities under contract, the probability they will commit nothing to an

NGC will decrease by 0.020, while if they currently produce commodities under contract

then the probability they will commit everything will increase by 0.018. If there is a one-

unit increase in the selÊassessed level of knowledge about NGCs then the probability

they will commit nothing to an NGC will decrease by 0.019, while if the one-unit

increase will increase the probability a grain producer will be willing to commit

everything to an NGC by 0.016. Altematively, a one-unit increase in acre categorization

will increase the probability a grainproducer will be willing to commit nothing to an

NGC by 0.018, while this increase will actually decrease the probability a grain producer

is willing to commit everything to an NGC by 0.015. Also, the marginal effect is

calculated as 0.049 at the point where there is a probability the producer will commit

nothing and they are over the age of 65. This means if a producer is currently over the

age of 65, their willingness-to-commit nothing to an NGC will increase by 0.049. On the

other hand, if they are over the age of 65, then their willingness-to-commit everything to

an NGC will decrease by 0.042. The variables are not significant but have a large

marginal effect are important, because they suggest these variables have noteworthy

effects on the dependent variable as well. The marginal effects of this model suggest if a

producer believes there is a higher number of successful NGCs in Canada, believes they

have greater knowledge about an NGC, currently produce commodities under contract,

farm a lower number of acres, and if they are under the age of 65, then the probability

they will be willing to commit everything to a cooperative will be higher. A lower
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likelihood or decreases in the probability a producer will have a very low willingness-to-

commit and a higher likelihood or increases in the probability of a producer having a very

high willingness-to-commit are positive for potential investment.

Table 23. Marginal Effects, Livestock Producers' NGC Commitment Probability
Model

Variable

Prob Prob Prob
(LCOMMTT (LCOMMTT (LCOMMTT
: None) : Up to 1/4) : Up to 1/2)

Prob Prob
(LCOMMTT (LCOMMIT
:Upto 314) : Everything)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

-0.020

-0.024

0.001

0.002

-0.020

-0.001

-0.007

-0.00s

-0.001

-0.013

-0.045

-0.055

0.002

0.004

-0.046

-0.003

-0.017

-0.011

-0.003

-0.030

0.032

0.039

-0.002

-0.003

0.033

0.002

0.012

0.008

0.002

0.022

0.015

0.019

-0.001

-0.001

0.016

0.001

0.006

0.004

0.001

0.010

0.017

0.021

-0.001

-0.001

0.018

0.001

0.006

0.004

0.001

0.012
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6.3 Results: NGC Monetarv Investment Model

The results of the estimated NGC monetary investment model estimated by the

tobit procedure are presented in Table 24. The parameter estimates for the general

monetary investment model are presented in the f,rrst column. The monetary investment

model, as mentioned in Chapter 5, measures the potential dollar-value investment of

producers. As with the investment and commitment models, the data used for the

monetary investment model were then filtered according to grain and livestock producers.

These data were run in the same manner as the original investment model in order to

determine whether or not the decision-making processes of grain and livestock producers

are similar. The results of the estimated grain and livestock producer models for

monetary investment are also presented inTable24.

The parameter estimates presented in Table 24 show the effect of a one-unit

change in the independent variable on their respective coefficients, holding all other

variables in the model constant. The results in Table 24 thus show the effect of changing

the independent variables on the monetary investment of each type of producer being

willing to invest in a new generation cooperative. Interestingly, the monetary investment

of general producers and grain producers are affected by the same variables, as they were

in the NGC investment probability model. The independent variables in the model that

were found to have a positive and significant effect on these producers' monetary

investment decisions were a producer's self-assessed knowledge, whether he/she has

been approached about joining an NGC, the total number of acres farmed by the

producer, the farm's net cash income, the expected rate of return on the investment,

whether the producer is over the age of 65 and the education level of the producer. For
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exrimple, a one-unit increase in the knowledge level the general producer believes he/she

possesses about NGCs will cause a $915.12 increase in the amount the producer is

willing to invest in anNGC, while this increase will cause a5T440.96 increase in the

amount of money a grain producer is willing to invest. The independent variables in the

model found to have a negative and significant effect on these producers' monetary

investment decision were whether they currently produce commodities under contract

and the level of risk the producer is willing to bear. If a farmer is currently producing

commodities under contract, the amount the general producer is willing to invest will

decrease by $1583.10 and the amount a grain producer is willing to invest will decrease

by $457.I L The number of successful NGCs the producers believe exist in Canada is

shown to have no effect on the amount these producers are willing to invest.

The parameter estimates for the livestock producer model are similar to the

general and grain producer model; however, all of the independent variables in this model

were found to significantly affect the monetary investment decision of livestock

producers. Also note the level of knowledge the livestock producer believes he/she has

about NGCs has a significant negative effect on their willingness-to-invest in an NGC

and a one-unit increase in their knowledge will actually decrease their monetary

investment by $1020.25.
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Table 24. Tobit Model Parameter Estimates (in Dollars), NGC Monetary
Investment Model

Variable

Monetary
Investment

Model Estimates

Grain Producer
Monetary

Investment
Model Estimates

Livestock Producer
Monetary

Investment
Model Estimates

Intercept
(Standard Enor)

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Sigma(o)

_5580.79{.{.{.

(s2.47)

915.12***
(1e8.es)

4895.13 *. 
'ß 

{<

(61.e1)

85.56
(621.80)

2695.63***
(s2s.76)

_ 1583.10{.{c *

(80.6s)

I727.13***
(47r.rs)

_1159.95{<r.{.

(447.83)

2252.32***
(184.82)

7424.48***
(4.7e)

2792.20***
(r3r.e1)

1941I.00***.
(761.20)

_5869.08{.{.{<

(51.40)

1440.96*>#*
(1 68.1 1)

3345.81{.{<{.
(e1.6s)

-72.93
(60e.68)

2660.52***
(s38.34)

_457.11***
(87.8e)

2681.74***
(363.r7)

-1501.83'ß'r'.{'
(407.27)

2229.17***
(4r2.04)

90.27**'F
(34.83)

1474.78*
(8r1.42)

12463.00***
(67e.7e)

-8147.54***
(62.62)

_1020.25***
(84.37)

9780.61*.**.
(22.s1)

810.80* *'< ¡r'.

(1s8.04)

347I.55***
(s0.74)

-6276.09***
(8.80)

81 1.88{<**
(r3s.22)

_732.58***
(26r.s0)

2502.59>F**
(e2.307)

5462.22***
(3.7s)

3121.81{<¡ß'ß

(8s.21)

26197.00***
(1.78)
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Note: Single, double and triple asterisks denote statistical significance at the l}Yo,5%o
and l%o levels, respectively

The parameter estimates shown were again used to create two producer profiles

for each model. These were simply formulated by suing the parameter estimates for each

model. The first profiles were constructed to model the probability of a general

producer's willingness-to-commit, while the second and third were carried out for the

grain and livestock producers' willingness-to-commit. These profiles and their resulting

predicted probability percentages of investment are shown in Table 25.
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Table 25. Producer Proliles for "Ideal" Investor, NGC Monetary Investment Model

Variable

Monetary
Investment

Model

Grain
Producer
Monetary

Investment
Model

Livestock
Producer
Monetary

Investment
Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Estimated Investment

Quite a Bit

Yes

10 or more

> 4,000

No

> $50,000

Very unimportant

Over 20Yo

> 65 years

M.Sc. or higher

$47,337

Quite a Bit

Yes

10 or more

> 4,000

No

> $50,000

Very unimportant

Over 20%o

> 65 years

M.Sc. or higher

$47,679

Nothing

Yes

10 or more

> 4,000

No

> s50,000

Very unimportant

Over 20%o

> 65 years

M.Sc. or higher

$52,659

Table 26 shows the estimated monetary investment for the "non-ideal" investor

for NGCs. Again, the first profiles were constructed to model the probability of a general

producer's potential monetary investment, while the second and third were carried out for

the grain and livestock producers' estimated monetary investment.
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Table 26. Producer Profiles for o'Non-Ideal" Investor. NGC Monetary Investment
Model

Variable

Monetary
lnvestment

Model

Grain
Producer
Monetary

Investment
Model

Livestock
Producer
Monetary

Investment
Model

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

Estimated Investment

Nothing

No

None

<999

Yes

Negative oî zero

Very important

Up to 5o/o

< 65 years

Less than.
High School

s3,229

Nothing

No

None

<999

Yes

Negative or zero

Very important

Up to 5o/o

< 65 years

Less than
High School

$1s

Quite a Bit

No

None

<999

Yes

Negative or zero

Very important

Upto 5%o

< 65 years

Less than
High School

s2,773

Marginal effects are shown in Table 27 to expand the context of the tobit model

results. The results show the effect of a one-unit change in each of the independent

variables on the probability of the general, grain and livestock producers' potential

93



amount of money they are willing to invest in an NGC. For example, with a one-unit

increase in whether or not the producer has been approached about joining an NGC, the

marginal effects are 2995.560 for a general producer, 2296.380 for a grain producer and

5534.140 for a livestock producer. These figures mean if a general, grain or livestock

producer have been approached about joining an NGC, then their monetary investment

they will be willing to invest in anNGC will increase by $2995.56,$2996.38 and

$5534.14, respectively. On the other hand, a one-unit increase in whether or not a farmer

is currently producing commodities under contract produces marginal effects of -968.773,

-313.732 and -3551.180 for general, grain and livestock producers, respectively.

Therefore, if a general producer is currently producing commodities under contract, the

monetary amount they would be willing to invest would decrease by $968.77. If grain

producers are currently producing commodities under contract, the amount they would be

willing to invest would decrease by $3 13 .73 , while if livestock producers are currently

producing commodities under contract, the dollars they would be willing to invest would

decrease by $3551.18. For each of the independent variables found to be insignificant,

there is either a change by a negligible amount or these changes are lower than the

changes of the significant variables. Interestingly, with a one-unit increase in the age

variable, the grain producer's monetary investment will increase by only 61.958 or

$61.96. This statistics suggests although the variable was found to be significant, it

might not have as large of an effect on investment as other variables, such as having been

approached about joining an NGC.
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Table 27. Marginal Effects, NGC Monetary Investment Model

Variable

Monetary
Investment

Marginal Effects

Grain Producer
Monetary

Investment
Marginal Effects

Livestock Producer
Monetary

Investment
Marsinal Effects

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

560.004

299s.s60

52.360

1649.s80

-968.773

10s6.910

-709.t52

1378.300

87 |.706

l 341 .510

988.995

2296.380

-50.052

1826.030

-313.732

1840.600

-t030.770

1529.980

61.958

t0t2.210

-577.286

5534.140

458.772

1964.300

-355 1.1 80

4s9.387

-414.513

1416.030

3090.670

t766.410
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Chapter 7: Summary and Conclusions

7.1 Summary

This thesis was created in order to ascertain which factors are most likely to affect

investment in potential Manitoba NGCs. More specifically, identification of the factors

affecting Manitoba producers' willingness-to-invest and willingness-to-commit to NGCs

were of foremost interest. It is also of interest whether similar or different factors have

an influence on Manitoba producers' potential monetary investment in NGCs. Also, as

upon producers' monetary investment, whether or not these decisions are affected by

farm type is ofinterest.

7.2 Conclusions

The first model analyzed was the NGC investment probability model. Table 28

shows the hypotheses as stated in Chapter 3 versus the results of the NGC investment

probability logit model. As hypothesized, it can be seen that each of the investment

probability model analyses yielded a positive association between a producer's

knowledge about NGCs and their willingness-to-invest. There were also positive

associations between having been approached about joining an NGC, farm size,

education level and their willingness-to-invest in an NGC. Also, there was a positive

association between the general and livestock producers' believed number of successful

NGCs in Canada and their willingness-to-invest. However, there was a negative

association between the grain producers' willingness-to-invest and their believed number

of successful NGCs in Canada. This negative association may have resulted from only
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two of the fifteen NGCs operating in Canada are out-of-province grain processing

cooperatives. Also, there were positive associations between each type of producers'

willingness-to-invest and their risk-aversion levels. This suggests that while producers

might feel that low risk associated with investment is important, they may still be willing

to invest in an NGC. This may also suggest producers who are willing to invest believe

that there is low risk associated with investment in an NGC. Again as hypothesized,

there was a positive association between the general and grain producers' production of a

commodity under contract and their willingness-to-invest in an NGC. There was a

negative association between the livestock producers' production of a commodity under

contract and their willingness-to-invest in an NGC. This negative association may result

from havingT9% of respondent livestock producers from beef farms, while only l4%o

being hog producers. While a majority of hog produces are contracting their

commodities, the majority of beef producers still sell their cattle through auction marts.

There was a negative association between the general and livestock producers' net cash

income and their willingness-to-invest in an NGC, while there was a positive association

(as hypothesized) between grain producers' net cash income and their willingness-to-

invest. These associations may suggest that grain producers have greater financial

resources or more money available for NGC investment. Finally, it can be seen that each

of the investment probability model analyses, as hypothesized, yielded negative

associations between a producer's age and their willingness-to-invest in an NGC. There

was also a negative association, consistent with the stated hypothesis, found between a

producer's minimum rate of return on investment and their willingness-to-invest in an

NGC.
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Table 28. Stated Hypotheses versus Results of the NGC Investment Probability
Logit Model.

General NGC Grain NGC Livestock NGC
Investment Investment Investment

Expected Probability Probability Probability
Variable Sign Model Sign Model Sign Model Sign

Knowledge Level -r- -r

Approached About
Joining an NGC? r +

Believed Number of
Successful NGCs + +

Farm Size (in Acres) + +

Produce Commodities
Under Contract? + +

Net Cash Income +

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level -r -r +

The second model analyzed was the NGC commitment probability model. Table

29 shows the hypotheses stated in Chapter 3 versus the results of the NGC commitment

probability logit model. As hypothesized, it can be seen that each of the commitment

probability model analyses yielded positive associations between a producer's knowledge

about NGCs and their willingness-to-commit, between the production of a commodity

+

-r

+

+

-r

-r

-r

+

+

+
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under contract and a producer's willingness-to-commit, and also between education level

and willingness-to-commit to an NGC. As hypothesized, there was a positive association

between whether the general and livestock producers' had been approached about joining

an NGC and their willingness-to-commit. However, there was a negative association

between the grain producers' willingness-to-commit and whether they had been

approached about joining an NGC. This negative association may be the result of a

proposed Manitoba beef NGC targeting livestock producers, as opposed to grain

producers, in 2003 through 2005. These actions may have resulted in grain producers not

being approached, but maintaining interest in committing and/or investing in a potential

NGC. There was a positive association between the general and grain producers'

believed number of successful NGCs in Canada and their willingness-to-commit, though

there was a negative association between the livestock producers' willingness-to-commit

and believed number of successful NGCs in Canada. This negative association may

result from having five of fifteen livestock NGCs operating in Canada being out-of-

province. Though it was hypothesized that a producer's farm size would be positively

related to willingness-to-commit, each of the commitment probability models produced

negative associations between these variables. This suggests Manitoba producers who

are willing to commit commodity to an NGC are not necessarily the producers running

larger farms, as with the producers that are willing to invest in an NGC. As

hypothesized, there was a positive association between the livestock producers' net cash

income and their willingness-to-commit. However, there was a negative association

between the general and grain producer's willingness-to-commit and net cash income.

These associations may suggest livestock producers who are willing to commit
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commodity to a potential NGC may have greater financial resources or more money

available such investment. However, opposite of hypotheses, there was a positive

association between the general and livestock producers' risk-aversion levels and their

willingness-to-commit and a negative association between the grain producers'

willingness-to-commit and their risk-aversion levels. These associations are mirrored

with whether producers have been approached about joining an NGC, which suggests

that a more risk-averse producer who has been approached about joining an NGC will be

more willing to commit. Finally, the commitment probability model analyses yielded a

negative association between the general and grain producers' age and their willingness-

to-commit to an NGC, while there was a positive association between a livestock

producer's age and their willingness-to-commit. The negative associations between

general and grain producers' required rates of return and their willingness-to-commit,

along with the positive associations between a livestock producer's required rate of return

and their willingness-to-commit, are mirrored with the age variable's statistical

associations. It is important to note here that these variables were not found to be

statistically significant, and therefore the findings might have been too small to measure

accuratelv.
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Table 29. Stated Hypotheses versus Results of the NGC Commitment Probability
Logit Model.

Variable
Expected

Sign

General NGC
Commitment
Probability
Model Sign

GrainNGC
Commitment
Probability
Model Sign

Livestock NGC
Commitment
Probability
Model Sign

Knowledge Level

Approached About
Joining an NGC?

Believed Number of
Successful NGCs

Farm Size (in Acres)

Produce Commodities
Under Contract?

Net Cash Income

Importance of
Low Risk

Minimum Rate of
Return Required

Age

Education Level

T

-T

The final model was the monetary investment model. Table 30 shows the

hypotheses as stated in Chapter 3 versus the results of the monetary investment tobit

model. As hypothesized, it can be seen that each of the investment probability model

analyses yielded positive associations between whether a producer has been approached

-r-r

-r

+

T

T

-T-

+

+

+

-r

-1-

+

-r-r-r
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about joining an NGC and their potential monetary investment. There were also positive

associations between farm size, net cash income, minimum rate of return required on

investment, education level and the producers' monetary investment in an NGC. There

were negative associations between producers' risk-aversion levels and their potential

monetary investments, which were also concurrent with the stated hypothesis. Though it

was hypothesized that a producer's knowledge about NGCs would be positively related

with monetary investment in an NGC, there was a negative association between

knowledge level and the livestock producers' monetary investment. This suggests that

although livestock producers may be knowledgeable about NGCs, they may not be

willing to make a monetary investment or it may suggest that there is more knowledge

required by these investors. Also, there was a positive association between the general

and livestock producers' believed number of successful NGCs in Canada and their

willingness-to-invest. However, there was a negative association between the grain

producers' willingness-to-invest and believed number of successful NGCs in Canada. As

in the investment probability logit model, this negative association may result from

having two of the fifteen NGCs operating in Canada out-of-province. Opposite of the

stated hypothesis, there was a negative association between all producer groups'

production of a commodity under contract and their potential monetary investment in an

NGC. Though there are positive associations between general and grain producers'

willingness-to-invest and all producers' willingness-to-commit to NGCs, the level of

monetary investment is negatively associated with the production of a commodity under

contract. The negative associations suggest that producers who are not currently

producing a commodity under contract are more likely to make a monetary investment.
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Finally, each of the monetary investment model analyses, opposite of stated hypotheses,

yielded positive associations between a producer's age and their monetary investment in

an NGC. This suggests younger producers may be less likely to actually make a

monetary investment in a potential NGC.

Table 30. Stated Hypotheses versus Results of the NGC Monetary Investment Tobit
Model.

General NGC Grain NGC Livestock NGC
Monetary Monetary Monetary

Expected Investment Investment Investment
Variable Sign Model Sign Model Sign Model Sign

Knowledge Level + +

Approached About
Joining an NGC? -l- -r

Believed Number of
Successful NGCs -r -'-

Farm Size (in Acres) + +

Produce Commodities
Under Contract? +

Net Cash Income + +

+

T

Importance of
Low Risk

Minimum Rate of
Return Required r -f

Ase T

Education Level -r +

+

-r

+

+

+

T

+

+
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7.3 Implications of Findings

As mentioned in Chapter l, this thesis is important because the focus is on

producer investment in NGCs. First, though the study was carried out in Manitoba, the

results can be used in order benefit groups across Canada looking at NGCs as a potential

organizational form. In this case, if the proposed NGC were to be an NGC in which both

grain and livestock producers would be required for start-up, the organizers would now

know the factors potentially affecting investment decision. For example, if coordinators

were in the process of recruiting investors, it would be beneficial to know approaching

younger producers with information about NGCs and successful NGCs would increase

probability of investment. Though such things as the production of commodities under

contract are positively associated, there will be alternative methods to approaching the

individuals who are currently not producing commodities under contract and increasing

the probability of investment despite the negative relationship. For example,

familiarizing the producer with the quality standards and general implications of the

contract will give the producer more knowledge about the contract and essentially might

facilitate investment.

Similarly, the research results may be used for individuals or groups across

Canada in the process of setting up an NGC. If these parties are having difficulty with

NGC set-up or are approaching a particular hurdle, they can refer to the results in order to

answer their question. If they are able to identify the particular area in which they are

having difficulty or where they think they might have diffrculty, they can now refer to

any specific table or set of results in the thesis. For example, if they believe they will

potentially have problems raising monetary investment in the potential NGC, it will
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benefit facilitators to know that older producers who have been approached about joining

an NGC, farm a higher number of acres, have a higher net cash income, require a higher

minimum rate of return on investment, and have a higher level of education will

potentially make higher levels of monetary investment in an NGC.

Additionally, although the study is potentially beneficial to groups across Canada

in the process of or looking to start NGCs, a suggestion for future research is to repeat the

study. The study has the potential to be repeated in different provinces or for specific

NGC start-ups. Though producers were allowed to choose the type of agricultural start-

up in which they would potentially invest, the survey could be modified for a specific

project under current development or for a commodity-specific NGC. For example, in

the survey found in Appendix B, the following question was posed:

Suppose the purchase of one share in an NGC when it is formed (you only pay one time)

allows you to deliver one unit of your commodity every year (which could be a bushel of

grain, a fed or cull animal, a finished hog, or another commodify).

What would you be willing to pay for each share?

$- pet (bushel/head/etc.)

of which commoditv?

How many shares would you likely purchase at the price you specified above?

A suggestion for simplifrcation is to narrow the question to a specific commodity,

which would be more beneficial to potential NGCs andlor NGCs currently experiencing

start-up problems.

This research also has the potential to benefit rural community development

organizations, as cooperatives have been shown to strengthen, stabilize and contribute to

growth in communities and rural areas (Centre for the Study of Co-operatives, 2001). If
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these types of organizations are considering whether or not to help fund an NGC, then it

will be beneficial for the authorities to have as much information as possible.

Finally, advisors that are consulted in the event of an agricultural start-up could

benefit from this information. It has been shown that agricultural advisors tend to know

and be involved very liule in NGC start-ups in the province (Carlberg and Turko, 2008),

so any information will be beneficial to those parties as well. Information pertaining to

the NGC structure would benefit advisors as a means for educating those individuals

about the organizational form, and the thesis itself could be distributed as a tool for

clients of agricultural advisors currently researching alternative business types.
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Appendices

Appendix A: Cover Letter

October 26,2006

Dear Producer,

The Department of Agribusiness and Agricultural Economics at the University of
Manitoba is studying the use of New Generation Cooperatives (NGCs) in Manitoba. As
part of our research, we are conducting a survey of agricultural producers as to their
knowledge of and attitudes toward NGCs.

Your voluntary participation is critical to the success of our survey. Along with this letter,
you should have received a questionnaire, an entry ballot and abusiness reply envelope.
The ballot enters you in a draw for one of 20 free one-year subscriptions to the Manitoba
Co-operator. Please complete the enclosed survey and mail it back to us in the business
reply envelope provided, but do not put your return address on the envelope. You may
include your ballot in the same envelope if you choose, but if you prefer strict
confidentiality, return the entry ballot to the same address in a separate envelope.
Completed questionnaires and the data obtained from them cannot be linked to any
particular farm operation and will be available only to the researchers.

If you wish to obtain a copy of the results or have any questions about the survey, I can
be reached at Q0$ 474-9827.

Thank you sincerely for your assistance with this important research.

Best regards,

Jared G. Carlberg
Department of Agribusiness & Agricultural Economics
Universitv of Manitoba
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Appendix B: Questionnaire

UNIVERSITY
oe MANIToBA

Department of Agribusiness &
Agricultural Economics

New Generation
Cooperative Survey
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Researchers at the University of Manitoba are

conducting a study on New Generation Cooperatives
(NGCs), a new form of business organization. As
part of our study, we are surveying agricultural
producers as to their interest in NGCs. Please take a
few minutes to fill out this questiornaire. You will
have complete confidentiality-your survey will
not be tied to you or your farm. If you participated in
an earlier version of this survey, we thank you but
would like you to complete this version as well.

NGCs are often formed by agricultural producers
who want to capture part of the profits generated

by processing their commodities. Producers typically
get together to provide a portion of the funding
needed to build the processing facility, and the NGC
borrows the rest. So the producers as NGC members
own the processing facilþ, receive market prices
for the commodity they deliver to the NGC for
processing, then also get a share ofany profits the
NGC makes as a result. Right now, there are NGCs
operating in the U.S. that process corn into ethanol,
durum into pasta, or soybeans into oil and meal, for
example. Others process livestock or poultry. There
are NGCs for many farm commodities.

NGCs retain many features of traditional co-ops, but
are unique in two ways:

(l) delivery rights are tied to shøre purchases.'those
who make a greater investrnent (purchase more
shares) can deliver more of their commodity

(2) membership is restric¡ed NGCs are "closed"
cooperatives. Any producer can invest at the start,

but once enough funds are raised, no ne\ry shares are

sold, though often existing shares can be traded.

Near the end ofthe survey, you are asked to
indicate what your investment in an NGC would
likely be. In the past we have found that because the
investment is hypothetical, people tend to overstate
what they would actually invest. People are more
generous when they do not have to actually make an

investment decision. Please carefully consider what
you give as an answer to those questions.
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NGC Survey Questions

How much do you know about NGCs?

ooooo
nothing very some a fair quite
little amount a bit

Have you ever been approached aboutjoining an

NGC?

oo
no yes

How many successful NGCs do you think there are
in Canada?

ooooo
none I to 3 4to 6 7 to9 l0 or more

Which of these best describes your farm?

oooo
grain livestock mixed, mixed,
farm farm mostly grain mostly

livestock
other:

Please list the types of livestock and acres of grain

found on your farm in a typical year:

# of beef cows in your herd:

# of milk cows:

# of sows: other hogs:

acres ofcereal crops: _
acres of legum"rlputr" oopr'-
acres of oilseeds:_
acres of other crops:_
acres ofpasture: _
total acres farmed: total acres owned:

Do you produce commodities under contract?

O O If so. which ones?

yes no
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In which Manitoba Agricultural RegÍon is your
farm located? (l-12, see map below)_

Rôglü Nå6ô

Agtuull0dl
R@lú

&ffiæd

C@td
&5Miledaþ

1,2.3
4.6.6

9.r0,11.12

What is your farm's net cash income (after taxes)
in a normal year? (gross cash receipts, including
government program payments and crop insurance,
less operating expenses except depreciation)

negative $l to $10,000 $25,000 over
or zero $9,999 fo $24,999 to $49,999 $50,000

What is the total income (after taxes) for your
household in a normal year? (net cash income from
above plus other employment income plus other
income, such as investment income)

ooooo
under $25,000- $50,000- $75,000- over
$25,000 $49,999 $74,999 $99,999 $100,000

(please continue on reverse)

ooo
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Do you have any of the following types of non-farm
investments?

oo
stocks bonds/

GICs

other:

How important would the following factors be to you
when deciding whetherto invest in anNGC?

Very Somewhat No Somewhat Very
Unimportant Unimportant Opinion Important Important

High raúe of retum on investment

ooo
Low risk associated with investment

ooo
Investment is affordable

ooo
Investment shares are easy to buy and sell

ooooo
Investment generates local economic development

ooooo
Helps capture value added to your commodities

ooooo
Friends and neighbours are investing

ooooo
12345

You receive a tax credit for your investment

ooooo
A new market is created for your commodities

ooooo

o
mutual
funds

non-farm
real estate

51

5

o
1

5

o
1
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Suppose you were approached about investing in an

NGC that would process a commodity grown on
your farm. If the business plan met your criteria,
what are the chances that you would invest?

ooo
very somewhat unsure
high high

somewhat very
low low

Suppose the purchase of one share in an NGC when
it is formed (you only pay one time) allows you to
deliver one unit of your commodity every year
(which could be a bushel of grain, a fed or cull
animal, a frnished hog, or another commodity).

What would you be willing to pay for each share?

$- per (bushel/head/etc.)
of which commoditv?

How many shares would you likely purchase at the
price you specified above?_

What proportion of a commodity grown on your
farm would you consider committing to an NGC?

ooooo
none uptoll4 uptol2 upto3l4 everything

What minimum yearly rate of return would an NGC
have to yield for you to invest?

ooooo
upto1o/o 6-10% ll-15% 16-20% overÀï%o

In what year were you born?
How many years have you been farming?
Do vou consider vourself a full-time farmer?

What is your highest level of schooling completed?

ooooo
less than finished diploma/ finished Master's
high high technical university degree or
school school college degree higher

How many cooperatives are you currently a

member ofl (including local, marketing, etc.)
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Appendix C: SAS Code

NGC Investment Probability Logit Model

proc logistic descending data:NGC6;
model Ql2order: Ql Q2 Q3 Q5frmcgy Q6 Q8 Ql llow Q16 Ql7cgbil Q20;
run;
proc qlim data:NGC6;
model Ql2order: Ql Q2 Q3 Qsfrmcgy Q6 Q8 Ql llow Q16 Ql7cgbil Q20 ldiscrete
(dist:logit);
output out:outqlim marginal;
run;
proc means data:outqlim;
var MEff:;
output out:meanz;
run;
proc print datæmeanz;
run;
proc means data:NGC6;
var Ql2order Ql Q2 Q3 Q5frmcgy Q6 Q8 Qlllow Q16 QlTcgbil Q20;
nrn;

NGC Commitment Probability Logit Model

proc logistic descending data:NGC6;
model Q15 : Ql Q2 Q3 Q5frmcgy Q6 Q8 Ql llow Ql6 QlTcgbil Q20;
run;
proc qlim data:NGC6;
model Ql5 : Ql Q2 Q3 Qsfrrncgy Q6 Q8 Ql llow Ql6 Ql7cgbil Q20 ldiscrete
(dist:logit);
output out:outqlim marginal ;
run;
proc means data:outqlim;
var MEff:;
output out:meanz;
run;
proc print data:meanz;
nrn;
proc means data:NGC6;
var Ql5 Ql Q2 Q3 Q5frmcsy Q6 Q8 Ql llow Ql6 Ql7cgbil Q20;
run:
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NGC Monetary Investment Tobit Model

proc qlim data:NGC6;
model AMT: Ql Q2 Q3 Q5frmcgy Q6 Q8 Qlllow Q16 Ql7cgbil Q20;
endogenous AMT - censored (lb:O);
output outn2 marginal;
run;
proc means data12,
var MEff:;
output out:meanz;
run;
proc print datæmeanz;
run;
proc means data:NGC6;
var AMT Ql Q2 Q3 Q5frmcsy Q6 Q8 Ql llow Q16 Ql7cgbil Q20;
run;

118


