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Abstract

The issue around capital constraints in co-operatives has attracted public attention in
Canada and elsewhere. In this dissertation, the effect of the degree of financial leveraging
on the performance of co-cperative organizations is assessed using a combination of case
study, cross-sectional and longitudinal survey techniques. Using rigorous econometric
methods this study addresses the following questions: (i) What are the impacts of
excessive debt on agribusiness co-operative performance? (ii) Are both supply and
marketing co-operatives equally affected by the issues around capital constraints? (iii)
What is the impact of differences in risk attitude between managers and directors on the
financial leverage of co-operatives and members’ welfare? and iv) What is the impact of
excessive debt on the efficiency of agribusiness co-operatives organizations?

In the first paper, the impact of agency costs of debt on variable costs of
production is explored using variable cost functions. The results indicate that the
existence of agency costs of debt may be contingent on the structure of the co-operative
and the industry regulatory environment. The results in the second paper suggest that as
compared to managers, directors tend to have more favourable attitudes towards a higher
debt-to-equity ratio. The results from the illustrative simulation indicate that the more
averse decision makers are to risk, the lower the empirically determined values of
members’ welfare. Furthermore, the simulation results illustrated that the impacts of
differences in risk attitudes may depend on the influence of decision makers.

In the third paper, the results from a random parameters stochastic frontier model

indicate that costs could have been reduced by more than 15 per cent had the firms been
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on their cost frontier. Further analysis shows that leveraging has a negative influence on
efficiency of firms in all industries investigated, except for firms in the feed mill industry.

The empirical results in this study suggest that obtaining more equity capital
might be a necessary condition for overcoming the capital constraint problems in
agricultural co-operatives. Thus, an incentive mechanism that may stimulate co-operative
members and community involvement to strengthen the equity capital base needed to

compete in the market place is necessary.
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Chapter 1: Introduction

1.1 Canadian Agribusiness Co-operative Sector Background

The agriculture and agri-food sector is one of the country’s top five industries. It accounts
for more than 8 per cent of the Canadian GDP (Gross Domestic Product) and is the third
largest employer (Agriculture and Agri-Food Canada, 2003). Every year, Canada exports
more than 24 billion dollars worth of agricultural and food products around the world.
Canadian agricultural producers’ exports represent about one-half of all agricultural
production, either in terms of direct sales or as an input into a product which is eventually
exported. Thus, it can be argued that the success of the Canadian agriculture and agri-
food sector depends in large part on international markets, which are increasingly
competitive. In the Canadian agribusiness sector, both co-operative and multinational
firms play an important role in processing and marketing farm inputs and agricultural
products.

In the food manufacturing sector, co-operatives represent approximately 20 per

cent of the total shipments, with multinationals controlling over 50 per cent of the

total shipments (Emst and Young, 2002:38).

It is also important to note that the importance of agricultural co-operatives varies
across provinces. For example, agricultural co-operatives in Quebec contribute nearly 60
per cent of the farm input market and more than 50 per cent of agricultural product
marketing and processing (Hébert, 2001).

In 2001, there were more than 10,000 co-operative organizations and credit
unions in Canada with approximately 10 million members, more than $160 billion in
assets, and approximately 160,000 employees (Canadian Co-operative Association,
2004): In 2001, there were approximately 5,678 non-financial co-operatives reporting to
the Co-operative Secretariat', representing 5.0 million members, $29.5 billion total
revenue, $17.9 billion in assets and employing 87,000 people. Of these co-operatives 976
(1300 including non-reporting) had an agricultural base, and represented 474,449
members and employed 38,387 individuals with total revenues of $18.2 billion and assets
of $7.1 billion McCagg, 2003). :

In Canadian agriculture, co-operatives have played an important economic role as
indicated by their substantial asset ownership (Table 1-1) and market share (Table 1-2).
Despite the contribution to the economy, the 1980’s and 1990’s brought several threats
and opportunities that were introduced through (i) structural changes in international
markets and food retailing sectors, (ii) international trade agreements, (iii) declining
margins, (iv) changes in domestic policies such as the removal of the Western Grain
Transportation Act (Goddard, 2002; Stefanson and Fulton, 1997) and the challenges to
the Canadian Wheat Board and loss of government support programs (Stefanson and
Fulton, 1997), (v) the world-wide trend of agro-industrialisation (Barry, 1995) (vi)
decreasing barriers to capital transfers, and (vii) the increasing importance of the stock
company (Sven, 1992). In response to the changes related to increased consumer’s

! The Co-operatives Secretariat was created in 1987 from the Co-operatives Section of Agriculture Canada
to improve the relationship between Canadian co-operatives and the numerous federal departments and
agencies known to have legislation or policies affecting co-operatives.
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requirements for quality assurance, supply reliability, food ingredient specification, food
safety, extended availability and greater variety, food retailers were demanding “capital-
intensive” changes to farm production and food processing (Plunkett and Kingwell,
2001). For example, the larger Western Canadian grain co-operatives have faced
considerable challenges due to deregulation, competition from multi-nationals, the rapid
globalization of markets, fluctuating commodity prices, volatile climate, erosion of co-
operative solidarity, aging members wishing to retrieve their capital investments, and the
consolidation of industry players.

According to Plunkett and Kingwell (2001:1), agro-industrialisation affects the
nature of farm production, marketing and food processing:

...agro-industrialisation ~ generally refers to the process of increased

© concentration and vertical co-ordination by agri-food firms through contract and
supply chain management, along with the increased provision of farm inputs by
off-farm businesses. It leads to competition not just between farms but also
competition between supply chains in different regions and different countries.

Since co-operatives operate in the same economic environment as investor owned
firms (IOFs), the above changes led to intensive global and local competitive rivalry.
This, in turn, required co-operatives to look for efficiencies and effectiveness through
consolidation, construction of larger scale plants, acquisition of other businesses to
increase their scale, and upgrading and automation (more capital-intensive investment).
Over the years, the co-operative sector in Canada has significantly increased its capital
investment as evident from Figure 1-1. Figure 1-1 shows the real capital investment of
the co-operative sector for the period 1963-2002. These capital investment activities
include acquisition of businesses, purchase of property, plant and equipment, investment
in other co-operatives, and other investment activities.

There is a sharp increase in capital investment during the 1963-71 and 1989 2002
periods. The sharp increase in capital investment during the 1989-2002 period coincides
with an increased pace of consolidation and concentration. The soaring real capital
investment is accompanied by increased dependence on debt financing (Figure 1-1). The
co-operative sector has increased its debi-to-equity ratic® over the years, from
approximately 1.13 in 1963 to 2.08 in 2000. Debt-to-equity ratios measure a firm’s
borrowing capacity. The heavier its debt load, the more eamings must be used to pay
down debt instead of growing the business. Over the period 1963-2002, equity capital has
been increasing at a rate of 7.7 per cent annually, whereas long term debt has been
increasing at approximately 13 per cent annually’. Thus, the growth in debt-to-equity
ratio may be attributed to an increased dependence on debt capital.

In line with the above facts, over the past two decades, a number of agricultural
co-operatives in Canada have experienced financial difficulties because of their capital

? Debt-to-Equity Ratio is a company's total liability expressed as a percentage of members' equity. The
Debt/Equity ratio (D/E) measures the proportion of risk supported by creditors as compared to investors
(members); a larger ratio indicates higher risks as the majority of the assets are financed with debt, while a
ratio smaller than 1 indicates that equity finances the majority of assets. Theoretically, there is no upper
limit but any business with too much leveraged capital certainly runs the risk of ‘loss.” The desired value of
the ratio will depend on business type and the resulting income variability of the business as well as other
factors, such as the risk associated with production and prices. Businesses with high-income variability
may want to achieve a lower ratio.

? The growth rate is estimated using the equation: (Equity) = aeP™™ + error.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



structure or excessive level of debt and inadequate capitalization (Goddard, 2002). That
"is, co-operatives are faced with capitalization challenges and some of them are still
limited in their ability to react quickly to changing market conditions. When (i)
significant amounts of capital are needed to make investments, (ii) members need access
to their equity capital or (iii) equity capital is low, then the co-operative may be forced to
borrow more capital from creditors, demutualize® or sell to investor-owned companies.
For example, Agrifoods International Ltd. (Dairyworld), Canada’s second largest dairy
co-operative and Western Canada’s largest food manufacturer, took on large levels of
debt and was ultimately sold to the Montreal-based food conglomerate Saputo Inc (a
private company) in 2001 (Canadian Dairy Information Center, 2002). Over the period
during which it operated, Agrifoods International Co-operative Ltd. showed a significant
dependence on debt financing. As evident from Figure 1-2, Agrifoods’ debt to equity
ratio was moving strongly upward in the latter part of the 1990’s, to a value of
approximately 5 in 1999 (Agrifoods International Co-operative Ltd, 1999). Anecdotal
evidence suggests that Agrifoods’ debts were nearly equal to its selling price on sale.

Lilydale Foods Inc. is another example, having increased its debt to equity ratio
from 1.17 in 1990 to 2.23 in 2000, indicating an increasing dependence on debt financing
for investment (Figure 1-2). Over the period 1972-2001, equity capital for Lilydale Foods
Inc. has been increasing at an annual rate of approximately 9 per cent. During the period
1990-2002, the Saskatchewan Wheat Pool had debt-equity ratios above 1.0, with the
exception of the years 1992 and 1999, suggesting a need to reduce its debt load. The debt
burden is largely because of the elevator construction race across the prairies.

The Saskatchewan Wheat Pool (SWP) was sliding toward an inexorable debt

crisis. Only through a fire sale of assets was it able to meet debr-repayment

obligations in fall of 2002 (Byfield, 2002).

The SWP currently faces considerable financial and organizational challenges (Fulton
and Giannakas, 2001).

The bottom line is that the few co-operatives (e.g., Agrifoods International Co-
operative Ltd, Alberta Wheat Elevator, and Manitoba Pool Elevators, United Farmers of
Alberta, Saskatchewan Wheat Pool, Lilydale Foods Inc.) that make up the largest part of
total revenues of agricultural marketing co-operatives have been characterized by capital
constraints and are seeking alternative ways of raising capital. Capitalization issues have
heavily affected the co-operative sector, particularly the grain and dairy industries, and as
a result, there has been consolidation, demutualization, heavy indebtedness, and takeover
by private companies in these sectors.

However, given - the significant economic and social activity that agri co-ops
generate in Canada, potential exists for co-ops to successfully implement changes
to address their capitalization needs. Opportunities exist for Canadian agri co-ops
to exploit alternative capitalization models currently being used in other countries;
strengthen corporate governance structures to attract and gain confidence of
outside investors and lenders; and pursue stronger alliances with agri co-ops and
financial co-ops. (Emst and Young, 2002:7)

* Demutualization is the process'ﬂarough' which a member-owned company becomes shareholder-owned.
Frequently this is a step toward the initial public offering (IPO) of a company. Demutualization is usually
done in order to raise additional capital.
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1.2 Formation of Co-operatives: Why Co-operatives?

Co-operatives play a major role in the agriculture and food industry of Canada.
Co-operatives have existed for more than a century in the Canadian agriculture sector.
They are considered to be a separate form of business organization, extending the
conventional classification of single proprietorships, partnerships, and investor-owned
firms (IOFs). Co-operatives have separate legislation governing their creation and have
different tax provisions. Historically, the formation of agricultural co-operatives stemmed
from economic concerns associated with market failures resulting from an unequal
distribution of economic power’. These concerns related to lack of market access for
various groups of farmers, negatively affecting their welfare (Cook, 1995; Fulton and
Hammond Ketilson, 1992; Hansmann, 1988; Vitaliano, 1983; LeVay, 1983). Thus,
groups of farmers acting together in co-operatives have been able to gain much of the
economic power associated with size. For example, the United Farmers of Alberta was
formed to promote the interests of farmers and ranchers, by uniting their efforts to obtain
fair prices for farm produce and the cheapest prices for transporting that produce to
market (Heritage Community Foundation, 2002). Market failure, resulting from
incomplete and asymmetric information (i.e., unequal distribution of information®), in the
supplier-farmer or farmer-processor relationship (Hansmann, 1988) resulting in market
transaction costs (Hendrikse and Bijman, 2002) is another reason for the formation of co-
operatives.

In Hansmann’s terminology, when farmers do not own the firm, they incur market
transaction or contracting costs. Market contracting costs may include costs associated
with differences in market power as in the case when customers face a monopoly, or
costs associated ‘with learning about and negotiating the terms of trade, or the cost of
searching for product quality information. In the case of market power, patron ownership
may help members to realize a significant saving of market transaction costs by setting a
price that is lower than the monopoly-pricing outcome. Assigning ownership to the
patrons involved in the business of the organization helps to mitigate the costs of market
contracting by avoiding the inefficiency that results from setting prices above marginal
costs; and by reducing the incentive for the firm to exploit asymmetric information
(Hansmann, 1988).

However, the downside with the patron-owned organization may be the
associated costs of ownership, including failure to exercise effective control over the
management of the firm — ownership costs (Hansmann, 1988) or agency costs (Jensen
and Meckling, 1976). There are three categories of ownership costs (Hansmann 1988):
controlling managers, collective decision-making, and risk-bearing. Costs of controlling
managers (i.e., monitoring costs and managerial opportunism) and collective decision-
making (i.e., costs of inefficient decision, and time and effort required for owners to meet
and to reach decisions) arise from owners’ formal rights to control the firm. Cost of risk-

3 For example, in 2 single firm industry, when a monopoly firm charges a single price, the price exceeds
marginal cost.

§ For example, the ingredients and quality of commercial animal feeds and chemical fertilizers are largely
unknown to farmers and subsequently farmers may have less trust in the products from investor-owned
firms. This imbalance in information may arise because it is relatively costly for farmers to obtain
information. In the past, this might have resulted in the formation of some of the farmer-owned agricultural
supply co-operatives,
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bearing is associated with the owners’ rights to the residual earnings. In a worker-owned
and managed firm, for example, their motivation and self-monitoring significantly
reduces the ownership costs of contracting the labour process. From the above, it can be
claimed that the overall motivation for the formation of the user-owned organization is to
minimize the sum of the costs of market contracting and the costs of ownership
(Hansmann, 1988). As Hansmann (1988:281) puts it:

Any assignment of ownership involves important trade-offs between the costs of

market contracting and the costs of ownership. The efficient assignment is that

which minimizes the sum of such costs among all the patrons of the firm.

Thus, Hansmann’s market-contracting-cost and ownership-cost minimization
criterion can be used to explain the prevalence of various ownership patterns. For
example, Hansmann (1988: 284) explains the low market share of customer co-operatives
as follows:

. customer co-operatives have an almost negligible shave of the market for
nearly all ordinary retail items... The small market share held by retail co-
operatives is understandable in terms of the [market-contracting-cost and
ownership-cost] .... The costs of ownership for many consumer goods and services
are high.... And for those goods which the costs of customer ownership might be
manageable - ....for items that comprise a significant share of consumer budgets
— the costs of contracting are typically low: retail markets for such items are
sufficiently competitive to keep prices close to cost,... that asymmetric
information about quality is not a serious problem.

Based on the above analysis, the pattern of prevalence of co-operatives in Canada
may be due to sector or industry specific pattern in high market-contracting costs arising
from market power, asymmetric information, and lack of availability of services at a local
community level. For example, in 1999, the co-operatives were particularly significant in
processing and marketing dairy products (53 per cent of the market), poultry and eggs (53
per cent of the market), grains and oils seeds (49 per cent of the market in the west),
honey and maple (21 per cent of the market), fertilizer and chemical (40 per cent of the
market in 2000), and farm petroleum (32 per cent of the market in 2000) (Table 1-2). In
these markets, there is room for only a few important buyers/processors of farm outputs
or only a few sellers of farm inputs because of substantial economies of scale in having a
few firms with a degree of market power to serve the independent farmer patrons in a
given geographical region. As a result, there is an incentive for farmers to avoid price
exploitation by owning. the firm that serves them; and mitigate costs of market
contracting resulting from market power and information asymmetry. As the patrons
“own” a significant proportion of these businesses, costs of ownership are highly
favourable to farmer-owned supply and marketing co-operatives.

Over the past few years, the co-operative sector has seen a drop in its market
share. This period of decline in market share coincides with the time period during which
many co-operatives struggled with generating adequate capital. For example, inadequacy
of capital has been a factor in some grain co-operatives who have been entering strategic
alliances with investor owned firms for marketing members’ grains (e.g., United Grain
Growers with ADM (Archer Daniel Midland Company)). In 2001, the estimated market
share of agricultural co-operatives ranged between 8 per cent (for seeds and fruit and
vegetables) to 49 per cent (for poultry and eggs) (Table 1-2). As presented in Table 1-2,
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agricultural co-operatives’ overall market share is lower in 2001 as compared to 1995,
with the most significant decline being in grains and oilseeds (with the sale of Agricore to
United Grain Growers in 2001), dairy (with the sale of Dairyworld to Saputo Inc. in
2001), and fruit and vegetable co-operatives. For example, until 2001, the most dominant
organizations in the dairy processing industry were producer-owned co-operatives, which
accounted for more that 60 per cent of the industry’s output (Table 1-2).

This may suggest that when co-operatives are faced with tight operating margins
and capital constraints, the traditional co-operative structure may not be a low-cost
ownership alternative. As a result, both farmers and consumers may be facing the
possibility of market failure on a global scale because of the increasing concentration of
food processing and marketing in the hands of a few transnational corporations.
However, this may present opportunities that co-operatives, by the very nature of their
organizational structure and history, will be distinctively qualified to fill (Seipel and
Heffernan, 1997).

In summary, market power held by one class of patrons can cause another class of
patrons to incur considerable market contracting costs. Imperfect competition in the
output market, for example, imposes significant market transaction costs on consumers
unless they are also the owners. On the other hand, if a firm has substantially better
information about its performance and/or output, the imbalance in information can result
in significant contracting costs for its patrons. Thus, patron-owned businesses could
confront lower market contracting and ownership costs, than would investor-owned
businesses.

1.3 An Overview of the Theory of Co-operatives

A co-operative is a business organization that is owned and controlled by users of
its products, supplies or services for their mutual benefit. As co-operatives are
multifaceted business organizations that undertake a wide variety of functions, there is no
single behavioural economic objective, such as profit maximization, that is generally
accepted by all managers, boards of directors, members, and co-operative academics.
This raises interesting issues and challenges related to the appropriate behavioural
framework for use in the economic modeling of co-operative firms. From previous
evidence, some of the following are stated as the objectives of co-operative by various
scholars: maximization of members’ welfare’ (Bateman et al., 1979; Enke, 1945; Taylor,
1971), profit maximization of the co-operative firm, joint profit maximization, growth of
membership, output maximization, maximization of patronage refunds per unit,
maximization of net returns per unit for marketing co-operatives (Bateman et al., 1979;
Ladd, 1982; Sexton, 1984), maximization of producer surplus for marketing co-
operatives and maximization of consumer surplus for supply co-operatives (Bateman et
al,, 1979; Nerlove and Waugh, 1961), raw product price maximization for whatever
quantity producers choose to supply by marketing co-operative members and
minimization of input price for supply co-operative members (Helmberger and Hoos,
1962). Brief discussions for these alternative behavioural objectives of co-operative firms
are provided next.

" Maximization of member welfare is defined as the sum of co-operative profit and producer surplus for
marketing co-operatives, and as the sum of co-operative profits and consumer surplus for supply co-
operatives.
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1.3.1 Theory of the Firm and Marketing Co-operatives

Agribusiness marketing co-operatives are user-owned and user-controlled
business organizations that assist members in maximizing returns from goods produced.
Agribusiness marketing co-operatives handle, process, sell, grade, transport, bargain, add
value, and research new product development.

Maximization of Members’ Welfare

For marketing co-operatives, the members’ welfare maximization objective is
achieved when the sum of co-operative profits and producer surplus is maximized
(Taylor, 1971; Enke, 1945) subject to the break-even condition. In the co-operative
literature, this objective is sometimes referred to as joint profit maximization (i.e., the
sum of profits made by the member-patrons in producing the raw input and the profits
from the co-operative processing or value added plants) (Bateman et al., 1979). In Figure
1-3, the welfare maximization objective is achieved when the marginal value product
(MVP) equals the input supply (SS) — this result is equivalent to the competitive industry
equilibrium suggesting that maximization of the co-operative members’ welfare implies
maximization of the welfare of society at large [point D Figure 1-3]. In this case producer
surplus equals the triangle WoW,D. DG is the per unit co-operative profit that may be
retained for future growth or distributed to its members as patronage dividends (i.e., the
area MGDW,); that is, the difference between net average revenue product (NARP) and
the supply curve. It is the first best solution because it maximizes members welfare for a
given raw product supply curve.

Marginal cost pricing is frequently used when the objective is to maximize the
economic welfare of the members. However, marginal cost pricing often fails to generate
revenues which satisfy a break-even constraint. If marginal cost is less than (exceeds)
average cost, marginal cost pricing generates a loss (surplus). In reality, losses can arise
for a co-operative firm with declining average total costs (and consequently falling
marginal costs) as prices, if set to equal marginal cost, fail to cover fixed costs. This
might be the case for marketing co-operatives involved in significant investments in
plants and equipment for processing their members’ output. This suggests that there are
high fixed costs for plants and infrastructure. When a co-operative fails to cover its fixed
costs, the welfare maximization behavioural objective is constrained to satisfy the break-
even condition. Otherwise, the co-operative may not survive in the long-run. This
analysis suggests that the knowledge of the cost structure of the co-operative is important
to understand its actual objective. Co-operative theorists commonly avoid this problem
by assuming that a co-operative employs an average cost pricing policy, thus, satisfying
the Ramsey second-best optimum in the single-product case (Sexton, 1986). Based on
Figure 1-3, the problem with this optimization solution is that, in general, NARPZMVP,
implying that the co-operative’s break-even requirement generally cannot be met by a
single price. If MVP is less (greater) that NARP and members are paid a single price
equal to MVP, the co-operative will have a deficit (surplus). Thus, to preserve the
optimum and to meet the break-even requirement as well, the co-operative should turn to
multi-part pricing schemes or restrictions of members’ supply (Sexton 1986).
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Maximization of Co-operative Profit

In a single firm industry, a profit maximization objective is equivalent to the
monopsonist solution, or that of an investor owned firm (IOF). The output associated
with the profit maximizing co-operative is determined by the intersection of the marginal
expenditure/outlay (MO) of buying farm products by the co-operative from the member-
patrons and the MVP of the input purchased by the co-operative from its members [point
F in Figure 1-3]. In Figure 1-3, X3 is the amount of inputs purchased from member-
patrons by the profit maximizing firm. In this case wj is the price member-patrons
receive per unit of the input supplied to their co-operative and CH (>DG) is the per unit
retained earning or patronage dividend to be distributed to members. Producer surplus
amounts to WoW;C. In the case of the profit maximizing co-operative, although the total
retained earnings or patronage payments are at their maximum, the total welfare of the
members (low price for their products) and society is not at its maximum. The net welfare
loss to the society amounts to the triangle CDF. The producer surplus lost due to the
reduction in the level of inputs purchased by the co-operative and the associated decrease
in price amounts to Ws;W,DC. However, as opposed to a profit maximizing monopsonist
IOF, the member-patrons will receive some or all of the profits generated by their co-
operative as patronage dividend. In general, this outcome may not be the optimal solution
for members as the loss in producers’ surplus is higher than the gain in profits.

Optimizing Membership

The behavioural objectives of co-operative firms mentioned above are based on
the assumption that the number of co-operative members is fixed. But, if the number of
members can be varied in the co-operative, the question is then what would the optimal
number of members be from the perspective of the members that were remaining in the
co-operative (Fulton 2001)? For marketing co-operatives, since the position of the supply
curve, in part, depends on the number of members, the optimization with respect to the
membership size occurs where supply is constrained to intersect the maximum NARP (at
point K), giving members the maximum raw product price possible (Clark 1952; Sexton
et al., 1989). This objective requires that members be identical. If the supply curve
intersects the NARP curve to the left of the maximum, there are too few members in the
co-operative. The incumbent members would benefit from additional membership. On
the other hand, if the supply curve intersects the NARP curve to the right of its
maximum, there there are too many members in the co-operative. In such a case the co-
operative, has expanded processing too far and is suffering from diseconomies of scale.
This case poses the question of who should leave the co-operative and who should stay?
If there are benefits to having a smaller co-operative, everyone would be interested in
obtaining these benefits. Ideally, members who are in a co-operative that 1s too large will
have an incentive to leave and enter or form a new co-operative, thereby reducing the size
of the existing co-operative. If some of the members were to leave the co-operative, the
welfare of the remaining members would be improved. For the members of a small co-
operative, there will be no incentive for everyone to leave.

With open membership, since the position of supply curve depends on the number
of members, the optimal number of members in the co-operative is that which shifts the
demand curve so that it cuts NARP at its maximum (Point K, Figure 1-3). However, this
strategy violates the principle of open membership adopted by co-operatives

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



internationally. Note that the above analysis assumes that all members supplied the same
amount and/or they all have identical cost curves and it requires that members be
identical. When members are heterogeneous, optimal size cannot be defined
independently of the “core” (Pauly 1967; 1970; Sexton, 1986).

Growth of Membership/Adjustment

A related but very different concept is growth of membership (Bateman et al.,
1979). According to LeVay (1983) the growth of membership is not a matter of a
deliberate strategy to maximize anything, but occurs because co-operatives allow free
entry to anyone with eligible produce. Under an open-membership policy, a co-operative
accepts any eligible producer who applies for membership. Thus, based on the principle
of open-membership, the co-operative welcomes all eligible raw products being offered
so long as it result in no loss to membership. As a consequence, it may not be able to
maintain its membership in order to set the quantity that may result in the greatest raw
product price. This policy leads to SS=NARP if all members are treated alike, which is
similar to the outcome achieved by maximizing output. This analysis assumes an
aggregate supply curve for both incumbent members and potential entrants. Since the
incumbent members would lose in relation to the potential entrants as membership
expands beyond the point of welfare maximization (point D, Figure 1-3), it is difficult to
imagine the practicability of such a policy. Under this policy, the quantity supplied and
membership would move together if all members supplied the same amount or if they all
had identical cost curve (Bateman et al., 1979).

Note that the position of the supply curve depends on the individual members’
behavioural objective at the farm level. Under an identical cost curve assumption, if the
price they receive from the co-operative is higher than the average cost at the farm level,
there will be an incentive for potential entrants to join the co-operative and supply more,
since they will benefit from the higher price that can be achieved by such a move. Such a
strategy shifts the supply curve outward, reducing price received and increasing the
quantity supplied and processed. When such output expansion is based on new members,
earnings diminish to the incumbent members. On the other hand, if the farmers are paid
less for a given volume of their product than indicated by the average cost at the farm
level, there will be an incentive for the existing members to exit the co-operative. Again,
this raises a fundamental question about who should leave the co-operative and who
should stay? The action of the existing members shifts the supply curve to the left till the
point where the average costs of production at the farm level are equal to the price
received from the co-operative.

Growth in membership would be a possible objective if there were a belief among

the leadership if co-operative principles, particularly that of open membership,

which could be construed in terms admitting as many providers of the raw

product as possible. (Bateman 1979: p.69).

Practically, growth in membership may be driven by cost-price deviations. The
potential members judge the desirability of entry on the basis of incumbent co-operatives’
prevailing price (Sexton, 1986) and average cost at the farm level. That is, growth in
membership depends, among other things, on the cost-price deviation; hence the growth
in membership is the outcome of opportunistic members’ actions rather than an objective
being pursued by the co-operative per se.
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A prominent example is defecting to other marketing outlets during tighter-
supply, higher-price years...the apparent reason is well known: a [co-operative]
is a prisoner’s dilemma — the [incumbent] members [and new entrants]
collectively benefits from cooperation but individually have incentives to cheat.
(Sexton, 1986: 1168).

New members will enter the co-operative if the pricing is favourable to them; and
existing members will exit the co-operative if the pricing is unfavourable to them. The
positive price-cost deviations imply a profitable entry opportunity for non-members. Note
that with non-increasing average costs curve expansion of membership could benefit the
existing members from exploiting scale economies. However, a non-increasing average
cost does not preclude that adding members to a co-operative will raise marginal costs
and reduce benefits to the existing members (Sexton, 1986).

Maximization of Patronage Refunds per unit

Assuming an upward sloping input supply curve, this objective can be achieved at
the point of tangency for a line drawn parallel to the supply curve (SS) with the NARP
curve [point J, Figure 1-3]- which is to the left of the maximum of NARP. In this case,
input purchase and its price will be set at X; and wy, respectively. Members will receive a
per unit patronage payment of AJ. However, restricting output to X, is against the open
membership co-operative principle. The other concern with this objective is the
underutilization of plant capacity, resulting in higher per unit costs.

Maximization of Net Returns per unit

The maximization of net return per unit, also referred to as maximization of price,
is achieved if output is set at X5, where MVP crosses NARP [point I, Figure 1-3]. At
point I, although the price received by members is very high, member welfare is not
maximized by adopting this objective. Members will be better off by increasing output to
X4 where SS equals to MVP. At point I the marginal benefits of additional X is clearly
higher than its marginal costs. Under open membership, pursuing this objective may also
result in oversupply of inputs by members (i.e., Xmax). Thus, it requires the co-operative
to restrict its membership or member production so as to constrain its members’ supply to
intersect the maximum NARP, providing members the maximum price possible for their
raw products (Clark 1952; Sexton 1995).

Maximization of Output

Subject to the constraint that profits are earned (or subject to the break-even
condition), output maximization would be a reasonable objective for a marketing co-
operative (Bateman et al., 1979). Specifically, if the manager may judge the success of
the co-operative on the basis of maximizing output, or if salaries are related to output, as
is the case with.membership maximization, maximization of output may be pursued. This
objective is achieved at the intersection of SS and NARP [Point E, Figure 1-3]. That 1s,
the quantity of raw product processed by the co-operative is maximized at level Xs. In
this case the co-operative pays the maximum price for the given amount of raw product
delivered, subject to covering processing costs. This solution satisfies the break-even
constraint of co-operatives but, in general, does not maximize member welfare.
(Helmberger and Hoss, 1962) Generally, this is not an optimal solution.
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Bevond point E there might be excess supply of farm inputs and co-operative
outputs, yet the co-operative will not expand production if to do so would reduce income
of its members. The maximization of output produces the only stable solution for the
price. It should be noted that the position of the co-operative supply curve depends on the
individual members’ behavioural objective at the farm level. If the price they receive
from the co-operative is higher than their farm level average cost of production, there will
be an incentive for some members to supply more, since they will benefit from the higher
price that can be achieved by such a move. However, when such output expansion is
based on new members, it diminishes earnings to the original or current membership. On
the other hand, if the price they receive from the co-operative is lower than the average
cost of production at the farm level, there will be an incentive for some members to cut
back their supply, since they will benefit from the higher price that can be achieved from
such a move. The supply of raw material to the processing co-operative will increase
until it reaches the level X;s (i.e., the point where the average cost of production at the
farm level is equal to the price received from the co-operative). Yet, the raw material
supply may not easily be adjusted in the short-run, especially when membership
reduction is considered.

The above analysis assumes that in the short run membership of the co-operative
is fixed but raw material supplied per member can be varied, whereas in a planning
period longer than the short run it is assumed that membership can be varied with the
proviso that there are no involuntary expulsions (Ireland and Law, 1981). Under a
Coumot equilibrium, each producer decides on his’her raw material quantity, using the
assumption that other members wiil not make any change to their raw material input
supply in response to that decision (Ireland and Law 1981). In the extreme case, some
members may decide to exit from the co-operative if the pricing is not favourable to
them. In sum, the output maximization objective might be the outcome of the members’
behavioural response to pricing at the co-operative level; and hence it is guided by the
action of the individual members. In other words, co-operative level production decisions
rest with individual producers responding to market price signals. Profits eamed at the
farm level affect members’ behaviour and the outcome at the co-operative level. If
management wants to expand a co-operative’s production in a situation of decreasing
returns, their action would result in potential conflicts of interest.

Then, what do co-operative firms actually maximize? The principal conclusion
from the above review of possible co-operative objectives is that any attempt to
explain/define the actual behavioural objective of a co-operative firm as a solution to a
maximization problem is complex and likely to encounter several difficulties. This raises
a more fundamental question concerning the formulation of the co-operative objective
function. As previously mentioned, there is no agreement as to the particular objective
that is used by co-operatives; observed co-operative behaviour would suggest that there
are a number of potential candidates. In particular, it is not clear that the appropriate
objective function exists, and if in fact it does exist, that it is identifiable and quantifiable
(Zusman 1982). Each solution may be appropriate for given circumstances, and, therefore
it is an important empirical issue rather than a normative one.

According to Zusman (1982), the- basic policy decisions in a co-operative are
group choices, and whenever members are not identical, it is even doubtful that a unique
co-operative objective actually exists. In addition to members’ group choices, managers’
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and directors’ actions influence the actual or perceived objective/outcome at the co-
operative level. Thus, from the actual co-operative firm behaviour perspective, it is not
obvious which objective(s) is(are) being pursued and therefore this is open for empirical
investigation.

If the co-operative acts to maximize the welfare of its members, the result would
be an increase in the well-being of the members and society (Enke 1945; Taylor, 1971;
Helmberger, 1964). The welfare-maximizing solution has been described as reconciling a
member’s conflicting role as an owner and a patron, as it balances the profit motive with
the desire to conduct business on the most favourable terms possible (Sexton, 1984). The
general belief seems to be that the presence of co-operatives in the market has positive
welfare effects by forcing a market towards the competitive outcome. A substantial body
of literature by agricultural economists also support this view. For example, Staatz
(1987) suggests that there is valid justification for public policy support of farmers’ co-
operatives, particularly because of their effects with respect to competition and their
potential to improve economic coordination. Fulton’s (1989) theoretical work seems to
reinforce this claim. Fulton (1989:15) found that

the entrance of a co-operative into an oligopolistic industry can be expected to

improve the efficiency of the industry. In particular, if the industry has a cost

structure similar to that found in the fertilizer industry, the existence of a co-

operative interested in maximizing member welfare will drive the price down to

the competitive level.
If that is the case, the welfare maximization objective may better represent the long-term
objective of the co-operative associations. In Figure 1-3, the most appealing feature of
setting output at D lies in its conformity with Pareto optimality as the supply price of the
input is equal to MVP at D. As compared to the Pareto optimality point, the above
alternative co-operative firm behavioural objectives involve a trade-off between the
producer surplus earned by the members and the profits obtained by the co-operative. If
members are interested in both the producer surplus and the profits of the co-operative,
the maximum total welfare will be obtained at point D, where MVP intersects SS.
Theoretically, any deviation from point D will make the total welfare of the members
“worse”. Under welfare maximization behaviour, the marketing co-operatives markets
the amount of farm inputs or raw materials that lead to the greatest total returns to its
members (Bateman et al,, 1979). This objective may be particularly reasonable for
members whose decisions to sell farm output are based on the maximization of total
profits including patronage refunds. Price-taking co-operative agribusiness firms facing a
given production technology choose their input demands and output supplies so as to
maximize their members’ welfare. The welfare maximizing behaviour of the marketing
co-operative firms is outlined for exposition purposes. For marketing co-operatives, the
producers’ welfare may be defined as:

MW =7° +PS S (1-1)
where MW is producers’ welfare, n° is co-operative firm’s profit and PS is producer
surplus defined as:

$ Marketing co-operatives are co-operatives that market the farm commodities produced by member
producers. Sometimes marketing co-operatives buy farm commodities from their members to undertake
processing of the farm commodities to add values. '

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2 =Py—PM, —f_lpi:x:i -K (1-2)

M,
PS=P,M, - |P(M)dm (1-3)
0

where P is the price of co-operative’s output, y is the quantity of co-operative output, Py
is the price of raw materials from members, My is the quantity of raw material from
members, P; is a vector of prices for other variable inputs, X is a vector of quantities of
other variable inputs and K is the fixed cost. Substituting equations (1-2) and (1-3) into
(1-1) gives:

M, n

MW =Py- [P(M)dm-3YPX; -K (1-4)
0 i=1
M,

The integral fP(M)drn can be interpreted as the variable costs of producing M.
0

Assuming that the capital input is quasi-fixed in the short-run, the maximum welfare
function for the co-operative may be given as:
MW?*® =W(P,P,,P,,k) (1-5)

where MW ?*is a short-run producer welfare function, and k is a short-run quasi-fixed
capital stock. Assuming that the level of the co-operative’s output is given, the welfare
maximization problem is equivalent to minimizing the short-run total cost function:

SVC =C(y,P,,P,.,k) (1-6)

1.3.2 Theory of the Firm and Supply Co-operatives

Agribusiness supply co-operatives are user-owned and controlled business
associations that allow members to gain access to affordable farm inputs and goods.
Supply co-operatives purchase inputs in bulk to reduce costs and increase purchasing
power and provide direct ownership of refineries, plants, retail facilities and research
facilities. As in the case for marketing co-operatives, several behavioural optimization
problems have been suggested in the supply o-operative literature. Some of these
optimization problems are briefly presented below.

- Maximization of Member Welfare

One of the behavioural assumptions for supply co-operatives is the maximization
of the sum of co-operative profits and members’ consumer surplus. In a single firm
industry where a co-operative is the only firm supplying inputs to its members, this
objective is obtained at the point where supply (i.e, MC, or marginal cost) and demand
(DD) are equal [point D, Figure 1-4]. At point D, the output produced by the co-operative
is Y4 and the price charged to the members is Ps. From both a societal and co-operative
membership perspective, point D is a Pareto-efficient solution. Consumer surplus is equal
to the triangle PsDPnax While the per unit patronage payment is ID.

Maximization of Co-operative Profit

If the co-operative is behaving as a profit maximizing monopolist firm, the price
that the co-operative charges is determined by the interaction of marginal cost (MC) and
marginal revenue (MR) [point C, Figure 1-4]. In this case, the co-operative produces Y3
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units of output and charges a price of P;. It can be shown that the amount of profit gained
by pursuing this objective is lower than the amount of consumer surplus lost by the
members of the co-operative. Welfare loss to the society is equivalent to the wiangle
CDF. In this case, the per unit proﬁt increases to JF and the consumer surplus goes down
t0 P3FPrmax.

Maximization of Output

The output maximization objective would be achieved by equating average costs
(AC) to average revenue or the demand curve (DD). In this situation, members will not
receive any patronage payments. Members are better off if output is reduced to the point
where supply is equal to demand. It can be shown that the same quantitative results will
be obtained in the case of average cost pricing. If co-operative firms follow this objective,
they will overproduce relative to the welfare optimization solution. The loss in profits is
greater than the gain in consumer surplus when the objective of the co-operative is to
maximize output as opposed to welfare maximization. The patronage payment is zero
while the consumer surplus is P4EPmax.

Maximization of Patronage Payment

Maximization of patronage payment is obtained when the vertical distance
between average costs of production and average revenue is maximized. In Figure 1-4
this is equivalent to producing output Y; at price P;. The implication of this objective is
the same as that for marketing co-operatives. In this case, patronage per unit is equal to
AH while the consumer surplus is PyHP .. The loss in consumer surplus is greater than
the gains in co-operative profits.

Minimization of Net Price per unit (Minimum Cost Pricing)

According to the Rochdale at cost principle, member-patrons, as purchasers of co-
operative outputs, want to obtain services at the lowest possible price. If this objective
were adopted by the supply co-operative, it would result in production at the point where
marginal cost intersects the average costs of production leading to excess demand [point
B, Figure 1-4]. Members would demand Ymax if the product is priced at Py, If the
objective of the co-operatives is to maximize overall members’ benefits, pursuing this
goal may not maximize their benefits.

In general, if the long-run objective of the co-operative firm is to maximize its
members’ benefits, it may be necessary to consider the welfare maximization problem as
the behavioural objective of the co-operative firm. As is the case with marketing co-
operatives, any attempt to explain the actual behavioural objective of a co-operative firm
as a solution to maximization problem is complex and likely to encounter several
difficulties. There are no agreements as to the particular objective that is used by co-
operatives. For explanation purpose, in the following research the welfare optimization
problem is assumed for supply co-operatives. However, as opposed to the marketing co-
operative, the objective of the supply co-operative® is defined as the optimization of the
sum of co-operative profits and consumer surplus:

MW = =° + CS. ' (1-7

? Supply co-operatives are co-operatives that supply their members with farm inputs or other goods and
services, sometimes they are called retail co-operatives.
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0

where MW is the gross benefit members get from purchasing and usingx;, n¢is the

profits of co-operative firm and CS is consumer surplus. Consumer surpluses are fixed if
the price of x? is fixed and the co-operative can maximize members’ welfare only

through maximizing profits. The co-operative’s profit (n¢) and the consumer surplus
k k

(CS) are defined as n® = Y wix{ - C()-K andCS = [iw(xJix— Y wix] , respectively.
=i

PR
Substituting the expressions for ¢ and CS gives:
MW = [iw(x)dx - C()-K (1-8)
where [ w(x)ix is gross revenue from selling products to the members.

The maximum welfare function for a retailing co-operative may be defined as in
equation (1-8) above. The short-run cost functions may also be defined in the same way
as in equation (1-6).

1.3.3 Measures of Output for Agribusiness Co-operative Firms

One of the issues that has received special attention in the co-operative literature
is the choice variable to use as a measure of output for those firms providing services to
patrons and for those firms adding value to the outputs of their patrons. Specifically, one
of the challenges in estimating cost functions for a supply co-operative is that the direct
measure of output (service), y, is difficult if not impossible to quantify accurately.
Various measures of retail/wholesale output have been assumed by different studies;
among others, constant dollar sales ~ proportional to service provided (George and Ward,
1973; Ingene, 1982; Donthu and Yoo, 1998; Messinger and Narasimhan, 1997); constant
dollar sales weighted by gross margin (Schwartzman, 1971); constant dollar sales
weighted by labour cost (Carey and Otto, 1977; Marke, 1982); and constant dollar value
added (Waldorf, 1966). Other behavioural output measures include service quality
(Parasuraman et al., 1994); customer store loyalty, customer and employee satisfaction
(Lusch and Serpkenci, 1990; Donthu and Yoo, 1998); number of services (Messinger and
Narasimhan, 1997). For the purpose of the present study, data for some of these measures
(e.g., customer store loyalty, customer satisfaction and service quality) are practically
impossible to obtain over extended time series. Thus, the service provided by the retailing
co-operative is surrogated by constant dollar value added. The total output or service of
supply co-operative is assumed to be proportional to constant dollar value added. This
assumes that the prices of retail service vary in strict proportion over time (Ratchford and
Brown, 1985). Thus, for a supply co-operative the gross output production function can
be defined as:

y.=£(V.M,) ‘ (1-9)
where y, is gross output (gross sales), V, is real value added as a measure of service,
M, is the value of items which are purchased at wholesale and sold in the store at time t.

Thus, the value added is calculated as the difference between sales and costs of goods
sold (COGS), (i-e., V,=y,-M,). Hence, the value-added production function is given as:

Vt =g(kuLt’It) (1'10)
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where k, is short-run quasi-fixed capital input, L is labour input and I, is other

intermediate inputs (e.g., utilities, insurance, promotion, other purchased services, etc.).
Substituting [1-10] in {1-9] yields:

Y. =f(g(kl,Ll,I!),M[) (1-1D)

Since the output is a measure of the service provided by supply co-operative, it is
more logical to use the real value added as a measure of output. Using Shepherd’s
Lemma, the dual of the real value added production function can be defined in terms of
cost function as follows:

C= C(Vt,wL,WI,kt,t) 1-12)

where C is the sum of actual capital, labour and intermediate inputs costs deflated by
implicit GDP deflator or costs of value added or costs net of payments for the items sold
at retail and C(.) is the optimal level of costs of value added, w, is wage rate and w, is
price of other inputs. The concept of value-added production function is equally
applicable to agricultural marketing co-operatives that are involved in value adding
activities.

1.4 Capital Constraints in Agribusiness Co-operatives

In corporate finance, a major concern is with the method of financing firms so as
to ensure their survival and growth (Modigliani and Miller, 1958). In the process of
managing co-operative finances, the BODs and managers frequently face challenges in
connection with the appropriate capital structure and the issues around external and
internal sources of finance that match with the values of the co-operative business.

For co-operative firms, the financing of capital investment is a somewhat different
issue than for ICFs. Co-operative agribusiness firms face more difficulties in raising the
capital necessary to finance capital investments because of capital constraints/structure
(Doyon, 2001). Chaddad (2001) provides a list of factors that may create equity capital
constraints in co-operatives. Chaddad (2001) explained the fact that traditional co-
operative agribusinesses have capital constraints on the basis of the following arguments:
(i) co-operative residual claims are restricted; (ii) co-operative members do not have
appropriate incentives to invest; (iii) equity capital acquisition in traditional co-operatives
is tied to member patronage; (iv) co-operative equity capital is not permanent; and (v) co-
operatives have limited access to external sources of funds. Since co-operative firms have
no capital resources of their own, the mobilization of external financial resources such as
from member contributions/shares, banks, related firms (venture capital, strategic
alliances), co-operative joint-stock companies, or foreign firms are possible sources.
However, if the organization wishes to remain a co-operative not all of these external
financial sources are feasible. Although Chaddad’s (2001) empirical findings tend to
suggest that agricultural co-operatives are financially constrained, not all co-operatives,
however, appear to face capital constraints when they make their capital investment
decisions. For example, large co-operatives, co-operatives with low amounts of
permanent equity capital and co-operatives with high credit risk are more financially
constrained than small co-operatives, permanent equity capital co-operatives and low
credit risk co-operatives (Chaddad, 2001).

A challenge associated with the use of member capital for self-financing is the
fact that the active members may have limited financial capacity and may be reluctant to
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invest further in their co-operatives (Chaddad, 2001). Members may be unwilling to
increase their illiquid equity stake in the co-operative, because of the non-marketability
of co-operative equity capital (Chaddad, 2001). Members may also be unwilling to allow
the co-operative to increase its equity base through retained earnings, because retention
of earnings translates into lower effective prices for products marketed through the co-
‘operative or higher effective costs in the case of farm inputs purchased through a co-
operative (Lerman and Parliament, 1992). Put differently, for marketing co-operatives,
members’ benefits are in terms of higher prices for their product and the annual patronage
payment'®. In this case, if the members are not getting the patronage payment at the end
of the year due to retained earning this may translate into lower effective prices for the
members’ products. For supply co-operatives, members’ benefits come from lower prices
for the input they purchase and the patronage payment at the end of the fiscal year. Thus,
if the patronage is not distributed at the end of the year and diverted to investing activities
(or retained earnings), this may translate into higher effective prices for the inputs
purchased from the supply co-operatives. The above equity capital constraint has forced
co-operative firms to introduce “allocated patronage refunds” to be paid out in cash with
a lag of several years. However, this approach as well cannot replace raising external
equity capital through issuing new shares.

The situation is further complicated by the changing structure of co-operative
membership, such as the ageing and retirement of existing members. Factors such as the
absence of a secondary market for equity capital, property right allocations (Vitaliano,
1983; LeVay, 1983; Knoeber and Baumer, 1983; Cook, 1995; Chaddad, 2001), and the
high opportunity costs of money (Junge and Ginder, 1986) for co-operative members are
other contributors to the problem of capital constraints. In addition, co-operatives
experience specific agency problems related to (i) the horizon problem, (ii) the common
ownership problem (or the free-rider problem), (iii) the portfolio problem, (iv) the
decision-making problem (or the influence costs problem, and v) the follow-up or control
problem (Cook, 1995; Fulton, 2001; Nilsson, 2001; Vitaliano, 1983; Staatz, 1989). These
problems may have contributed to the problem of mobilizing equity capital and thus led
to excessive borrowing by some co-operative.

Bank financing is one of the most important sources of capital for co-operatives
because (i) it does not violate any of the co-operative principles, (ii) it does not require
member investment, (iii) it is easy to administer, and (iv) it is applicable for all sizes of
co-operatives including new and emerging organizations (Ernst and Young, 2002).
However, anecdotal evidence suggests that hitherto since banks have had little confidence
in co-operative agribusiness firms, the interest rate, terms of reimbursement and other
conditions that banks propose tend to be highly unfavourable to the co-operative
agribusiness and the guarantees required by banks can be exorbitant. One of the reasons
why banks put forward these conservative loan conditions is that financial institutions
may treat the co-operative’s equity (or member contributions) as an outstanding
debt/liability for the company.

This fact may force co-operative firms to look for other ways to raise external
equity capital through issuance of preferred shares, sponsor shares, special certificates,
etc. (Sven, 1992) (e.g., from employees, public investors, closely related co-operatives).

] £33 b4 " : . = i3 . - -
0 Patronage (“Dividend”) payment is a taxable distribution made by a co-operative to its members or
patrons. :
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These may even be more difficult means through which to obtain capital. These ways of
raising external equity capital, however, have resulted in the modification of the
traditional co-operative form (Chaddad and-Cook, 2004) and impacted the co-operative
principles. As a result, alternative co-operative business forms and financial models for
co-operative organizations have emerged that are driven by equity capital: proportional
investment co-operative (e.g., Dairy Farmers of America in the U.S.), member investor
co-operatives (e.g., Compina in the Netherlands), new generation co-operatives (e.g.,
proposed Ranchers Choice Beef Co-operative, in Canada), co-operatives with capital
seeking entities (e.g., Kerry Co-operative Creameries Ltd. in the Ireland), and mvestor-
share co-operatives (e.g., Saskatchewan Wheat Pool in Canada; Calavo Growers in the
U.S.), investor-oriented co-operatives (e.g., United Grain Growers in Canada). For details
on the emerging co-operative typology and financial models see Chaddad and Cook
(2004).

In Canada, for example, the Saskatchewan Wheat Pool (SWP) became a publicly
traded agribusiness co-operative firm with its class B shares listed on the Toronto Stock
Exchange in 1996 (SWP, 2002). The SWP issued shares to raise external equity capital.
United Grain Grower (UGG), a farmer's co-operative founded in 1906, also made an
initial public offering of an estimated $20 million in common shares in July 1993
(McFarland, 1993). In 1997, Archer Daniels Midland (ADM), an American multinational
company, purchased a stake (45 per cent) in UGG and it eventually became an IOF. The
rationale behind the public share issue by UGG in 1993 and Saskatchewan Wheat Pool in
1996 was that in order to compete, traditional co-operatives needed access to public stock
markets to finance their growth (Ingram, 1998). ‘

From the co-operative principle point of view, the implication of this move was
that these companies became “hybrid” organizations meaning that they were neither true
co-operatives nor purely publicly traded companies. However, share values for both co-
operative public offerings plummeted quickly to ridiculously low levels, necessitating
UGG’s sale to ADM and SWP’s current capital restructuring plan. In November, 2001
UGG merged with Agricore’’ to form Western Canada's leading farmer directed
agribusiness. A closer look at Figure 1-5 suggests that share prices for SWP were
consistently declining over the period 1998 to 2003. The monthly stock price history
indicates that the share price for the SWP plummeted from approximately $22 per share
in July 1998 to as low as $0.33 in December 2004. For Agricore United, share prices
have decreased from as high as $15.05 in June 1997 to $4 in February 2003 (Figure 1-6).
Some other recent examples of moves toward demutualization include Warrnambool
Cheese and Butter and Dairy Farmers (in Australia), Kerry Dairy Co-operative (in
Ireland), and Calavo Growers of California (in the U.S.). Other alternative financial
models followed by many co-operatives in Canada and elsewhere are strategic alliances
(e.g., Dairy Farmers of America in the U.S), merger (Alberta Wheat Pool and Manitoba
Pool Elevator in Canada), trust companies (e.g., Diamond Walnut Capital Trust in the
U.S), and equity share transferability (e.g., Tatura Co-operative Dairy Company in New
Zealand) models.

In summary, following increasing capital requirements traditional co-operative
agribusiness firms may use excessive debt financing since both internally and externally

i Agricore was created as a result of a merger of Manitoba Pool Elevators and Alberta Wheat Pool that
occurred in mid-1998.
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generated equity capital are limited (Chaddad, 2001) as compared to other corporations.
The use of borrowed capital means that a share of the operating profits must be allocated
to meeting the interest charge on the debt capital before the owners of the equity capital
can take their reward. Excessive leverage (i.e., the ratio of debt to equity) is the primary
source of financial risk for traditional co-operative firms and the holding of sufficient
equity capital is a major response to such risks. Traditional co-operatives may also be
constrained in their ability to obtain debt capital as lenders consider the equity of co- -
operatives as inadequate to support loans (Vitaliano, 1983).

1.5 Research Problem Statement

The previous discussion concerns the inability of co-operative agribusiness firms
to raise adequate equity capital and the potential impact of this inability on the future
growth of the sector. This highlights the importance of taking into consideration the
effects of leveraging in the analysis for economic performance of co-operative
agribusiness firms.

In the past, Canadian agribusiness supply and marketing co-operative members
have likely benefited from their co-operatives. However, the benefits accruing to
members of co-operatives may depend on both the short-term profitability and long-term
growth of their organization. One of the impediments to the growth of Canadian
agricultural co-operatives, particularly agribusiness marketing co-operatives, is the
capitalization issue (i.e., capital constraints) they are facing in order to finance increasing
capital requirements. As a result, many co-operatives have indulged in excessive
borrowing. It is of great importance and interest for members of agricultural co-
operatives to understand the impact that excessive borrowing may have on the co-
operative sector, specifically under poor economic conditions. The issue around capital
structure of co-operatives has also attracted public attention. A new Canadian Co-
operative Act that may enable co-operatives to have greater access to sources of capital
other than member capital, allowing them to better compete with IOFs, was passed on
June 17, 1999.

After a period of relatively low capital investment, co-operatives in Canada
started to make huge investments in the late 1980s. Traditional co-operatives investments
are mainly financed through borrowing rather than funding by members or private
investors (Belhadji et al., 2000) because of equity capital constraints (Chaddad, 2001;
Parliament and Lerman, 1993).

The fact that Agrifoods International was sold (Canadian Dairy Information
Center, 2002) and SWP is in a serious financial trouble (Byfield, 2002) suggests that debt
leveraging may have been too high. Put differently, co-operative agribusiness firms are
going out of business or changing their business model due to their capital structure and
competitive rivalry from the global marketplace which may have negatively impacted the
welfare of co-operative members and the society. As Enke (1945) pointed out, the
maximization of the sum of members’ welfare is equivalent to the maximization of the
welfare of the co-operative members and the society. Because co-operatives are
maximizing the sum of members’ welfare (Enke, 1945), with increasing market
concentration/power in the agribusiness sector (Lopez, 1984; Cranfield et al.,, 1995;
Fulton and Tang, 1999; Qian, 2004; Cranfield et al., 1995; Lopez, 1984) co-operative
members and the society may face a significant welfare loss if co-operatives are going
out of business or restructuring themselves.
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Qian (2004) reported the existence of significant market power in the poultry
industry in Canada over the period 1976-2001. Fulton and Tang (1999) found support for
the hypothesis that the retail chicken prices increased due to the presence of market
power at either (or both) the processing or retailing level over the period 1965/66-
1995/96. Using data over the period 1965 to 1990, Cranfield et al. (1995) found that
oligopoly power existed in the dairy, fruits and vegetables, poultry and red meat
processing industries. Lopez (1984) as well found substantial departures from
competitive behaviour in Canadian food processing industry.

According to Dickson and Yu (1989) and Dickson and He (1997), the size of
welfare/deadweight loss for an industry depends, among other things, on the seller/buyer
concentration. The major concern about this concentration is the control exercised by a
handful of firms over decision-making throughout the food system. As agriculture
becomes more concentrated and integrated, these giant clusters maintain an oligopoly
(oligopsony) power — a market in which a small number of sellers (buyers) exerts power
over a large number of buyers (sellers) — over large parts of the agri-food chain, enabling
them to maximize profit while minimizing risk. As cited in Fulton and Tang (1999:229),
“Questions abour retail concentration have emerged as a public issue recently with the
announcement of possible mergers in the food retailing sector (Globe and Mail, 1998).”

Dickson and He (1997) argued that although more firms imply reduced market
power, this may not offset the adverse impact of higher unit costs resulting from not
exploiting economies of scale. For co-operatives this trade-off may not be an issue since
by their very nature co-operatives are organized to overcome market power. At the same
time they may be able to exploit economies of scale by growing in size resulting in lower
unit costs of production. However, in order to assure the members’ and society welfare
maximization, co-operatives should be financially viable and be able to address issues
around capital constraints. Among other things, the common issues some of the co-
operative agribusinesses are currently facing may be due to: (i) equity capital constraints
and excessive debt capital and lack of financial risk management knowledge in
agribusiness co-operatives in the short run/long run (ii) the divergence in attitudes
towards debt leverage risks between members of co-operative managers and their board
of directors; (iii) agency costs resulting from conflict of interest between members of co-
operative management and directors/members; and/or (iv) cost inefficiency of resource
use. Questions related to these issues include: (i) What are the impacts of excessive debt
on agribusiness co-operative performance? (ii) Are both supply and marketing co-
operatives equally affected by the issues around capital constraints? (iii) What is the
impact of differing risk attitudes between managers and directors on co-operative
members’ welfare? and (iv) What is the impact of excessive debt on cost efficiency of
agribusiness co-operatives firms?

To this end, within the framework of global market and increased competitive
rivalry, the consequences of capital constraints can be summarized as limiting
agricultural co-operatives in their strategic investments, thus making them vulnerable to
competition. Taking into account the economic, social, political and cultural importance
of agricultural co-operatives to a large number of the rural communities in Canada, this
vulnerability may affect the well being of those who have chosen to participate in co-
operatives. These issues around capital structure and their implications for the
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performance of agricultural co-operatives are broadly discussed under the following sub-
sections.

1.5.1 Capital Structure and Financial Theory

Finance theory states that if (i) capital markets are perfectly competitive, (ii) there
are no transaction costs, (iii) there are no bankruptcy costs, (iv) there are no corporate or
income taxes, and (v) all agents have the same information, then the market value of
investor-owned firms (JIOFs) are unaffected by financing decisions (Modigliani and
Miller, 1963; Fama, 1978). For example, the distinction between debt and equity
financing reduces largely to terminology under certainty. Unlike IOF stock, co-operative
equity is not marketable. The value of a non-co-operative corporation is measured by the
market value of equity ownership. On the other hand, the value of a co-operative business
is based on the value it provides member-patrons through the patronage relationship, and
the concept of value is an entirely internal forum based on complex interrelationships.
There is no motivation for patrons and non-patrons to invest in a co-operative since the
distribution of co-operative profits is based on the size of patronage, and not investment.
In short, maximizing the value of a co-operative business differs from maximizing the
value of a non-co-operative business. Therefore, it is important to fully understand the
internal dynamics of the co-operative being judged when determining value from the
perspective of market place. There are no secondary markets for co-operative stock, and
the Modigliani and Miller no-arbitrage proof may not directly apply to co-operatives. The
theoretical implication of the no-arbitrage proof for a co-operative is a question of further
theoretical investigation.

Others have argued that capital structure does matter when agency costs (Jensen
and Meckling, 1976), corporate income taxes (Modigliani and Miller, 1958), asymmetric
information (Myers and Majluf, 1984), risk attitudes (Robison and Barry, 1987), market
interaction (Jensen and Meckling, 1976) and economic and financial trade-offs (Miller,
1977) are present. For example, the use of traditional Net Present Value (NPV) in
investment analysis assumes that managers maximize shareholder wealth (Stulz, 1996).
According to Stulz (1996), if managers act to maximize their own utility rather than
maximizing the shareholders wealth, capital investment decisions may need to take into
consideration the potential agency costs of managerial discretion. The question to ask is
then does capital structure matter for agribusiness co-operatives firms?

1.5.2 Divergence in Risk Attitudes

Part of the problem relating to capital structure may be explained by possible
indirect costs resulting from divergence in risk attitudes between managers and the
owners (i.e., BODs and managers). While measuring the level of risk exposure and
developing risk-based ranges of optimal debt policies are essential elements for the
success of co-operative agribusinesses, the extent to which managers or BODs exhibit
risk taking or risk avoiding behaviour when making decisions with a variety of financial
data is also of specific interest. According to Robison and Barry (1987), optimal debt
load depends, among other things, on the decision maker’s risk attitude. A divergence in
risk attitudes between co-operative managers and their BODs may cause increased
indirect costs. This occurs because of managerial incentive structures or managers not
acting in the best interests of the members or the BOD providing the wrong incentives to
their managers, among other factors. In managing the capital structure and the resulting
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indirect costs of divergence in risk behaviour, explicitly exploring the impact of these
differences in attitudes towards different level of financial risk exposure is important. The
role that the divergence in attitudes between co-operative managers and BODs towards
financial risks plays in determining the capital structure needs to be identified. However,
do differing risk attitudes have significant economic influence on the performance of
agribusiness co-operatives in Canada, thereby affecting their members’ welfare?

Several studies have focused on the relationship between owners and managers
where owner involvement in co-operatives is believed to be a possible basis of
performance difference and long term competitive advantage (Katz, 1997; Parliament and
Lerman, 1993). Nevertheless, limited empirical research exists examining the influence
of BOD-manager risk attitude divergences on the level of debt risk exposure in co-
operative agribusiness firms. The indirect costs associated with divergence 1n attitude
between managers and BODs need to be taken into account when undertaking investment
activities. The co-operative BODs and managers’ attitude (divergence) toward debt
leveraging risk will be explored using behavioural models.

1.5.3 Agency Costs of Debt

In a situation where management maximizes its own utility and its interests do not
coincide with the objective of maximizing members’ wealth, exploring the agency costs
associated with asymmetric information between managers and members is important in
the determination of the appropriate cost of capital.

Agency problems arise if (i) the owner of the firm delegates a task to a manager
who has an incentive incompatibility constraints and (ii) the information about the
manager is imperfect. Agency problems may even be more pronounced in the case of a
co-operative -firm where managers of the firm may not have share ownership rights.
Unless the agency problems are resolved they lead to suboptimal allocation of resources
within the organization, resulting in increased costs of production (Barnea et al., 1985).
Agency problems related to excessive debt arise from asymmetric information, risk
incentive, investment incentive, and bankruptcy problems (Bamea et al., 1985; Jensen
and Meckling, 1976).

According to Myers (1977), as the leverage of a business increases, the
equityholders have an incentive to choose investment projects that reduce the total firm
value, referred to as the incentive to under-invest in positively valued projects. This
occurs because the costs of investment are borne by the equityholders while the benefits
of the new investment accrue to debtholders (Kim and Maksimovic, 1990). Incentive
conflicts due to information asymmetry result in agency problems of debt financing and
affect production and investment decisions (Hossain and Jain, 2001). Chan-Lau (2001)
stated that as compared to equity financed firms, underinvestment amounts to the early
liquidation of the debt-financed firms. This in turn may lead to misallocation of resources
due to under-investment in some inputs. This misallocation of the debt capital may cause
agency costs of debt in the co-operative business resulting in inefficient allocation of co-
operative resources (Kim and Maksimovic, 1990; Featherstone and Al-Kheraiji, 1995).
The research question is then “have agency costs of debt affected the performance of
Canadian agribusiness co-operatives?”

In general, relatively few studies have estimated and tested the impact of agency
costs of debt on costs of production or productivity of firms (e.g., Kim and Maksimovic,
1990; Featherstone and Al-Kheraiji, 1995; Bernstein and Nadiri, 1993; Hossain and Jain,
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2001). For example, for selected U.S. agricultural supply and marketing co-operatives the
agency costs of debt were 1.67 per cent of the variable costs for a 10 per cent increase in
the level of debt (Featherstone and Al-Kheraiji, 1995). The empirical evidence from these
studies indicates that the estimated magnitude of agency costs would undoubtedly
influence the firm’s capital structure decision. Therefore, in the presence of the agency
costs of debt, other things being equal, the higher the level of debt leverage, the lower the
value of the company. This also suggests that the capital structure matters in the firm’s
financial decisions.

Despite the fact that there are theoretical claims that agency costs might be more
important in co-operatives than investor-owned firms (IOFs) (Chaddad, 2001; Vitaliano,
1983; Porter and Scully, 1987; Katz, 1997), there are few quantitative studies of agency
costs of debt (Featherstone and Al-Kheraiji, 1995) in co-operative agribusiness firms.
There are none in the Canadian co-operative agribusiness firm context. Measuring and
testing the agency costs of debt for agribusiness supply and marketing co-operatives in
Canada may provide additional information leading to a better decision-making process.

1.5.4 Efficiency of Resource Use

An equally interesting and related problem concerns the relationship between
capital structure (i.e., the level of indebtedness relative to assets) and efficiency of
resource use. The degree of efficiency attained by agribusiness co-operatives contributes
directly to resource productivity and is a significant determinant of business performance.
This is because cost efficiency determines a firm’s success in choosing an optimal set of
inputs for producing a given level of output. Cost inefficiency affects profits and growth
through the negative effect of wasted resources and earnings and cash flows due to
suboptimal usage of the firm’s resources (Greene and Segal, 2004). Because co-
operatives can be characterized by capital constraints (Chaddad, 2001), the impact of
efficiency on co-operative firm profitability is particularly important since profitability,
among other things, determines the ability of the co-operative firm to invest and grow
through its contribution to retained earnings. Thus effort is made to answer: “what is the
relationship between capital structure and cost efficiency of Canadian agribusiness co-
operctives?”

In terms of the relationship between capital structure and cost efficiency three
main hypotheses have been developed in previous studies (Nasr et al.,, 1998): agency
theory (Jensen and Meckling, 1976); free cash flow (Jensen, 1986); and credit evaluation.
According to agency cost theory firms may be operating at various level of cost
inefficiency due to poor incentive structures. That is, a suboptimal outcome for the
principal, and a suboptimal measured efficiency for the analyst, may result because of
agency problems (Bogetoft, 2000). The agency theory of debt hypothesis (Jensen and
Meckling, 1976) emphasizes the costs of monitoring, bonding, and adverse incentive that
might be transferred to borrowers by banks suggesting highly indebted borrowers are less
cost efficient. On the other hand, when there are excessive cash flows in a co-operative
firm, the free cash flow hypothesis or the control hypothesis (Jensen, 1986) postulates
that debt motivates managers to become more efficient. Finally, the credit evaluation
hypothesis states that banks will prefer to finance more efficient firms because these
borrowers have lower credit risks. In summary, the agency cost concept implies a
negative relationship between efficiency and financial structure (Jensen and Meckling,
1976), while the free cash flow (Jensen, 1986) and credit evaluation concepts suggest
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positive relationships (Nasr et al., 1998). In general, efficient use of limited resources
may enable co-operative firms to partially alleviate the capitalization issues co-operatives
are facing currently.

It seems logical that increased efficiency is an important step in improving the
competitiveness of the co-operative sector and In ensuring their continued viability.
Previous evidence suggests that not all co-operative firms are successful in solving their
optimization problems; that is, not all co-operatives are cost efficient. As a result, not all
co-operatives succeeded in maximizing their production activity that enables them to
achieve higher returns for patronage payment and future growth.

1.6 Objectives of the Study

The overall objective of the study is to explore the impact that capital structure
has on the performance of supply and marketing co-operatives in Canada. The specific
objectives of the study are: (i) to determine if there are agency costs of debt and to
scrutinize the relationship between agency costs of debt and the variable costs of
production for five cases of Western Canadian co-operatives; (ii) to explore the impact
that differing attitudes towards debt financing, if any exist, have on the welfare of co-
operative members using a survey of members of co-operative management and
directors; and (iil) to estimate firm level cost efficiency and to investigate the influence
that capital structure has on the cost efficiency of Canadian agribusiness supply and
marketing co-operatives

1.7 Significance of the Study

Despite the fact that agency costs may determine the co-operative firm’s financial
structure and the prediction that agency costs may have a negative impact on firm
performance, there is no evidence with respect to the magnitude of agency costs in co-
operative agribusiness firms in Canada. In this study, the agency costs, as reflected by the
misallocation of inputs, are estimated by specifying and econometrically estimating cost
functions of co-operative firms. Quantification of the agency costs of debt is helpful to
the co-operative firm in evaluating the profitability of a capital investment or the
advantage of alternative financing sources by determining the indirect costs of capital. In
addition, quantifying the agency costs due to misallocation of resources could provide
useful information for co-operatives when hiring managers and/or signing contracts.
Conceptually, the study contributes to the theory of agency costs under the co-operative
agribusiness firm framework. That is, it is the first study to provide a rigorous and direct
test of the agency costs of debt for Canadian agribusiness co-operatives using a firm-level
data set.

The understanding of divergence in risk behaviour between managers and BODs
is important in the process of appointing management and designing compensation
incentives. Another important contribution that this study has for the co-operative sector
is with regard to the role that understanding of differences in attitudes plays in the firm.
Conceptually, this study contributes to the co-operative literature by using economic and
social psychological theories to explain the relationship between decision makers
unobserved risk attitude, level of debt leveraging and socio-economic characteristics of
individuals. The study provides a better understanding of factors underlying why co-
operatives are currently facing financial distress. No previous studies have investigated
the relationship between divergence in the risk attitude of managers and BODs, on the
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level of risk of debt leveraging and members’ welfare in Canada both for co-operative
and other businesses. Most importantly, it is the first study to provide a measure of risk
attitudes of co-operative BODs and managers in Canada. The understanding of
divergence in risk attitude between managers and BODs may alsc help co-operative firms
reduce the costs of risk.

Closely related to the issue around agency costs is the question why efficiency is
so important to the co-operative sector. Efficiency impacts unit cost of production,
thereby having the potential to increase co-operative competitiveness in both domestic
and global marketplace, to improve co-operative sector profitability and to enhance long-
term viability/sustainability of the co-operative sector. By smdying the relationship
between debt leverage and efficiency this study provides quite valuable insights into the
impact that agency costs of debt has on cost efficiency. In addition, the important
contribution to the theoretical account is that it is the first study to provide a rigorous
analysis of efficiency for Canadian co-operatives in a range of industries, by correcting
for differences in technologies across firms in the same industry.

1.8 Organization of the Study

This study has five chapters and is organized as follows. In this first chapter, an
overview of the historical formation of co-operatives is discussed, a brief review of the
economic theory of co-operatives and the alternative behavioural framework for co-
operative business is provided, a background of the Canadian agribusiness co-operative
sector is presented, current challenges faced, and issues around alternative capital sources
within the general framework of co-operative finance literature and the research problem
statement are presented and finally the significance of the study and an overview of co-
operative theory are presented.

In Chapter 2, results from the estimation of cost functions for five “cases” of
Western Canadian co-operatives are presented. Based on firm level data, agency costs of
debt are measured and compared across firms with different business and industry
structure. A test for the presence of a capital constraint is also conducted and results are
presented.

Survey results on differing risk attitudes between managers and directors of co-
operative firms are explored in Chapter 3. The impact that any divergence in risk
attitudes and decision-making power might have on financial leverage and members’
welfare is explored. As well, the degree of awareness of risk management strategy by
managers and directors of co-operative firms is investigated.

In Chapter 4, cost efficiency is measured for a panel of agribusiness supply and
marketing co-operatives using a random parameters stochastic frontier model. Firm level
cost efficiencies that are corrected for heterogeneity in technology across co-operative
firms are presented. The impact of financial leverage on cost inefficiency is investigated.

In the fifth and final chapter a summary, conclusions, policy recommendations,
and future research directions are presented.
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Table 1-1: Types of Non-Financial Co-operatives in Canada and Number of
Associations, Number of Members, Number of Employess, Sales Volume and Assets

Sizes, By Type in 2001

Type of Associations Membership Employees  Sales Assets
co-operatives  (Number) (Thousand) {Thousand) (Billion §) (Billion $)
Consumer 555 3513 23.829 8.261 3.116
Supply 244 316 6.060 3.307 1.297
Marketing 172 205 30.141 15.748 5.286
Fishery 57 7 2.186 0.226 0.076
Production 598 39 6.417 10.057 0.646
Service 4198 676 10.865 1.577 6.974
Total 5824 4756 79.498 39.176 17.395

Source: Co-operative Secretariat, Government of Canada. 2003. Co-operatives in Canada

Table 1-2: Estimates of Trends in Market Shares ( per cent) of Selected Agricultural
Marketing and Supply Co-operatives in Canada (1985-2001)

1985 1990 1991 1995 1996 1997 1998 1999 2000 2001

Dairy 58 46 59 57 59 62 64 66 59 42
Poultry and Eggs 37 40 39 51 57 51 51 53 49 49
Grains and oilseeds (West) 74 75 74 55 54 54 51 49 47 45
Honey and Maple 23 29 21 24 16 22 20 21 27 28
Livestock 30 32 14 18 20 18 20 19 11 14
Fruit and vegetables 33 26 13 23 32 21 23 15 6 8
Fertilizer and chemicals -~ -- 36 - -- -- -- -- 40 41
Farm Petroleum -- -- 29 -- -- -- -- -- 31 32
Feed -- - 25 - - - - - 15 15
Seeds -- -- 17 -- - - - -- 11 8
Source: Co-operative Secretariat, Government of Canada.1985-2003. Co-operatives in
Canada
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Figure 1-1: Real Capital Investment (Million Dollars) and Debt-Equity Ratio for Co-

operatives in Canada, 1963-2002 (1992 Dollars)

- 1.80

- 1.60

- 1.40

- 1.20

150 IR LR L L D N D L A D U D T e T B S A T T At B R A N | 1¢00
1963 1968 1973 1978 1983 1988 1993 1998

Year

F—o— Investment —— Debt-Equity I

Ratio

Source: Co-operative Secretariat: Government of Canada. 1963-2002. Co-operatives in

Canada

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 1-2: Debt to Equity Ratio for Lilydale Foods, Agrifoods International, and

Saskatchewan Wheat Pool Co-operatives, 1991-2003

5.00 1
4.00 -

3.00 1

Ratio

[S]

o

(=]
:

1.00 +
2001 2002 2003

2000

1994 1995 1996 1997 1998 1999
Year
[—e—Lilydalc Foods —8~ Saskatchcwan Wheat Pool —#— Agrifoods International |

0.00 -
1993

1991 1992

Source: Individual Co-operative’s Annual Reports (Various Years, 1991-2003)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Figure 1-3: Alternative Optimization Problems for Marketing Co-operative Firms
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Figure 1-4: Alternative Optimization Problems for Supply Co-operative Firm
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Figure 1-5: A Monthly Share Prices and Volume for Saskatchewan Wheat Pool (1996 —
2003)
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Figure 1-6: Monthly Share Prices for United Grain Gowers (1993-2001) and Agricore
United (November 2001 — present)
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Chapter 2: Agency Costs of Debt and Capital Constraints: The Case of
Western Canadian Agricultural Supply and Marketing Co-
operatives'

2.1 Background

Agency theory, as described by Jensen and Meckling (1986), is concerned with the
divergence between the agent’s decisions and those decisions which would maximize the
welfare of the principal. Researchers have studied agency costs associated with capital
structure decisions for several years in many contexts. This study examines the agency
costs of debt for agricultural marketing and supply co-operatives in Canada.

One of the problems with debt financing is that the incentives facing the
leveraged firm’s managers, as delegates of the firm owners, may not be appropriate to
ensure optimal operating decisions. It is possible, with “distance™ between managers and
owners of the firm, that the firm may not maximize its profit because of asymmetric
information (Laffont and Martimort, 2002). As Jensen and Meckling (1976) argue, the
manager is more likely to undertake projects that increase his/her personal benefits in
spite of the increase in debtholders’ exposure to risk than would occur if the manager
financed the project with his/her own funds. Because of (i) the incentive to over-invest
due to asset substitution, demonstrated by Jensen and Meckling (1976), (ii) an incentive
to under-invest (the debt overhang period) due to limited liability shown by Myers
(1977), (iii) on the job excessive perquisite consumption due to partial ownership of the
firm, asymmetric information (Barnea et al., 1985) and/or (iv) inefficient liquidation
policy (Harris and Raviv, 1990), higher leverage may result in a behaviour which
increases the expected cost of producing a given level of output (Kim and Maksimovic,
1990). Consequently, the owners of the firm are forced to suffer the full burden of the
increased costs of production resulting from separation of ownership and control.

Myers (1977) argues that investment opportunities can be seen as options. Since
the shareholders have to pay for the investment where the gains accrue primarily to the
debtholders, the management of a firm in financial distress may forgo some potentially
profitable investments. That is, managers believe that capital markets undervalue their
firm's risky securities, and may decline to undertake positive net present value projects
that must be financed externally. In situations where only little benefits from the new
investment project go to the shareholders, abandoning these investment opportunities is a
rational decision. From the shareholders’ perspective, the net present value of the new
investment project is negative, although the overall net present value of the project may
be positive. Thus, managers acting in the best interest of the shareholders abandon these
investment opportunities, resulting in a reduction in the overall firm value.

Conversely, in the case of over-investment (Jensen and Meckling, 1976), the
firm’s management may engage in a risky investment with a negative net present value,
since potential gains accrue to the shareholders whereas the potential losses are borne by
the debtholders. That is, managers overvalue their own corporate projects and may wish
to invest in negative net present value projects even when they are loyal to shareholders.

! Versions of this chapter have been published. Hailu, Jeffrey, Goddard, and Ng. 2005. Journal of Food
Distribution Research, XXXVI(2):39-49 and Hailu, Jeffrey, and Goddard. 2004. Journal of Food
Distribution Research, XXXV(1):110-111.
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The principal-agent problem is more severe and complex in a co-operative than in
a corporation (Porter and Scully, 1987). Because the members’ shares cannot be traded in
a free market, the net cash flow cannot be capitalized and sold and there is no external
information available to the principals to evaluate the performance of the agent (i.e., the
manager). Porter and Scully (1987) argue that “since the gains to managerial efficiency
cannot be capitalized, the incentives to monitor are reduced.” Decision making functions
are in the hands of managers who are not residual claimants. In the absence of decision
making control applied on behalf of residual claimants, managers will tend to manage
decisions in a manner that will lower the value of the co-operative’s residual claimants
(Vitaliano 1983). Residual claims are usually exchanged for capital resources, and an
organization’s residual claimants are the agents that bear the financial risk of the
organization’s activities.

Torgerson et al. (1997) argue that a challenge for the co-operative members is to
remain the primary beneficiary of group action for which they originally organized and
not to become the "residual” claimant in the sense of crumbs left over after all other agent
groups receive their due. This is particularly critical in organizations lacking firm board
governance control and in instances where management continues to push for sales
growth involving non-member related business activity. As noted by Royer (1992) and
Staatz (1989), it becomes even more critical when co-operatives develop large
unallocated reserves based on this non-member business that represents a form of
"collective" equity. Management invariably views this equity as the product of its efforts
rather than those of the members. According to Staatz and Royer, there is a great
potential for the character of co-operative organizations to change or be compromised in
such situations, particularly in larger complex organizations. Some of these situations
have even led to conversions to investor-owned firms (e.g., Agricore United in Canada),
or to members losing control through goal inversion in which maintaining the "corporate"
values becomes more important (e.g., Saskatchewan Wheat Pool in Canada) than keeping
the business oriented to members as primary beneficiaries (Torgerson et al., 1997).

In sum, whether a firm is a co-operative or a corporation, substantial costs may
arise from using restricted covenants to resolve costly conflicts of interest. The costs
arising from conflicts of interest between managers (i.e., agents) and capital providers
(i.e., principals) are the agency costs of debt. These agency costs may lead to higher costs
of financing and hence higher costs of producing a given level of output. If these
problems are not resolved they likely lead to inefficient resource allocation. In the case of
co-operative firms, the absence of equity-based compensation schemes (or absence of
share ownership), as opposed to investor owned firms, may provide further incentives for
the managers not to expend more effort, than if the manager had been offered partial
ownership of the firm’s equity.

In contrast to the above argument, Jensen (1986) and Grossman and Hart (1982)
argued that debt leverage may lead to a potential improvement in efficiency by reducing
managerial discretion over free cash flow. Managers want to retain free cash flows and
invest them in projects that increase managerial benefits like compensation or power and
reputation (e.g., Avery et al., 1998). Shareholders want managers to pay out free cash
flows, because the projects that increase managerial benefits often may be negative net
present value projects. Debt leverage may lower the likelihood that resources are
allocated to investments with negative net present value (Jensen, 1986). Leverage
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increasing transactions that bond the firm to pay out free cash flows increase shareholder
value and mitigate the conflict of interest between shareholders and managers. In this
situation, a higher degree of resource use efficiency may result from excessive debt
leverage. In the case of co-operative firms, if the capital constraint hypothesis holds it is
unlikely that co-operative firms would benefit from increased debt leveraging. In sum,
while the potential costs and benefits of debt leverage® are generally well recognized,
whether debt leverage forces co-operative agribusiness firms toward efficient behaviour
or inefficient behaviour is an open empirical question. Some argue that capital structure
does matter when capital markets are imperfect due to differing market incentives (or
agency costs) (Jensen and Meckling, 1976), corporate income taxes (Modigliani and
Miller, 1958), asymmetric information (Myers and Majluf, 1984), market interaction
(Jensen and Meckling, 1976) and economic and financial trade-offs (Miller, 1977). For
example, in balancing tax benefits and agency costs of debt (or default costs), an optimal
capital structure may exist. When perfect and costless monitoring (full information) is
unavailable, understanding the costs associated with differing market incentives may help
managers and boards of directors in making better financial and production decisions.
Capital investment decisions or capital budgeting analysis should take into account the
agency costs of debt.

The objective of this study is to determine if there are agency costs of debt for
five cases of Western Canadian co-operatives. Specifically, a test for the existence of
agency costs of debt is conducted for selected co-operative agribusiness firms. The
implications of different industry regulatory conditions on agency costs of debt are also
examined for supply managed and non-supply managed marketing co-operatives.
Furthermore, the effect of co-operative structure (marketing versus supply co-operative)
on agency costs of debt is assessed. '

The contributions of this study are (i) costs of differing market incentives- agency
costs- are empirically measured; (ii) the implication of regulatory environment on agency
costs of debt or resource allocation is demonstrated theoretically and tested empirically
using five case firms; (iii) cost structure and input demand for case co-operatives are
explored; and (iv) the impact of co-operative governance structure on agency costs of
debt is examined.

In the following sections, literature review, conceptual models, data description,
model results and discussion, and concluding remarks are presented and discussed.

2.2 Literature Review

In the determination of optimal capital structure various studies have investigated
the agency problems of debt structure without explicitly quantifying the associated costs.
Among others, Myers (1977), Titman and Wessels (1988) and Shleifer and Vishny
(1997) studied the impact of agency costs on capital structure. None of these studies
explicitly quantified the agency costs of debt in a statistically testable way. Other studies
have tried to quantify and statistically test the agency costs of debt leveraging (e.g., Kim

? Finance theory states that if capital markets are perfectly competitive, there are no transaction costs, there
are no bankruptcy costs, there are no corporate or income taxes, and all agents have the same information,
then the market value investor-owned firms are unaffected by financing decisions (Modigliani and Miller,
1958; Fama, 1978). For example, the distinction between debt and equity financing reduces largely to
terminology under certainty.
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and Maksimovic, 1990; Mello and Parsons, 1992; Featherstone and Al-Kheraiji, 1995;
Bemnstein and Nadiri, 1993; Hossain and Jain, 2001) using various techniques. For
example, Mello and Parsons (1992) applied contingent claim techniques to measure the
agency costs associated with debt leverage by including a stochastic variable that
determines the firm’s value. They concluded that the estimated magnitude of the agency
costs of debt would certainly be an important determinant of the firm’s capital structure
decision.

Kim and Maksimovic (1990) measured the agency costs of debt by first explicitly
defining a two-period production process for the firm and then testing whether or not the
estimated agency costs were statistically significant. For the airlines industry, Kim and
Maksimovic (1990) used three variable inputs (labour, fuel and material), four outputs
(revenue passengers, miles of schedule and charter services, revenue ton-miles of mails
and all other freight) and one fixed input (capacity) aggregated using a multilateral index.
Kim and Maksimovic (1990) measured agency costs by estimating a variable cost
function for the U.S airline industry and found that a 10 per cent increase in the debt level
resulted in a 0.34 per cent increase in variable costs. Kim and Maksimovic (1990) used
long-term debt and the net present value of lease commitments as a measure of
indebtedness. By adopting the technique developed by Kim and Maksimovic (1990),
Featherstone and Al-Kheraiji (1995) found, for selected U.S. agricultural supply and
marketing co-operatives, that the agency costs of debt were statistically significant. Their
results indicated that a 10 per cent increase in the co-operative’s debt would increase
variable costs by 1.67 per cent. Featherstone and Al-Kheraiji (1995) modeled six outputs
(grain, fertilizer, chemical, petroleum, feed, and other merchandise), two variable inputs
(labour and other inputs) and one fixed input (fixed capacity). Bernstein and Nadiri
(1993) and Hossain and Jain (2001) investigated the effect of agency costs of debt on the
total factor productivity of the U.S. manufacturing industry using a variable profit
function. Bernstein and Nadiri (1993) found that agency costs of debt reduced the total
factor productivity of the U.S manufacturing industry by 3.3 per cent. According to
Hossain and Jain (2001) agency costs accounted for about 12.25 per cent of reduction in
productivity growth in the U.S. food manufacturing industry. However, the issue of
agency costs of debt has not been addressed in the context of Canadian co-operative
agribusiness firms. Table 2-1 summarizes data used by the four studies that empirically
measure agency costs of debt using production theory.

2.3 Conceptual Model
2.3.1 Agency Problems

The analytical underpinnings of the study of agency problems are provided by the
principal agent theory (Varian, 1992; Jensen and Meckling, 1976; Ross, 1973) and the
theory of incentives (Alchian and Demsetz, 1972; Laffont and Martimort, 2002a;
Haubrich, 1994). Principal agent theory is concerned with situations where the principal
requires the agent to undertake an action on the principal’s behalf (Jensen and Meckling,
1976; Ross, 1973). The financial theory of principal agent problems relates to the
relationship between the capital providers (i.e., the principal) of the firm and the
management of the firm (i.e., the agent). Principal agent problems occur in situations
where agents may use information asymmetry to their advantage (Varian, 1992; Laffont
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and Tirole, 1988; Rogerson, 1985; Alvi, 1997; Rogerson, 1985; Jewitt, 1988; Holmstrom,
1979; Barnea et al., 1985).

The principal agent problem is that the principal cannot [perfectly] monitor the
agent’s work, as the agent’s effort may be private information. Ideally, in a co-operative
business framework, the board of directors” observes only the co-operative’s profit and
producers’/consumers’ surplus and rewards the manager according to a wage function ~
i.e., wage is a function of the agent’s performance. On the other hand, the manager makes
effort level decisions that are unobservable®.

Furthermore, the absence of share ownership by the firm manager, which is the
case in co-operative firms, may provide an incentive to expend less effort than had the
manager been the sole owner of the firm. It should also be noted that as profits of the co-
operative increase, more could be given back to the members as patronage payments.

2.3.2 The Financial Theory of Agency Costs

The financial theory of agency costs can be considered as an
application/extension of the economic theory of agency contractual relationships in
finance. In finance, agency problems are closely related to the situation where the capital
provider and the manager sign a contract that specifies what the manager does with the
resources and how the returns are divided between the manager and the capital providers
(Coase, 1937; Jensen and Meckling, 1976; Fama, 1980; Fama and Jensen, 1983;
Grossman and Hart, 1986). Given contractual agreements, agency problems arise when
the manager potentially does not represent the best interest of the capital provider since
the objectives of the managers are not always identical to those of the capital provider.
The principal-agent literature (Ross, 1973; Jensen and Meckling, 1976; Fama, 1980;
Fama and Jensen, 1983; Jensen, 1986) has addressed the design of firm’s capital structure
and the compensation of managers (Royer, 1999) in order to mitigate agency costs. For
example, Jensen (1986) stated that debt should create value if it directly reduces over-
investment when the firm faces potentially high agency costs of free cash flows.

The agency costs that arise because of contractual relationships are the sum of 1)
the monitoring costs by the principal, ii) the bonding costs by the agent and iii) the
residual loss (Jensen and Meckling, 1976). Monitoring costs are the expenditures by the
principal in order to follow-up on the agent’s action. On the other hand, bonding costs
refer to expenditures incurred by the agent in order to assure the principal that he/she will
behave honestly. Bonding costs include things like contractual guarantees to have the
financial accounts audited by a public account, explicit bonding against malfeasance on
the part of the managers, and contractual limitations on the manager’s decision-making
power. The residual loss occurs when it is impossible for the agent or the principal to
fully guarantee or to be guaranteed that the agent will not deviate from the optimal
decisions made in the principal’s interest.

Within the framework of Jensen and Meckling’s (1979) discussion, it should be
noted that monitoring and bonding costs in a co-operative are the same as in a
corporation of similar size. However, the incentive to enforce contracts may be lacking.

> The board of directors is elected by members of the co-operative to make policy and oversee the co-
operative’s business affairs.

* In both economic and financial agency theory, the unobservability of the agent’s effort is the core of the
incentive problem. ‘
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Members may have less incentive to effectively enforce a contract since the property
rights of the members are attenuated.

Many co-operative researchers suggest that the property rights and governance

structure of co-operatives result in a set of problems that arise from separation of
ownership and management (Nilsson 1998b, Vitaliano 1983; Harte 1997). In addition to
the IOF-like agency problems, the co-operative firm has some unique inherent
investment-related incentive problems related to (i) the horizon problem,; (it) the common
ownership problem (or the free-rider problem); (iii) the portfolio problem; (iv) the
decision-making problem (or the influence costs problem); and (v) the follow-up or
control problem (Cook, 1995; Fulton, 2001; Nilsson, 2001).

When property rights are collective or unassigned then free rider behaviour may
arise (Kyriakopoulos, 1998). Co-operatives usually adopt open membership which
simply means that a new member does not have to contribute to the value of co-operative
assets. Thus benefits from investments can be captured only over the time of
membership/use and not over the productive life of the assets giving rise to the horizon
problem (Caves and Petersen 1986). Patrons cannot acquire a portfolio of investments
which reflects their risk preferences due to lack of tradability of ownership rights
(Vitaliano, 1983). In contrast with IOFs, decision rights are poorly developed in co-
operatives, making members’ interference a necessity. Decision control cannot be
exercised since shares are not tradable. Thus, members’ involvement with co-operative
decision control is necessary and it is demonstrated by restricting membership on the co-
operative board to farmer-members only (Vitaliano 1983).

These co-operative specific agency problems may result in major equity capital
constraints and excessive borrowing, where excessive borrowing may in turn lead to
agency costs of debt. Their common core is the assumption that members do not bear the
full impacts of their choices and actions. Nilsson (2001) argued that these co-operative
specific agency problems can appear to be more or less problematic, depending on
variables such as the degree of membership homogeneity, the size of members’ financial
contribution, the degree of contingency between members’ goals and the co-operative’s
goals, and the degree of members’ involvement with their co-operative. For example,
larger costs can be engendered by conflicting interests when the membership is
heterogeneous (Hansmann, 1988).

The agency problem is aggravated as the membership of co-operatives becomes
more diversified in terms of farm size, product, nationality, and age (Kyriakopoulos,
1998). For example, the horizon problem appears to be stronger when farms are being
sold instead of transferred to the younger generation of the same family. The structure of
residual claims restricts capital growth, which is verified by empirical evidence (Fulton et
al. 1995).

In summary, neoclassical economic theory states that in a perfectly competitive
market, market pressure resolves the problem of incentives for profit maximization or
cost minimization. Neoclassical economic theory, however, treats the firm as a ‘black
box’; that is, the theory predicts how the firm’s production plan varies with input and
output prices, but it says nothing about how this production plan comes about (Hart
1995). Neoclassical economic theory assumes that effort choices are observable. The
principal-agent theory departs from this assumption by supposing that some costs are
private information. In the principal agent literature, incentive becomes the central focus
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of the analysis where the owners of the firm try to align the objectives of the various
members, such as owners, workers, supervisors, and managers (Laffont and Martimort,
2002b). Specifically, agency problems occur if the owner of the firm delegates a task to a
manager who has an incentive incompatibility constraint, and the information about the
manager is imperfect. When the conflicting objectives and asymmetric information
(which could be moral hazard or hidden action) between the agent and the principal
create problems, agency costs may arise. This issue may even be more pronounced in the
case of a co-operative firm where managers of the firm may not share ownership rights.
The substantial part of managerial compensation that is not equity-based has long been
criticized as being weakly linked to managerial performance (Murphy, 1999). It may be
that firms that expect better performance use more equity-based compensation.

2.3.3 Debt Financing and Agency Problems in Co-operatives

Suppose a stream of welfare of a member of a co-operative over time is given by
W. The stream of welfare is defined as the sum of the profits of the co-operative and
producer surplus. That is,

W=TII+PS @-1
where W is the welfare of the co-operative member, IT is the profit of the co-operative,
and PS is the producer surplus. The profit of the co-operative is defined as:

[I=PQ-wx-F (2-2)
where P is the price of the firm’s output, Q is the quantity of the firm’s output, @ is the
price of the raw materials purchased by the co-operative, x is the quantity of raw
materials purchased and F is fixed cost of production. The producer surplus is defined as:

PS=wx - [m(x)dx : (2-3)
Substituting equations (2-2) and (2-3) into equation (2-1) gives:

W=PQ- [w(x)dx -F (2-4)

Consider any marketing co-operative j and let W; stands for the expected stream
of members’ welfare on the assets owned by the co-operative (i.e., its expected profits
plus producer surplus before deduction of interest). Denote by D; the market value of the
debts of the firm; and by S; the “value” of its equity; and by V; = D;j + §;, the “quasi”
market value of all its assets or the market value of the firm. Then, V; =(5; +Dy) = Wj/ri
and 1, =Wj/V; (average cost of capital). From the Modigliani and Miller (1958)
proposition and assuming a one-period model it can be shown that:

W, W. ' . ' )
=—==T, (2-5)
S;+D;) 'V,

Diaz-Hermelo et al. (2001) showed that the value of co-operative equity, S;, is a
function of the expected incremental value of cash patronage and dividends plus the
discounted book value of equity. That is, for an individual member, the value of equity
capital may be summarized as:

_L KSBV.m=O - SR)amYmJ+ Sev,m=0P + Savme0
I+r, l+r, I+,
where Sy, is the value of the co-operative equity for member m at the beginning of year t,

r., is the co-operative’s return on equity in year t, Sgvm=0 is the book value of equity for
member m at the beginning of year t, SR is the amount of stock returned to members in

S

m

(2-6)
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the current period, ¢ , is the cash patronage payment ratio in year t, Yn is the member’s
share of total business in year t, and @ is the board determined dividend rate. Substituting
equation (2-6) in (2-5) provides:

y 15 (PQ~ Jw(x)dx ~F)
reI(SBv,mo - SR)O‘mYm J"' S5v,m=0P S5y me0
l+r,

Suppose two scenarios where marketing co-operatives with and without debt financing
but with the same cash flows under both situations, Wy and Wy, in which case the first
case it is totally financed with equity capital while the second case it is highly levered.
Assume that there is an equal proportionality between investment and volume of
business. Assume also that the expected welfare, W;, is the same for under both
scenarios, i.e., W =Wy. Consider a farmer member doing s dollars worth of the farm
business of the levered co-operative, yielding a fraction y of the total business, S. The
return from this portfolio Yy will be a fraction v of the income available for the members
of the co-operative, which is equal to the total return less interest charge, rDi. This

m—-
I, =

@7

+vy D

m

portfolio worth:

Y, =7, [PQ- [w(xix - F—1D, ] (2-8)
Suppose the member of the co-operative surrender this claim, y.S, and do business of
vL[S+Dy) with the un-levered co-operative, with a proportion of M Based on

u
Modig(liani and Miller (1958) this portfolio worth is given by:
S.+D,) v,
Y, =ty W, -1y D, ==Lty W-v 1D 5
v Sy YLy TP Vy Y it such that oYy <0, ?YU >0 (2-9)
u ovL

That is, the returns from the un-levered firm is inversely related to its own capitalized
value and directly related to the capitalized value of the levered firm. Substituting
equations (2-4) and (2-6) into equation (2-9) we have:

{[rc(ssvx. —SRL)aLYL]+SBVL¢L +Sgvr +D ]
l1+r L o)
Yy = = v, (PQ - fw(x)dx ~F)~ry,D (2-10)
¢ —[rc(SBVU.m _SRU)O‘UYUj"'SBVUCDU +SBVU] - ( )dx et
1+r, J .
where oy = oYV, <0 oYy = OY,OVy < 0y = O¥yoVy <0, suggesting that
&y, OVydy,  Bay &Vyda, 8D, aVev, o C

the unlevered firm’s return is inversely related to the cash patronage payment ratio, ay,
the member’s share of the total business, yy, and the board determined dividend rate, ®y.
Suppose that Vi > Vyand Wi, = Wy, As long as Vi, > Vy, from equation (2-9), we
must have Y, >Y1, so that it pays a member of the levered marketing co-operative who is
interested in maximizing returns, Y, to stop patronizing and redeem equity capital, and
thereby depressing Vyi; and patronize the levered co-operative, thereby increasing Vy.
The decision by the member to withdraw his/her claim from the co-operative is a form of
partial takeover or liquidation which deprives management of control over assets (Fama
and Jansen, 1983). This follows from the fact that co-operative residual claims are
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partially redeemable on demand (Fama and Jensen, 1983) based on a predetermined
policy. The members of a co-operative organization can surrender their claims by ceasing
10 patronize the organization (Vitaliano 1983).

In general, based on results from equations (2-8) and (2-10), members who are
interested in higher cash patronage refunds may vote for higher values of SR, @, and/or
a. This rewards current member business volume at the expense of capital accumulation
for growth and redemptions. On the other hand, co-operative management whose
objective is capital accumulation for growth may be interested to maintain more equity
capital in the co-operative through decrease in cash patronage and equity redemption.
Thus, the management may be interested to set SR, ®, and o as low as possible. The
decrease in cash patronage may result in perceiving a decrease in the net price of the raw
materials sold to the co-operative which may reduce members’ raw material supply to the
co-operative. Board members are torn between requests from redemption by members
and fund required to support business growth interest of the management. As individual
member pressure the board for cash patronage refunds, member patronage may decline
and hence the cash flows of the levered co-operative may decline. If cash from operations
is distributed back to the members, the management may resort to using more debt to
finance investment in assets.

Unless agency problems are resolved they may lead to suboptimal allocation of
resources within the organization resulting in increased costs of production. To
empirically investigate the impacts of agency costs of debt on resource allocation, the
neo-classical theory of the firm is adopted and discussed below.

2.3.4 Modeling Agency Costs of Debt

In the above models, before production is actually carried out and the effort
decision is made, the production process needs to be financed, suggesting that the
financial structure of the firm has a potential impact on the output level (Brander and
Spencer, 1989). Assuming the existence of a significant conflict of interest between
capital providers and managers that affects investment incentives, Kim and Maksimovic
(1990) proposed a two-period (i.e., time t and time t;) agency model that relates the
financial structure and the production decisions of a firm facing uncertainty concerning
the level of demand for output. Accordingly, attime ty the firm’s equity holders choose
the financial structure by deciding how much debt to issue. In addition, at time tg, they
also decide on the level of observable capital (i.e., capacity) and purchases of
unobservable managerial efforts (or services). At time t;, taking the to level of capacity,
level of effort and level of debt as given, the firm decides on the level of variable inputs
used in production process. Since the input decision at time t; is conditioned on the
choices made at time to, the input decision at time t; will affect the optimal input mix at
time t;. Following Kim and Mak51mov1c (1990), at time t; the co-operative agrlbusmess
firm’s problem is to opt1m12e the followmo

min_{fw' x +wix) 1y < £{k,e,x',x! be,k € argmax, , E(S[S 2 0) @-11)

3 Assuming that the level of co-operative processor output is given, the profit or the welfare maximization
problem for the co-operative is equivalent to minimizing the short-run total cost function, and hence, the
cost function approach may be appropriate.
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where k and e are the levels of capacity and managerial efforts chosen at time to, X; and wj
are the quantity and the price of raw material purchased from the co-operative members,
respectively, x; and w; are vectors of other variable input quantities and unit prices,
respectively, y is the quantity of output, S is the value of equity, and E is the expectation
operator. The production function y < flk,e,x',x’) is assumed to be increasing in k, ¢, x;
and x; (Brander and Spencer, 1989). Economic theory of agency cost also suggests that
output increases with the level of managerial or workers’ service/effort. On the other
hand, financial theory of agency costs suggests that the level of managerial service likely
declines/increases with the level of debt financing. The effect that the level of debt has on
managerial efforts can implicitly be defined as (Brander and Spencer, 1989):

e=y(D), CDEO (2-12)

In terms of the agency costs theory, e, <0implies higher probabilities of lower
effort exertion. For example, if debt serves as a mechanism against agency costs of free
cash flows, e, >0 implies higher probabilities of higher effort exertion.

The above results may be summarized in terms of alternative hypotheses. The
over-investment hypothesis suggests that when managerial investment decisions reflect
their personal interests rather than those of investors, agency costs of debt result due to
the difficulty financiers have in assuring that their funds are not expropriated or wasted
on unattractive projects. While stockholders want managers to maximize the value of
their stocks, managers might have a personal agenda and they derive utility from
consuming perks. In this case, e, <0. Conversely, the control hypothesis suggests that
in the presence of large free cash flows, debt issues will have positive control effects
(ep>0). That is, debt provides a shield against the agency costs of free cash flow by
reducing free cash flow and constraining management. As debt forces the firm to pay out
the excessive cash flow, it decreases the free cash flow which is at managers' discretion
and thus in danger of being sub-optimally invested.

From an empirical point of view the agency costs of debt are not easily tractable
and testable. In an attempt to deal with an intractable problem, agency costs of debt are
defined as representing a shift in the production function through their effect on
managerial efforts. Thus, there exists a stable relationship between output, inputs and pre-
existing debt level. Taking into consideration that the level of effort is determined by the
debt level (Brander and Spencer, 1989), the solution to the problem in equation (2-11)
will be a set of factor demands of the form

x, =x;(w,wl,y;k,D) Vv, e (1,2,.,n0) (2-13)
where D is the lagged debt, x; is the i-th non-farm variable inputs, X; is the raw material
from members. If these factor demands (derived using Shepherd’s Lemma) are
substituted back into the factor cost function, ¢(.), a short-run minimum value function is

obtained:
wix +wixiiyg f(k,e,xi,le
e,k e argmax, E(S 1S>0)

In this model, while the firm’s cost ¢(.) is publicly observable, € is a private
information of the manager. Thus, the objective of the co-operative agribusiness firm can

SVC=c(w',wl,k,y,D) =min, (2-14)
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be stated as minimizing short-run dual costs conditional on a given level of output, debt
and stock of capital.

Maintaining the assumptions that f (k, e,xi,xj) satisfies the standard properties in

x of production functions and that the input requirement set is nonempty is sufficient to
prove the existence of a well-defined short-run variable-cost function satisfying the
properties of cost functions in terms of x;, Xj and y (Chambers, 1988). Since k and D are
already predetermined in period t, when the other variable inputs are chosen, the
quantities of debt and capacity are exogenous to the short-run variable cost model.
Therefore, this cost function can be defined as the minimum cost of producing a given
level of output (where output is assumed to be exogenously determined) as a function of
variable input prices, capacity, and lagged debt level.

When exerting e, the manager reduces the firm’s costs of production but incurs a
disutility. To measure the agency costs related to debt capital, the derivative of the short-
run cost with respect to debt is used (Kim and Maksimovic, 1990); that is,
ac,(w',w’ k,y,D)

oD,

where AC; is the agency cost for the i-th co-operative agribusiness firm. Agency costs
exist if AC; is positive. When the cost function and the production function are both
differentiable, a unique relationship exists between the agency costs and the marginal
cost, “shirking effect”s, and the effect of debt on managerial efforts. Consider the
Lagrangian:

2=wix +wixi+aly-f(x',x k,e)] (2-16)
where A is a Lagrangian multiplier. The envelope theorem may be applied as follows:

dc(w',wi v,k D) 28fx',x) ke

D ¢D

Recalling that the optimal value of the Lagrangian multiplier for the cost

minimization problem is marginal cost gives:

AC, = (2-15)

2-17)

ac(\vf’wi,y,k, D) N g@_ 8f(xf’x5’k,e) (56(1(,]3)} (2-18)
oD oy \ oelk,D) éD
- 2 i J

where « is the marginal cost of production, of(x XK is the “shirking”
dy : de(k,D)

effect if the agent is shirking, which may result in inefficiency of resource use, and

(Qe(al;;m) is the effect of debt on the level of effort. In this formulation the term

i ) '
( af(x Xk jis always greater than zero, the term (_ae_g%B)_j is greater or equal to

\ 0e(k,D)

§ The agent is said to shirk if he/she chooses not to undertake efficient actions measured in terms of
production performance. Shirking effect, or inefficient action effect, is most likely to occur when contracts
do not satisfy the incentive compatibility constraint. The constraint is satisfied when the contract spells out
incentives that cause the agent to take efficient actions.
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zero, and the term (—) is greater than zero if it represents the output supply function.
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Thus, for an upward rising marginal cost function, agency costs of debt exist if the

term (—a—e—%@)is less than zero. In equation (2-18), only marginal cost of production is

measurable since the managerial effort is unobservable. Yet, managerial effort may be
measured or surrogated by productive efficiency.

Finally, the degree of economic importance of agency costs can be derived by
investigating the elasticity of input misallocation caused by agency costs as:

o (alnci o, wi K, y,D)J _ _(aln C)(alnf(xi’xi,k,e)](aln e(k,D)j (2.19)
o 81nD, dlny \  dlne(k,D) 3lnD -
If there are agency costs of debt, €, > 0. If debt serves as a control mechanism to
mitigate the agency costs of free cash flows, e, 0.

2.3.5 Does Supply Management Matter?

Supply management is a system involving production quotas and producer
marketing boards that regulate and stabilize both the supply and prices Canadian farmers
receive for their poultry, turkey, eggs, and milk products. The supply management system
involves control of imports, production, and pricing. By using a costs-of-production
(COP) formula, the provincial eggs boards set prices. For chicken, turkey and hatching
eggs the boards currently negotiate prices with processors, taking into account market
conditions and input costs. As some agricultural co-operatives are operating in supply-
managed industries, a study of the impact of supply management on cost efficiency
would be a valuable guide to policy makers in this regard.

An important issue is whether the behaviour of the marketing co-operative
agribusiness firm is different under regulatory constraints on raw material supplies and
prices. A policy of limiting total production through the allocation of marketing rights, or
quotas, to producers adds a constraint in the optimising behaviour of producers and
processors in the regulated industry.

In Canada, most poultry processing plants buy, process and sell both chicken and
turkeys under a regulated industry situation. In the case of the poultry industry, the
national producers’ agency for turkey, in consultation with the processors (both co-
operatives and IOFs) at the national level, sets the country’s production requirements
which are subsequently divided among provincial producer marketing boards. For
chicken, the national production requirement is determined through a “bottom-up”
approach whereby each provincial commodity board through consultation with their
processors determines provincial level market requirements (Agriculture and Agri-Food
Canada, 2004).

In a situation where there are many processing firms and/or raw material is not
rationed, supply management may not impose a constraint on individual processing
firms. However, if the raw material (i.e, birds) is rationed’, processors may not operate on

"Volume and prices are established prior to undertaking production and are common knowledge throughout
the industry. In many cases, these prices are negotiated or determined in consultation with processors either
separately or jointly in a province.
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their poultry input demand functions and observed prices and quantity demanded will not
lie on this function (Rude, 1992). As a result of supply management, processors face a
reduced supply of raw materials (Schmitz et al., 2002). Furthermore, with increasing
market concentration® and vertical integration of firms, processors may face a significant
constraint on raw materials. The existence of producer level production quota, along with
market concentration and vertical integration’, may create difficulties for processors in
acquiring raw materials as dictated by their input demand curves. The basic argument
underlying this analysis is that raw material is a binding constraint for processors.

According to Harrison and Rude (2004), for example, the four-firm concentration
ratio for the Canadian chicken industry was 61 per cent in 2001. In 2003, when
considering companies that slaughtered poultry, five companies (Flamingo Foods, Maple
Leaf Poultry, Lilydale Poultry Co-operative, Maple Lodge Farms and Groupe
Dorchester/St. Damase) accounted for fifty five percent of the chickens slaughtered in
Canada (Agriculture and Agri-Foods Canada, 2003). Including the next five largest
companies brought the total share of the ten largest primary poultry processing
companies up to eighty one percent.

Over the last decade, the poultry processing sector in Canada has experienced a
significant rationalization through corporate re-organization, and the introduction of
multi-plants. For example, the number of poultry processing establishments has declined
from about 117 in 1990 to 89 in 1999. This rationalization was accompanied by a
considerable investment in plant and equipment (CANSIM SERIES M101785). Eighty
percent of poultry processing is done by twenty two percent of the plants.

In Alberta, the poultry processing sector is comprised of a few large multi-plant
co-operative (e.g. Lilydale with three establishments) and investor-owned (e.g., Maple
Leaf Poultry with one establishment) firms. For a co-operative processing firm, raw
material may be a binding constraint if it is coming from its member patrons only — due
to vertical integration and supply management. Thus, the behavioural objective of such a
co-operative agribusiness firm will be to maximize short-run members’ restricted welfare
or minimize restricted variable costs conditional on a given level of raw material, output,
debt and capital stock. The restricted cost function for the processors in the regulated
industry is then given as:

(2-20)

. wix! +wixly < flk,e,x', X!
SVC=c(w‘,3<",k,y,D)=minx{ Wikl iy < )‘}

e,k € argmax, E(S 1S20)

where X’ is the supply managed raw material. In this case, it is convenient to assume that
the constraint on the raw material is always binding so that all raw materials available are
utilized and the fixed raw material does not necessarily minimize costs. However,
Shepherd’s Lemma can be invoked to derive shadow prices (values) for fixed (supply
managed) inputs in restricted cost functions. Then, the raw material input demand
function can be solved from the derivative result.

For the restricted short-run cost function, the degree of economic importance of
agency costs can be obtained by investigating the elasticity of input misallocation caused
by agency costs of debt as:

¥ In a concentrated market, without supply management, individual firms could have a much bigger impact
on raw material price.
® Producers/marketing co-operative may be considered as a form of vertical integration.
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o dlnD, dlny \ dlne(k,D) 8InD o
By invoking the Le Chatelier-Samuelson principle, more restrictions make choice
variables less responsive to the changes in exogenous variable (Chambers, 1988). This
suggests that the degree of economic importance of agency costs may be different for
firms operating in regulated and unregulated industries. This can be shown by
investigating the elasticity of input misallocation that is caused by agency costs of debt

as: (alnf(xi,xj,k’e)j(alne(k,D)Jz(alnf(xi,ij,kﬁ)j(alne(k,D)) (2-22)

dlne(k,D) dlnD dlne(k,D) dlnD

which implies that €, > ¢}, . Thus, agency costs of debt may be less pronounced under
supply management. The above condition can also be shown using a constrained profit
maximization problem. Assuming the firm is using only raw materials as variable costs,
for profit maximizing firm this can be shown as follows:

t=Py-wix!-F (2-23)
Differentiating the first order condition with respect to e gives the following:

2 ~2
A SN B ) (2-24)
ox’ox’ 0x'0e

From the profit function the optimal supply function may be defined as Q* =
f(x;,e,k), and 1t can also be shown that :

By* ofdx) of

=t (2-25)
Oe ¢ox’de Oe .
substituting (2-14) into (2-15)
NEal
oy*_ [of ) oxige i Of : (2-26)
oe ox? o°f coe
. o’f . o*f
By the second order condition, ———< 0. Note that it can be assumed that ——>0
ox’ox? ox’0e

since an increase in effort level would raise the marginal productivity of the raw
materials. This is plausible under many scenarios, but does not necessarily hold. Now, if
the level of raw material is restricted by the quota system the above equation reduces to:

dy® * - oy°* oy* S ; N
= — suggesting that < , Where y™* is processor’s optimal output under
ce 0Oe oe oe
supply management policy.

Further to the above analyses, if we assume a fixed proportion production
technology (Royer and Bhuyan, 1995) between the raw materials supplied by members
and the output of the processing co-operative firms, agency costs may be zero
since 8y/Ce = 0. Theoretically, it can be argued that the regulatory environment matters
as to whether the financial structure affects the cost efficiency of co-operative
agribusiness processing firms or not. This proposition is explored using empirical
analysis in this section. Intuitively, Canada's supply management system along with
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vertical integration may serve as a monitoring system. In this situation, the board of
directors is able to prescribe the optimal output policy in an ex ante sense and the
manager implements it faithfully, presumably because the board of directors would be
able to observe whether the firm deviated from that policy. Firm managers may not
indulge themselves in input misallocation because the level of output is determined
mainly by the level of raw material (i.e., binding constraint) used. Management of the
processing firms is likely to increase their selling prices and is likely to adopt cost
minimizing means of using other variable and fixed inputs.

The provincial marketing boards control/set input prices (Schmitz et al., 2002) or,
alternatively, producer prices. Differences in the prices various processing firms charge
is, however, less likely to be significant since they all use inputs that are regulated and
they all sell in closely related distribution channels. As such, prices of processor’s output
may not be a choice variable for management, particularly as the retail sector is also
heavily concentrated (Fulton and Tang, 1999). Thus, to obtain higher gross profit
margins, management of the processing firms in supply-managed industry may have to
adopt more cost efficient ways of using other inputs. In agency cost theory, this
managerial disciplining mechanism may result in lower probabilities of exerting lower
efforts, or alternatively higher probabilities of exerting higher effort levels.

The above argument about the fixed proportion relationship between inputs and
outputs may be extended to retailing co-operatives where the major activity involves
buying products for transformation and re-sale. Intuitively, because the level of sales is
directly related to the volume of goods bought for re-sale, the co-operative’s board of
directors may have efficient control over the level of goods bought for
wholesaling/retailing, M, which constitutes the major share of the costs of production.
Put differently, since the supply co-operatives have a clear idea of their own needs,
monitoring the level of output would be more efficient. Thus, there may be a lower
probability of information asymmetry and managers are less likely to undertake projects
that increase their personal benefits.

Furthermore, as the transactions relating to labour and other inputs make up a
relatively small proportion of the total costs of production, the impact of debt on resource
misallocation is relatively low. Management has to strive to increase efficiency of labour
use and other variable inputs in order to minimize costs. For the retailing/wholesaling co-
operative, the measure of agency costs of debt may be defined as follows:

ac(W‘,V,k,D);_(EE} ol k) (5e(k’D)) 2-27)
D ~ \av A éelk,D) \ D

Thus, in situations where the board has efficient control over the level of output
produced or service provided, it can be argued that past debt leverage and current value-
added for retailing/wholesaling co-operative firms will be negligible (ie,

de(k, D)

(—-55—) ~0) or close to zero. This is because the management exerts more effort to

minimize costs of labour input, other variable inputs and fixed inputs.

2.3.6 Does Co-operative Governance or Structure Matter?

Corporate governance refers to’ the mechanisms and process by which
corporations are governed. That is, it is a process by which owners of the firm attempt to
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minimize agency (Jensen and Meckling, 1976) and transaction costs (Coase, 1937)
associated with doing business within a firm. Hart (1995) defines corporate governance
as follows:

Corporate governance issues arise in an organization whenever two conditions

are present. First there is an agency problem, or conflict of interest, involving

members of the organization — these might be owners, managers, workers or
consumers. Second, transaction costs are such that this agency problem cannot be

dealr with through a contract. (Hart, 1995)

Shleifer and Vishny (1997) describe corporate governance as follows:

Corporate governance deals with the ways in which suppliers of finance to

corporations assure themselves of getting a stream of returns on their investment.

How do the suppliers of finance get managers to return some of the profits to

them? How do they make sure that managers do not steal the capital they supply

or divert it to other uses? How do suppliers of finance control managers?

(Shleifer and Vishny, 1997: p 737)

Thus, in the absence of complete contracts and where agency costs are present
corporate governance does have a role in the success of a firm. In general, managerial
interests may prevail when governance mechanisms are weak, allowing managers a
significant amount of autonomy in making strategic decisions. If the board of directors
controls managerial autonomy, or if other strong governance mechanisms are used, the
firm’s outcome will approach that desired by the member patrons.

The argument in this section is that whether a co-operative is federated or
centralized (Figure 2-1) matters in terms of the degree of agency costs of debt. By
definition a federated co-operative is a co-operative of co-operatives where the members
of the federative co-operative are themselves local co-operatives (Figure 2-1). The
federated co-operative is a supplier of all important goods and services to local co-
operatives. Federated co-operatives purchase farm input supplies in bulk and transform
for resale to member co-operatives, who then resell them to their farmer-members in
order to maximize the welfare of their members (e.g., farmers). In order to assist the local
co-operatives in being more profitable, federated co-operatives may sell supplies to them
at lower prices. At the other end, the objective of the local retail co-operatives is to
maximize the welfare of the individual members (i.e., producers) by providing supplies at
lower prices and/or by buying farm products delivered for marketing at higher prices. In
the centralized organizational structure, decision making authority is retained at higher
managerial levels. However, in a decentralized organizational structure, decision making
authority moves down to the member co-operatives in the firm which have the most
direct and frequent contact with member patrons.

The potential impact of the corporate governance system may be seen through an
assessment of the reliance of “members” on the performance of the co-operative in terms
of the impact on their own welfare. In the case of the centralized co-operative, members
are individual farmers or business owners. Their welfare and viability are largely
determined by the performance of their own businesses, as patronage from the co-
operative represents a relatively small proportion of total income.

In contrast, the members of federated co-operatives are themselves co-operatives.
Their livelihood depends on profits earned by retailing goods and services to their
individual members (i.e., farmers or business owners). The success of these member co-
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operatives is very much dependent on the efficiency of the federated co-operative. Any
inefficiency at the federated co-operative level is transferred, through higher prices paid
for goods and services, down to individual member co-operatives.

As the central element of the member co-operatives’ control in the federated co-
operative, the board of directors of the federated co-operative is responsible for the
governance - directing and controlling- of their organization in order to efficiently
respond to individual local co-operative demand. Given the decentralized nature of the
federated co-operative structure, in order to ensure survival of the individual member co-
operatives, they will demand efficient and effective decision making authority at the
board level by taking into account the optimal balance between the business and
association incentives of the federated co-operative. Thus, it can be argued that if there is
effective/efficient co-operative governance, the altered managerial incentive effect of
debt leveraging is minimal under the federated co-operative scenario. Given the agency
cost theory, effective corporate governance may lead to higher probability of exerting
higher efforts.

2.4 Empirical Model

In applied production analysis selecting a functional form for the cost or profit
function is an important step in assessing the characteristics of a technology (Ivaldi et al,
1996). In empirical cost function studies the most commonly used functional forms are
the Translog (Christensen et al 1973), generalized Leontief, Fourier (Gallant, 1981),
generalized Cobb-Douglas and Cobb-Douglas forms. One of the restrictions with the
Cobb-Douglas specification is that it imposes the condition of a unitary elasticity of
substitution among inputs, a priori. Rather than imposing such restrictions at the outset, it
is preferable to test these within the framework of a more flexible cost function
specification. To avoid the shortcomings inherent in the Cobb-Douglas specification,
most cost and profit function studies incorporate more flexible functional forms such as
the translog or generalized Leontief functions. A further advantage of using flexible cost
functions is that they yield direct estimates of the various Allen-Uzawa elasticities of
substitution. These parameters are important in describing the pattern and degree of
substitutability and complementarity among the factors of production. Furthermore, in
cost models, the effect of debt on the demand for inputs can be directly estimated. If the
effect is positive, debt is input-using; if it is negative, debt is input-saving. Although
studies have favored the use of flexible functional forms (e.g., Diewert 1971), the
question of which flexible functional function to use is an empirical one. In this study, the
Translog cost function that incorporates the debt level as a “shift-variable"® is proposed
for use, as follows:

' In traditional analyses of production and performance, decisions on real economic variables are kept
separate from financial decisions. However, recent research has shown that rea/ and financial decisions of
firms may be interconnected due to the existence of asymmetric information, information costs and the
consequent frictions in capital markets (Hossain and Jain, 2001). In this study, the potential effect of debt
on real economic decisions is incorporated as a shift variable.
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where SVC, is the observed short-run variable cost in the t-th time period, y; represents
output in the t-th time period, wy is the price of the j-th variable input'' in the t-th time
period, D..; is lagged debt in the t-1-th period, k: is is the level of quasi-fixed capital stock
in the t-th period, T is time included to capture variation in technology over time, B’s are
parameters to be estimated, and &; is a stochastic term.

The effect of agency costs of debt on total variable cost and input allocation can

be measured and tested using the parameters fp, Bop, Byp, Bxp. and Bjp. For the Translog
cost functional form, the economic importance of principal-agent problems can be

assessed by estimating the agency costs of debt:

SVC
AC, =D—(BD +Bop D, +BpIny, + 5,8 Inw, +Byo Ink,) (2-29)

t=]

Debt shifts the total variable cost curve of the co-operative agribusiness firms if
the estimates of Bp and Bpp are statistically significant. This effect of indebtedness is
defined as the “neutral” effect (Kim and Maksimovic, 1990) or “cost-neutral
indebtedness” since the cost curve is not biased towards any input share (Chambers,
1988). Cost-neutral indebtedness means that cost-minimizing input ratios are independent
of the level of debt. If the debt is not cost-neutral, debt shows a greater percentage
adjustment in one input than in another resulting in a bias effect of debt; that is, debt
changes cost-minimizing input ratios. Therefore, debt is said to be unbiased (share
neutral) if it leaves the relative cost shares undisturbed; that is,

S Si(w,y,k,D) =0 (2-30)
8D | S;(w,y.k,D)

Cost shares are independent of the level of debt if indebtedness is share neutral. If
indebtedness has a biased effect it alters the input allocation of the co-operative firms.
Indebtedness is said to be input —j using if:

81nS.(w,y,k,D) S0 (2:31)

D
and input —j saving if
81nS,(w,y,k,D) <
D

From the Translog cost function, this can be determined by testing the

significance for the estimates of the parameters Bjp. Debt is said to be j-th input biased, if

Bip is statisticaily significant. In sum, agency costs do not exist if there are neither neutral
nor biased effects of debt.

0 (2-32)

' Note that for firms in a supply managed industry raw material price is replaced by raw material quantity.
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2.5 Data Description

The empirical model is estimated using time-series data for five case co-operative
agribusiness firms: Lilydale Foods (LF), Alberta Honey Producers (AHP) Co-operative,
Federated Co-operative Limited (FLC), Saskatchewan Wheat Pool (SWP) and United
Farmers of Alberta (UFA).

[Currently], Lilydale Foods is the largest poultry [processing co-operative] in the

country. Lilydale operates eight processing plants, five hatcheries, six corporate

farms, one egg plant and one manufacturing plant. Lilydale generates hundreds
of products, which are sold throughout Canada as well as to an international

marketplace. (Lilydale Foods, 2004).

FCL is owned by more than 300 retail co-operatives as their own central
wholesaling, manufacturing and administrative organization. FCL is involved in business
operations such as petroleum retailing, grocery, family fashions, feed, food, forest
products, and hardware and building products. Member co-operatives and FCL are
known as the co-operative retailing system in Western Canada. FCL is selected to
represent a case of federated co-operative type.

The AHP Co-operative processes and packages pure natural honey and honey
related products. The Alberta Honey Producers Co-operative is also involved in value-
added operations to process and market producers’ wax. Alberta Honey Producers also
contains a retail outlet which, of course, sells honey. The AHP has the largest beekeeping
supplies retail outlet in Western Canada.

SWP is a Canadian publicly traded agri-business ‘co-operative’ created by
Saskatchewan farmers in 1924, and is a leading service provider in Saskatchewan. The
Pool's primary businesses are grain handling and marketing - supported by one of western
Canada's largest agri-products retail marketing operations. The Pool is involved in agri-
food processing and maintains feed processing and hog production operations.

Finally, UFA is a member owned Alberta-based co-operative that offers a wide
selection of genmeral farm supplies, building materials, consumer goods, fuel and
petroleum products. It has a network of 34 farm supply stores and over 110 petroleum
outlets strategically located throughout Alberta.

This study is unique in that firm level disaggregated data are used to measure and
compare agency costs of debt across different regulatory environments. For this study, LF
is an example of a firm facing regulated raw material supplies/prices for processing. For
all co-operatives, data on sales of co-operative output, costs of labour, costs of raw
material inputs, costs of other variable inputs, depreciation, capital investment, property,
buildings, equipment, long-term debt, are obtained from annual reports of the co-
operatives. The long-term debt is zero over the period 1997-2001 for FCL. To avoid
problem related to taking logarithm of zero the value 0.0001 is added to the debt series.
The retail trade industry hourly wage rate is obtained from Statistics Canada Database
(CANSIM'2 L180481) and other sources. The consumer price index for transportation
(as a proxy for marketing services) (CANSIM-P200174) and for utilities (water, fuel and
electricity) (CANSIM-P200089) are obtained from CANSIM.

For LF and AHP, data for prices of raw materials are obtained from the Annual
Survey of Manufacturers (ASM) by dividing the aggregate value of commodity shipped

12 CANSIM stands for the Canadian Socio-Economic Information Management System.
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by quantity shipped for the industry. Raw materials price indexes for grains and others
are obtained from CANSIM (Table Number: 3300001). For LF and AHP, wage rates are
obtained from ASM by dividing total wages of production workers by hours worked by
production workers for both industries. Raw material prices for honey are obtained from
CANSIM II (SERIES V170371) by dividing the value of farm production by quantity of
honey produced. Output prices of processed poultry are obtained from ASM and
Agriculure and Agri-Food Canada. To obtain values’ for honey output, sales are deflated
by prices of output. The consumer price index (CPI) (CANSIM P700000), price index of
honey containers (CANSIM II SERIES V1574833), price index of utilities, interest rates
are obtained from Statistics Canada (CANSIM B14016/ Matrix 2526). The GDP deflator
(V647710) and Fixed Capital GDP deflator (V647718) are obtained from CANSIM II to
compute per unit cost of capital. A summary of data sources is given in Table 2-2. Table
Descriptive statistics are given in Table 2-3 and Table 2-4.

2.6 Model Results and Discussion

Parameters for the systems of cost and share equations are estimated using the
nonlinear least squares procedure in Time Series Processor (TSP) 4.5. Five separate
short-run cost and cost share system of equations — two for processing marketing co-
operatives [restricted (LF) and unrestricted (AHP)] one for a federated wholesaling co-
operative (FCL), one for a retail farm supply co-operative UFA), and one for a grain
marketing co- operative (SWP) —~ are estimated. The nonlinear least squares parameter
estimates are given in Table 2-7 to Table 2-11. Reasonable numbers of est1mated cost
function parameters are statistically significant at the 5 per cent level. The R*’s for the
estimated equations are within the reasonable range (Table 2-6). Tests for autocorrelation
are conducted for each model using a Likelihood Ratio test. The calculated chi-square
values are given in Table 2-6. The critical chi-square value is 3.841 for one degree of
freedom at a 5 per cent significance level suggesting that there is an autocorrelation
problem for the AHP and LF models. The existence of residual autocorrelation for the LF
and AHP models may be an indication of incorrect functional form, omitted variables, or
missing dynamic specification (Verbeek, 2000). Those models are corrected for first-
order autocorrelation.

For the co-operative firms’ optimization behaviour to be consistent with cost
minimization, the estimated cost functions must fulfill the regularity properties of a dual
cost function. In this study, the homogeneity and symmetry restrictions are imposed prior
to estimation. The curvature and monotonicity conditions are checked. Monotonicity
requires that the estimated cost shares equations and the estimated elasticity of cost with
respect to output be nonnegative. Monotonicity in input prices and output is evaluated at
the mean value and it is found to hold for all models.

Concavity requires that the Hessian matrix be negative semi-definite. The cost
function is concave if the eigenvalues of the Hessian matrix are negative or zero at each
data point. The eigenvalues are calculated at the mean value of variables in the model.
The calculated eigenvalues ‘are non-positive for all estimated cost functions. Thus, the
current cost functions fulfill the regularity property of concavity. In general, the estimated
cost functions are consistent with the cost minimization behaviour, given other un-
modeled effects.
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2.6.1 Elasticities of Substitution

Often Allen elasticities of substitution (AES) are used to demonstrate estimated
substitution possibilities between inputs. The Allen partial elasticities of substitution (o)
can be calculated as ;= (Bii +S0 - Su)/ St . i=i-th input; and o; = (ij +S;i Sj:)/ SuSje» 1,j= 1
th, j-th input (i5j). The AES is calculated at the mean value of input shares and other
variables and are given in Table 2-12 and Table 2-13. The cross AES among inputs are
all positive for both regulated and unregulated cost functions suggesting that inputs used
in the processing activities of the co-operatives are substitutes. For the FCL, SWP and
UFA model the cross substitution elasticity between labour and other inputs is positive
and statistically significant. The signs of the own AES for all models are negative which
conforms to economic theory.

2.6.2 Input Price Elasticities of Demand

The cost structures of the co-operative agribusiness firms can further be explored
by computing compensated input demand elasticities. The own price elasticities of
demand are calculated as g; = (B, /S;) +S; —1. The cross price ¢lasticity of demand of the

ith input with respect to the jth input price is calculated as g; = (8;/S;) + Sy -

The estimated short-run own price elasticities of input demand for restricted and
unrestricted cost functions have the expected sign confirming to the economic theory.
Consistent with the Le Chatelier-Samuelson principle or Envelope theorem (Varian), the
short-run own price elasticities are higher (in absolute value) for the co-operative firm in
an unregulated industry. The estimated elasticities are given in Table 2-14 and Table
2-15. For Alberta Honey Producers Co-operative, the short-run own price elasticities -of
input demand are -1.0085, -0.2875, and -0.6233 for labour, raw material and other inputs,
respectively, and are statistically significant at a 1 per cent significance level. For
Lilydale Poultry Co-operative, the short-run own price elasticities of input demand for
labour and other inputs are -0.4310 and -0.5349, respectively, and are also statistically
significant at the 1 per cent significance level. As compared to the unrestricted model,
labour and other inputs are less elastic for the restricted short-run cost function. For
Federated Co-operative, the estimated labour and material inputs demand elasticities of
price are —0.3113 and -0.5001, respectively. For Saskatchewan Wheat Pool, the
estimated labour and material inputs demand price elasticities are -0.210 and -0.010,
respectively. For United Farmers of Alberta, the estimated labour and material inputs
demand price elasticities are -0.373 and -0.020, respectively.

Output elasticity of demand is calculated to examine the responsiveness of input
demand to changes in output (Table 2-16). For Alberta Honey Producers Co-operative,
the output elasticities of demand for labour, raw materials and other inputs are 0.257,
0.860, and 0.765, respectively, and are statistically significant at the S per cent level. For
Lilydale Poultry Co-operative, the output elasticities of demand for labour and other
inputs are 0.595 and 0.472, respectively, and are statistically significant at the 5 per cent
level. For Federated Co-operative, the output elasticities of demand for labour and other
inputs are 0.688 and 0.554, respectively, and are statistically significant at the 5 per cent
level. The output elasticity of demand for Saskatchewan Wheat Pool is 0.121 and 0.161
for labour and other inputs, respectively, and are statistically significant at the 10 per cent
level. For United Farmers of Alberta cost function, the output demand elasticity for
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labour and other inputs are 0.081 and 0.126, respectively, and are statistically significant
at 10 per cent level. All of the signs for the elasticities are as expected. The above results
suggest that demands for all inputs increase with increased in output, which is consistent
with the monotonicity property.

2.6.3 Returns to Scale

Returns to scale is technical property of the production function that measures
"economies of scale" (i.e. advantages to size) or "diseconomies of scale" (ie.
disadvantages to size). Table 2-17 shows returns to scale measures for the case firms.
Model results indicate that increasing returns exist for each of the case firms with the
magnitude being greatest for Saskatchewan Wheat Pool and United Farmers of Alberta.
Returns to scale suggest that case co-operatives have not reached their optimal size.
These results may indicate that the case firms are operating under suboptimal firm size,
suggesting why some co-operatives are involved in merger and acquisition, increasing
plant capacity using increased debt borrowing or by going public. For example, based on
an out of sample forecast a 10 per cent increase in output for AHP would have resulted in
approximately a 5 per cent decrease in average variable costs of production and about a 9
per cent reduction in marginal costs of production. For UFA, all other things being
constant, a 10 per cent increase in its value added would have resulted in approximately 9
per cent reduction in average variable costs of production.

2.6.4 Agency Costs of Debt

The main objective of this study is to examine if there are any agency costs of
debt impacting decision making in co-operative agribusiness firms in Western Canada.
First, the hypothesis that debt is not an argument of the cost functions for the agribusiness
processing co-operatives is tested using Likelihood Ratio tests.

The calculated chi-square is 14.642 while the critical chi-square value is 12.590 at
a 5 per cent significance level with six degrees of freedom for the AHP model. For the LF
model, the calculated chi-square value is 15.070 with a critical chi-square value of 11.071
at the 5 per cent significance level with five degrees of freedom. Thus the null hypothesis
that debt level does not affect the co-operative agribusiness firms’ total variable costs is
rejected at the 5 per cent level of significance. For FCL, the calculated chi-square value is
0.45 with 5 degrees of freedom implying that debt is not an argument of the Translog cost
function. For the SWP and UFA models, the calculated chi-square values are 17.508 and
17.062, respectively. The critical chi-square value is 11.071 at the 5 per cent significance
level with five degrees of freedom indicating that for both Saskatchewan Wheat Pool and
United Farmers of Alberta models debt is a shifter of the short run variable cost function.

2.6 4.1 Alberta Honey Producers Co-operative

The AHP co-operative is a member owned co-operative that processes and
packages pure natural honey and honey related products. The AHP co-operative has the
largest retail outlet in Western Canada for beekeeping equipment, supplies and apparel.
The co-op also processes and sells beeswax products from craft grade to pharmaceutical.

Over the period analyzed in this study, AHP showed a significant dependence on
debt financing. As evident from Figure 2-4, AHP’s debt to equity ratio was moving
strongly upward in the latter part of the 1990°s up to approximately 5 in the mid 1990’s.
For the AHP co-operative, the cost elasticity of indebtedness is calculated at the
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beginning (1975), middle (1985), and ending (2001) values of the time series (Table
2-19). The elasticity is also estimated at mean values of the variables in the model. For
the AHP co-operative model, the estimated cost elasticity of debt is 0.067, and is
statistically significant at the 5 per cent level of significance. This is consistent with the
prediction of the agency costs of debt that as debt increases there is a decrease in cost
efficiency. This suggests that as the level of debt increases managerial efforts to increase
the firm’s value decrease resulting in a decrease in the efficiency of resource use. Other
things held constant, a 10 per cent increase in the level of debt has resulted in 0.67 per
cent increase in the total variable costs of production for AHP co-operative due to
conflict of interests. This result is also consistent with the comments from Bee Maid
Honey Limited Chair of the Board quoted below.

With the management agreement with Bee Maid Honey Limited, we have

been able to compare and evaluate the salary arrangements with staff at

all levels with the organizations; some inequalities have been found and

are being corrected. The employees deserve to be paid fairly for the efforts

they put forth for the organization ... It is evident that we are not yet

totally efficient in our management and organization... -Chairman of the

Board (Alberta Honey Producers Co-operative Limited, Annual Report

2002: p.3).

The effects of individual variables on the cost elasticity of debt can be explored
using the second-order coefficients. For example, Ppy measures the effect of debt on
variable costs of production for different levels of output. For the AHP co-operative, the
estimated value of this coefficient is -0.153, significant at the 5 per cent significance
level, indicating that increases in debt resulted in lower variable costs as AHP co-
operative firm’s output increased. All other things being constant, a 10 per cent increase
in output for AHP would have resulted in approximately 25 per cent reduction in agency
costs of debt. The parameter estimate of Bp (0.034) is positive and that of Bpp (-0.047) is
negative which suggests the direction of the neutral shift in cost function is unclear. If the
effect of Bp (0.034) outweighs that of Bpp (-0.047), there would be an upward neutral
shift in cost function, with a downward shift otherwise. Parameter estimates for Bip (-
0.001), Bro (0.010), Bup (-0.009) are statistically insignificant suggesting that there are
no biased shifts in the cost function.

To explore the impact of indebtedness on input demand, the elasticity of demand
for the i-th input with respect to debt is derived below. The cost share of the i-th input is
defined as:

Wi X;, S, SVC,
T Xy s ———
SVC, W,
Taking differentiating quantity of input with respect to debt gives:
Olnx;, 0InSVC, oS, Olnw, b Olnw,

= Inx, =InSVC, +1nS, ~Inw, (2-33)

, = + - , but ———= (2-34)
o0lnD,, dJlD,,; éInD,, JlnD,, dlnD,_,
- dlnx, S ﬂw : \.,.
oInD, 1B +Zi,6,.j lnw,+B,InD,+ B, Iny,+f, Ink + 5, lnTimeJ
[Bo+ Boo 0D, + B Iy, + 3 o Inw, + By Ink | 2.35)
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a]‘nxit .
Seip = 3D, =B/ Si) + AC (2-36)
where
8InSVC,
AC, =mD (BD +BopInD, +Bplny, + X ;B lnw, +Byp lnk‘)

The estimated input demand elasticities with respect to debt are 0.052, 0.079 and
0.033 for labour, raw materials and other input category, respectively, for the AHP co-
operative (Table 2-18). For raw material, as an example, a 10 per cent increase in debt
may lead to a 0.79 per cent increase in the demand for raw honey. Thus, debt has
increased the demand for labour and raw materials which is a combination of biased and
neutral effects of debt.

2.6.4.2 Lilydale Foods: Supply Management Matters

LF was established in 1940, when a group of farmers established the "Alberta
Poultry Producers Ltd." to help them provide better quality poultry products to a wider
consumer base. The company's first plant was purchased in the downtown sector of
Edmonton, Alberta in October, 1941. This first plant, called the Wainberg plant, was the
headquarters for the company from 1941 to 1967. Currently, Lilydale has HAACP
approved processing plants in Abbotsford, Port Coquitlam, Lethbridge, Calgary,
Wynyard and 3 plants in Edmonton, including the head office. Lilydale has 5 hatcheries,
1 egg plant and 1 equipment manufacturing division. Lilydale provides products for all of
Western Canada, including British Columbia, Alberta, Saskatchewan, and Manitoba, as
well as parts of the Yukon, North West Territories and Quebec. The company also
exports to Japan, Mexico, Russia, and the United States. Lilydale has become a fully
diverse food processing company with focus on a growing international market place.
Lilydale prides itself on its extensive product line, with hundreds of products including
chicken, turkey, beef and pork. Over time, LF has increased its debt-equity ratio from
approximately 1.17 in 1990 to 2.23 in 2000, suggesting increasing dependence on debt
financing for investment (Figure 2-5).

For Lilydale Foods the estimated cost elasticity of debt is negative and
statistically significant. This suggests that the agency costs of debt decrease as leverage
increases. This may, however, be interpreted as agency costs of equity; that is, the higher
the proportion of equity capital the higher the costs of production. Based on the
hypothesis and empirical results it is possible that supply management might have
lessened agency costs of debt. This might have been due to the fact that supply
management, through predetermined levels of raw materials, is equivalent to a system of
monitoring the level of processor output and avoiding managerial shirking-effects that
affect the level of output negatively. According to the Lilydale Foods 2001-2002 annual
report,

Within the industry, supply of product to processing plants is governed by

national and provincial boards that directly impact quantities and live

prices. As a result, the Co-operative only has control over the efficiency

of its operations, which is a much smaller component of the total cost of

merchandise [i.e., total variable costs] sold (p.28).
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In the estimation of the systems of cost and shares equations, dummy variables
are included for Lilydale model in order to capture major structural changes that have
occurred over time. These periods are provided in Table 2-5. Results suggest that the cost
share of labour has gone down since the purchase of the de-boning plant in Edmonton.
The coefficients for dummy variables representing the structural changes in the 1980°s
(i.e., in 1983 and 1986/87) are statistically significant and positive. This suggests that
total cost and cost share of labour increased after these changes. Finally, the coefficients.
for the purchase of a plant in Saskatchewan in 1999 are statistically significant and
negative for labour cost share equation. This may indicate that cost share of labour
decreased after this period.

2.6.4.3 Federated Co-operative Limited: Corporate Governance Matters

FCL, a federally regulated co-operative, is the second largest Canadian co-
operative in terms of revenue. FCL is owned by more than 300 retail co-operatives as
their own central wholesaling, manufacturing and administrative organization. The retail
co-operatives serve an estimated 1,000,000 individual co-operative members from
Thunder Bay in northwest Ontario to the Queen Charlotte Islands on British Columbia's
West Coast, and from the U.S. border to the Arctic Circle. The Co-operative Retailing
System employs more than 3,000 people within FCL and an estimated 15,000 people at
retail co-operatives, for a total workforce of more than 18,000 people in western Canada.
Over the study period, the long term debt to equity ratio for FCL was consistently
decreasing, suggesting limited dependence on debt for financing capital investment. Yet,
short term debt was increasing after the mid 1990°s (Figure 2- 6)

For FCL, the demand elasticity with respect to debt is -0.0213 and -0. 0768 for
labour and other inputs, respectively, but statistically insignificant at the 10 per cent level.
The absence of agency costs of debt for Federated Co-operatives may be at least partially
explained in terms of its co-operative governance. In the quest for successful business
operation, good governance — the way a company is directed and controlled- is
indispensable. A co-operative with sound corporate governance demonstrates that the
board of directors and management are accountable to the members for the performance
of the business and the stewardship of assets. Such a co-operative may be viewed as
innovative, transparent and more attractive to existing and potential members. This
condition may lead to easier access to investment capital. In addition, as noted earlier,
there are incentives, within a federated governance structure, for individual member co-
operatives to take an active role in ensuring efficient decision-making. Collaboration
among local co-operatives on strategic research is also beneficial as risk reduction and
cost sharing are achieved (Kyriakopoulos, 1998).

The results in this study do not imply that the federated co-operative is always an
efficient structure (Kyriakopoulos, 1998). -Co-operatives organized in the federated
system may suffer from certain drawbacks when their entrepreneurial decisions are taken
into account. Competition among local member co-operatives may be counterproductive,
impairing coordination of processing or marketing functlons (Schrader 1989) at the
federated level.

As stated in its annual reports, one of the principal activities for the FCL involves
provision of organizational and management services to the member retail co-operatives.
The Canadian Co-operative Association (CCA) cites Federated Co-operative Limited as
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an example of good co-operative governance. According to the Canadian Co-operative
Association:

...Federated Co-operatives Ltd. conscientiously breathes life into the co-operative

principles in its governance.... Member co-ops are supported by courses in

human resources, financial services, member relations, etc. (Canadian Co-
operative Association. Autumn 2002. Those Things We Stand For:
hittp:/fwww.coopscanada.coop/NewsLetter/Governance/.)

Furthermore, a closer look at the trend in the long-term debt of FCL shows a
consistent decline over time going down to zero in 1998 and later years (Figure 2-6). This
may indicate a behavioural change on the part of the decision makers in order to reduce
the costs of borrowing (both direct and indirect). The coefficient Byq is equal to —0.032,
suggesting that variable cost declines with debt as output increases. Yet, this coefficient
is statistically insignificant. The parameter estimates of Bp and Ppp are statistically
insignificant suggesting that there is no neutral shift in cost function. The parameters
estimates for Brp (0.001) and Byp (-0.001) are statistically significant. This may imply
that labour cost share increases and other input cost share decreases as debt increases.

2.6.4.4 United Farmers of Alberta

The UFA was founded in 1909 as a merger of the Society of Equity in Edmonton
(1905) and the Alberta Farmers Association (1906). UFA was an amalgam of a local club
and a political lobby group. Today, UFA is one of Canada's largest agricultural
organizations with over 106,000 active members. With its 34 farm supply stores
throughout Alberta and over 120 petroleum and fuei cardlock outlets located throughout
the province, as well as in British Columbia and Saskatchewan, UFA offers a wide range
of products and services for farms, ranches, homes and businesses. It was also involved
in marketing farmers’ grain. According 2003 UFA’s Annual Report:

UFA’s business is distributing petroleum and farm supplies to farmers, ranchers,

consumers and commercial accounts. UFA provides crop protection products,

farm buildings, housing packages, lumber, grain storage units, livestock
supplements, feed grain trading services and related goods and services to rural
communities. UFA’s staff and independent agents utilize 118 petroleum outlets,

34 farm supply stores and Stirdon/Betker facilities to service its members and

customers. (p.1). -

Over the study period, the debt to equity ratio for UFA’s is lower as compared to other
co-operatives (Figure 2-7). ‘

The cost elasticity of indebtedness, calculated at the mean value of the time series,
is equal to 0.030 and is statistically significant at the 5 per cent level. All other things
being equal, on average, a 10 per cent decrease in the level of debt would have resulted in
0.3 per cent decrease in variable costs of production for UFA. The extent of agency costs
of debt for UFA is lower than that for the two marketing co-opératives (1.e., AHP and
SWP). This is consistent with predictions based on theory. The coefficient yq is equal to
~0.002 and is statistically significant at the 5 per cent level. This result may suggest that
debt has a negative impact on variable costs of production as output increases. The
parameter estimates for Bp (0.023) and Bpp (0.002) are statistically significant suggesting
that debt has resulted in an upward shift in the cost function. For UFA, debt has also
resulted in a biased shift in the cost function; that is, BLp = 0.0003 and Bup = -0.0003.
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The effects of debt on variable costs of production increases as the level of capacity
increase (1.e., Bpk =0.008).

2.6.4.5 Saskatchewan Wheat Pool: Going Public

SWP is a publicly traded agribusiness and is the largest grain handler and
marketer in Saskatchewan. SWP is a company that started out as a co-operative of
Saskatchewan farmers trying to get a “fair price” for their crops and tumed into one of
the province's biggest companies. On Aug. 25, 1923, the Saskatchewan Co-operative
Wheat Producers Ltd. was established and shares were allotted to those who would
eventually form the company's first board. It has been informally called the
Saskatchewan Wheat Pool ever since. During the period 1990-2002, the Saskatchewan
Wheat Pool had debt-equity ratios above 1.0, with the exception of 1992 and 1999,
suggesting a need to reduce its debt load (Figure 2-8). The debt burden is largely because
of the elevator construction race across the prairies.

The Saskatchewan Wheat Pool (SWP) was sliding toward an inexorable debt

crisis. Only through a fire sale of assets was it able to meet debt-repayment

obligations in fall of 2002 (Byfield, 2002).

The SWP currently faces considerable financial and organizational challenges (Fulton
and Giannakas, 2001).

For SWP, the variable cost elasticity of indebtedness at the mean value of the
series is 0.053 and is statistically significant at the 5 per cent level. On average, variable
costs of production would have decreased by 0.55 per cent had debt been reduced by 10
per cent, all other things being equal. The following observation may support the agency
costs of debt resulting from over-investment in negative NPV project:

Before going public in March of 1996, the company had gone deeply into debt to

acquire several subsidiaries. Farmer-members, who know all too well how

dangerous that can be, were unnerved by the Pool's activities. They had joined
the pool to avoid debt and to unify against corporate interests who, they felt, were
out to swindle them out of a season of hard work. ... At the same time Wheat Pool
members were getting older, and one of the benefits of being a member is that at
retirement you can cash out your investment. In 1995 the Pool expected 46 per
cent of its members to do just that within 10 years. Going public seemed the best
way to generate revenue for a looming cash crunch. ... The Pool was also
slimming down its grain handing operations in 1995. Only 564 grain elevators
were operating when the company went public and it was planning to close more
at a rate of 20 a year in conjunction with planned rail closures. Class B shares
opened on the Toronto Stock Exchange in 1996 at 812 each; they traded as high
as 824 in late 1997. Now, as the Pool tries to pull itself from the jaws of
bankruptcy, its shares are hovering around 70 cents each.

http://sask.cbc.ca/saskpool/4.html (Accessed: October 21, 2004).

Macey (1997) argues that if the corporate governance system in a particular jurisdiction
is not functioning well, entrepreneurs will not be able to make credible commitments to
outside investors that they will be treated fairly after their initial investments have been
made. The fact that SWP’s share price is not performing well may partly indicate the
existence of ‘ineffective’ corporate governance resulting in significant agency costs of
debt. ,
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Investors will not pay full value for firms with weak corporate governance

because they will discount the price they pay for such firms by an amount

sufficient to compensate them in the future for possible exploitation by

management. (Macey, 1997).

Further to this analysis, in the case of SWP public offering there are agency
problems between members of the co-operative and external investors. The co-operative
members’ objective is to receive higher prices for their farm products whereas external
investors’ objective is lower prices for products purchased from member (non-member)
farmers. As a result the public/external investors may have less confidence on the
expected future benefits they may receive from the co-operative and hence they pay low
price for the firm.

Investment in negative NPV projects may also be the case for SWP. For example,
although SWP diversified into pork production, feed processing, and aquaculture
industries, the discontinuation of these operations (in 2004) may indicate investment in
negative NPV projects. The acquisition of Humboldt Flour Mills Inc., in May 1998
provides another instance of investment in a negative NPV project. In general, when
faced with surplus cash, management can engage in additional investment of self-serving
projects rather than distributing the cash to members. Such decisions can include: (i)
empire building (e.g., Shleifer and Vishny, 1997); (ii) perquisite consumption (e.g.,
Jensen and Meckling, 1976), (iii) diversifying acquisitions (e.g., Morck, Shleifer and
Vishny, 1990); and (iv) subsidizing poorly performing divisions using the cash generated
from successful ones instead of returning the cash to the shareholders (e.g., Jensen and
Meckling, 1976). The examination of individual parameter estimates indicates that debt
has resulted in a neutral shift in the cost function (Bpp = -0.097 and statistically
significant). ‘

2.6.5 Capital Constraint Hypothesis

In this section of the study the second objective is to determine the effect of debt
on investment in fixed capacity of co-operative agribusinesses. Following Conard and
Unger (1987) and Featherstone and Al-Kheraiji (1995) the effect of debt on co-operative
agribusiness firm’s long-run optimal capacity can be determined by testing whether the
firm is operating at long-run optimum capacity. Suppose the total or long-run cost, TC, is
defined as the sum of variable and fixed costs, LTC=SVC+P K, where Py is the price

of capital”. Based on the approach proposed by Conard and Unger (1987) the following
long-run capacity share equation (SF) is specified to test if the co-operatives operate at
optimal capacity: '
S = 0lnVC -p K*
amK*  VC
The test for validity of a long-run equilibrium is based on testable properties of
the short-run equilibrium. The null hypothesis is that the observed capital stock is at its
long-run desired level, K*. If the long-run capacity is in equilibrium, the parameters of
the capacity share equation are equivalent to the parameters of the short-run cost function

=0, +agk +a,nY, 4—%@jK lnw; +o,,D, (2-37)

13 The following formula is used to calculate the service cost of capital: P, = q(i +8~T) where §is the

capital depreciation rate, g is the acquisition price of capital, 7 is the rate of inflation in the economy, and i
is the interest rate.
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(Featherstone and Al-Kheraiji, 1995; Conard and Unger, 1987). Therefore, a joint test of
the null hypothesis that the parameters of equation (2-28) and (2-37) are equal can be
conducted. To test for null hypothesis the following restrictions are jointly tested:
Br =0 By = s By =0y By =y Bip =auyp- Test  statistics based on  the

likelihood ratio are employed to test the restrictions across the equations.

Table 2-20 depicts the results of the short-run and long-run optimization of
capacity tests. For all case firms, the set of restrictions on the parameters of the Translog
system of equations implied by long-run equilibrium are rejected at the 5 per cent level,
suggesting that the levels of capital stock might have restricted the co-operative firms’
optimal allocation of resources. These results are consistent with previous studies of
supply and marketing co-operatives (Featherstone and Al-Kheraiji, 1995).

Once it is found that the case co-operative firms are not in their long-run
equilibrium, the next step is to determine whether the co-operatives are overcapitalized or
undercapitalized by comparing the predicted long-run optimal capacity with actual
capacity. To do so, the estimates from the Translog cost functions (equation 2-28) are
substituted in the capacity share equation (2-37) and the estimated capacity shares are
then compared with the actual capacity shares. More than 90 percent of the time all case
co-operatives were capacity constrained. This is consistent with the hypothesis that co-
operatives are characterized by capital constraints (Chaddad, 2001). Further regression
analysis is conducted to explore if indebtedness has an impact on the divergence between
the optimal and actual capacity. The difference between the optimal and actual capacity is
regressed on logarithm of debt and logarithm of value added. The results are given in
Table 2-21.

For the LF, FCL and AHP co-operatives, the results in Table 2-21 indicate that
debt has a negative impact on the divergence from optimal long-run capacity. For these
co-operatives, the higher the level of debt, the lower the divergence between the optimal
and actual capacities. For SWP and UFA, the level of debt did not affect the divergence
in optimal capacity. This may be an indication that capacity expansion by some of these
case co-operatives may have been financed mainly by debt.

2.6.6 Tax Benefits and Default Costs (Agency Costs) of Debt

One implication from the Modigliani and Miller (1958) theorems is that the value
of a company is not affected by the way the company finances its operations; the value of
a company equals the present value of its operational cash flows, regardless of whether
the firm finances its projects by issuing stocks, bonds, or some other security. To derive
the irrelevance theorems, Modigliani and Miller (1958) had to make very strong “perfect
capital markets” assumptions: lenders and borrowers have the same borrowing rate, there
are no corporate or personal taxes, and all players in the economy have access to the
same information, among others. In this section, the focus is on tax savings. Because the
interest on debt is tax deductible, by financing with debt a firm reduces its tax liability.
Therefore, stockholders/members are able to pocket the tax savings that are achieved by
financing with debt. The questxon to ask is, however, “how much do these tax savings add
2o firm value?”

Using the estimated cost functions and marginal tax benefits, the trade-off
between tax savings and default/bankruptcy costs resulting from agency problems can be
explored. The literature assumes that there is an exogenous cost of default- a bankruptcy
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cost — related to debt. This bankruptcy cost is a disadvantage of issuing too much debt
that is traded off against the taxes saved. This forms the basis for the traditional “trade-
off” approach to capital structure in Robichek and Myers (1965) and Kraus and
Litzenberger (1973). This approach does not analyze the source of such bankruptcy costs
or allow any non-tax benefits of debt. It predicts that firms with high-variance cash flow
distributions will choose less debt and more equity than those with low variance. It also
predicts that firms will be financed only with equity when there 1s no corporate income
tax advantage to debt. Since taxes and bankruptcy costs do exist, it is important to
examine the trade-off between the two.

The effect of a unit increase in debt on total variable costs can be given by the
derivative 8SVC/8D. The estimated value of this derivative for AHP is 0.066 at the mean
value of the variable in the model, suggesting that a permanent $1 increase in AHP firm’s
debt level may, on average, increase total variable costs by about 6.6 cents, attributable to
agency problems. For LF, the value of the derivative 6SVC/GD is 0.005 and is
statistically insignificant suggesting the likely absence of any direct effect of debt on
variable costs. The fact that the default/agency costs of debt is smaller for LF, as
compared to AHP, and statistically insignificant is consistent with the theoretical
prediction that supply management regulation serves as a control mechanism.

Assuming an average corporate tax rate of 45 per cent for manufacturing and
processing firms paying 12 per cent (bank prime rate) interest, co-operative firms may
save approximately 5 cents per dollar debt annually on corporate income tax'®. Other
things being equal, if this assumption is tenable and co-operatives are paying corporate
tax, it can be argued that AHP marginal agency costs (6.7 cents per dollar debt) are
higher than the likely marginal tax benefits of borrowing. For UFA and SWP, the
marginal agency costs are about 5.7 cents and 5.5 cents per dollar debt, respectively. It
should be mentioned, however, that there might ‘be other benefits (i.e., debt adds
discipline to management) and costs (i.e., bankruptcy costs, loss of future flexibility)
related to borrowing. According to Miller’s equilibrium'’, the firm under the above
corporate tax rate and yield might not issue debt for yields higher than 27 per cent
assuming riskless perpetual debt. Taking into account data measurement errors,
specification error, econometric problems and other un-modeling effects it can be argued
that the estimated agency cost figures for AHP, UFA and SWP are within a reasonable
range. In summary, in the presence of debt-related agency costs and tax subsidies, there
is an interior optimal capital structure when the present value of the expected tax savings
is offset at the margin by the present value of the expected agency costs.

2.6.7 Dynamic Simulation

Holding other things constant, an increase in debt reduces the manager’s work
effort under asymmetric information (Brander and Spencer, 1989) resulting in increased

T..I

" The marginal tax subsidy associated with issuing riskless, one-period debt, is equal to G—;—r—), where T
is corporate income tax rate and r is bond yield rate.

' According to the Miller Equilibrium, business firms will not issue debt at a yield higher than H’T) )
At this level the supply curve of riskless perpetual debt is infinitely elastic (Bamnea et al., 1985). :
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variable costs of production emanating from agency costs of debt. To investigate the
dynamic impacts of debt on variable costs and input demand a deterministic dynamic
simulation is run for the honey model with and without debt (by setting the coefficients
of debt to zero). For HPC, UFA and SWP, the results from this analysis are given in
Figure 2-9 to Figure 2-14. Results suggest that the impact of debt is not regular over time.
For example, for AHP over the period 1985-1995 debt leveraging resulted in increased
cost efficiency. But for the periods before and after 1985-1995, debt resulted in cost
inefficiency in most of the series. Consistent with simulation results for total variable
costs, the expenditures on all the three inputs used by the AHP has shown a downward
shift during the period 1985-95 for most of the series for the model with debt.

2.7 Concluding Remarks

This paper provides empirical evidence on the principal-agent problems
associated with debt leveraging for five co-operative firms in Western Canada. Although
specific to the co-operatives investigated, the results here may also reflect conditions in
other co-operatives with similar characteristics. The results reveal that there are
significant agency costs for three of the co-operatives.

The indirect costs associated with asymmetric information or differing market
incentives are empirically measured using separate dual cost functions for the AHP
(unregulated industry), LF (regulated industry), for the FCL (federated co-operative), for
UFA (non-federated co-operative) and SWP (publicly traded co-operative). Although
previous empirical evidence has invariably reported the existence of agency costs of debt
for aggregate samples or industries, the agency cost of debt in this study is found to be
firm-specific. Model results revealed the presence of significant agency costs of debt for
AHP, UFA and SWP resulting from lower probability of exerting higher effort level or
higher probability of exerting lower effort levels as debt increases. For LF (i.e, the
regulated firm), although there is a neutral shift in the variable cost function, there are no
significant agency costs of debt. This could be due to effectiveness of monitoring with
economies of scale; that is, cost inefficiency decreases with increase in debt as output and
capacity increase for LF. -

These findings are consistent with the theoretical prediction that agency costs of
debt may be higher in unregulated industries and are modest or absent under regulated
environments. In general, the firms’ financial structure has affected the total variable
costs of production and hence the cost efficiency. For FCL as well there are no significant
agency costs of debt which may give an indication as to the importance of effective
governance structure that ensures that a co-operative’s directors and managers act in the
interests of the co-operative and its members.

Results in this study are consistent with previous studies of supply and marketing
co-operatives. Featherstone and Al-Kheraiji, (1995) found that a 10 per cent increase in
debt leads to a 1.67 per cent increase in variable costs of production. In a similar study
for the airlines industry Kim and Maksimovic (1990) investigated the existence of agency
costs of debt and found that a 10 per cent increase in debt results in a 0.34 per cent
increase in short run variable costs of production. For the U.S. manufacturing industry,
Bemstein and Nadiri (1993) examined the existence of agency costs of debt and found
that increase agency costs of debt reduced the total factor productivity by 3.3 per cent. In
another study, agency costs of debt reduced the productivity growth of the U.S. food
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manufacturing industry by 12.25 per cent. Using the input demand elasticity of debt,
debt is found to influence the level of input utilization for AHP, UFA and SWP.

Measures of returns to scale reveal that all case co-operatives examined exhibit
significant economies of scale. Because larger size can provide lower per unit costs,
increase in size or merger/consolidation could result in cost savings. The policy
implication of these results is that the case firms have to either increase in their size or
merger/consolidate with other co-operatives as a strategic move towards a gain from
scale economies. The results from the test for long-run equilibrium as well suggest that
case co-operative firms are capacity/capital constrained. Further analyses have shown
that debt leverage influences firm capacity for AHP, UFA and LF.

In general, the following preliminary conclusions may be drawn from this study:
(i) Agency costs of debt may have a consequential influence on the cost efficiency of co-
operative agribusinesses; the impacts of agency costs of debt on cost efficiency may be
significant under an unregulated industry environment. Thus, agency costs of debt have
differential effects under different regulatory environments. (ii) Agency costs of debt may
have an impact on processors’ input demand under an unregulated industry environment.
(ii1) Debt financing may provide a tax shield, but excessive debt may increase potential
agency costs. Co-operative firms may take into account the trade-off between marginal
tax subsidy and marginal agency costs of debt; and hence there is an optimal capital
structure. Thus, capital structure may matter in a firm’s decision making. (iv) The type of
co-operative governance structure (i.e., federated or centralized) may have an impact on
the level and existence of agency costs of debt via its likely effect on co-operative
governance. (v) Debt leverage may have an influence on the divergence between optimal
and actual plant capacities. _

In conclusion, agency costs of debt may have a consequential influence on the
cost efficiency of co-operatives. Thus, if there are any agency costs, capital investment
decisions or capital budgeting analysis should account for the agency costs of debt.
Rational bondholders recognize the increased probability of default on their claims and
discount it in the price they are willing to offer the firm for its bonds (Barnea et al.,
1985). Consequently, the members of the co-operative are apparently forced to suffer the
full burden of the agency costs of debt. If the agency costs of debt exist but not included,
it may lead to an overestimation of the net benefits of capital investment. Finally, since
this is a comparative case study, the findings cannot be generalized to other co-
operatives. In addition, in some cases, note that it is impossible to distinguish whether
long term debt is a sufficient proxy for agency problem or a proxy for other unfavourable
states of the world. ' ’

In retrospect, there are a few, specific limitations in this research which should be
addressed as a means for improvement or potential strategies for further study. One of
these limitations focuses on the quality/accuracy of data acquired for the analysis (i.e.,
output, labour, other input measures). For example, since the co-operatives studied are
involved in diversified products, multi-product costs function may be appropriate. This
may be overcome by obtaining disaggregated data.
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Table 2-1: Data Descriptions for Four Studies Measuring Agency Costs of Debt Using Production Theory

Data Sources

Output(s) ]

Variable input(s)

[ Fixed input

Debt

Featherstone and Al-Kheraiji (1995)- U.S. Supply and Marketing Co-operatives

The
Co-operative
Finance
Association

Grain, Feed, Fertilizer, Chemical, Petroleum, others.
Annual sales were converted to output levels by
dividing by 12-month moving averages of the
producer price indexes. The shares of soybeans, corn,
sorghum, winter wheat and spring wheat production
for the state in which the co-operative was located
were multiplied by their respective price indexes to
construct a grain index. Sales of fertilizer, chemical,
petroleum and feed were dividend by their respective
price indexes. The other sale category was converted
to volume dividing by the implicit GNP deflator.

Labour and other inputs.
Management wages is included in
the labour input. Input price of
labour was the state average
hourly earnings of manufacturing
production workers. Price of other
inputs was assumed to follow the
GNP deflator.

Fixed input was
measured as the book
value of buildings and
equipment and an
approximation of the
present value of lease
using an infinite time
horizon. The price of
fixed input was the six-
month commercial paper
rate.

Kim and Maksimovic (1990)- U.S. Airlines

Output is a multilateral index aggregating four
categories of outputs: revenue passenger-miles of
scheduled and charter services, and revenue ton-miles
of mail and other freight.

Labour, fuel, materials. Labour
price is formed as an index of
fifteen categories of employees
using the multilateral index. Fuel
price is dollar per gallon. Material
is a residual category and its price
is computed by a Tornqvist index
of seven categories aggregated via
the multilateral index.

The fixed input is
measured as the sum of
the annual service flows
from flight equipment
and ground property and
equipment.

Level of long-term
debt and the net
present value of lease
commitments.

Hossain and Jain (2001) — U.S. Food Manufacturing Industry

NEBR
Manufacturing
Productivity
Database

Output is measured by the real value of shipments.

Labour and material. Quantity of
labour is defined in millions of
hours and includes only the
production workers. Real wage
rate is obtained by deflating the
nominal wage rate with the GDP
deflator.

Quasi-fixed input:
capital. Real value of
capital includes both
equipment capital, and
structure and building,.

Debt is defined as the
sum of installments
due in more than one
year on long-term

loans {from bank, and
other long-term debt.

‘uoissiwad noyum panqgiyosd uononpoidas Jayung Jaumo JybLAdoo 8y} Jo uoissiwiad yum paonpoliday

Bernstein and Nadiri (1993)- U.S. Manufacturing Indust

ry

Bureau of
Labour

Data on the quantity of output arc obtained as a

Labour and intermediate inputs.

Tomgqvisy index. The output price index is derived

Labour input is measured in

Capital is defined to be
the sum of net capital

Debt is defined as the
sum of installments

2
o
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Statistics implicitly as a ratio of the current value to the quantity | terms of payroll hours for stocks of structures and due in more than one
of output. production workers. The labour | equipment. year on long-term
input is the sum of hours of all loans from banks and
persons engaged in production in on other long-term
manufacturing sector. The price debt.
index of labour is obtained
implicitly from the series on
hours and the cost of labour.
The price of intermediate inputs
is derived from a Tornqvist index
of the prices of materials, energy
and purchased services.
Table 2-2: Summary of Sources of Data
Data . Sources
Annual Reports _Statistics Canada Annual Survey of Manufacturers Others
(1973-2001)
Sales AHP, LF, FCL, SWP, UFA '
Costs of labour ' AHP, LF, FCL, SWP, UFA SWP, UFA
Costs of raw materials AIIP, LF, FCL, SWP, UFA
Costs of other inputs AHP
Long term debt AHP, LF, FCL, SWP, UFA
Capital investment AHP, LF, FCL, SWP, UFA
Wage rate AHP, LF, FCL SWP, UFA
Price of raw material FCL, SWP, UFA AHP, LF
GDP deflator : AHP, LF, FCL, SWP, UFA
Fixed Capital GDP deflator AHP, LF, FCL, SWP, UFA
AMP, LF, FCL, SWP, UFA

Consumer price index
Utilities Price index AHP, LF, FCL, SWP, UFA

Transportation price index AHP, LF, FCL, SWP, UFA
Note: AHP = Alberta Honey Producers Co-operative; LF = Lilydale Foods; FCL = Federated Co-operative Limited; SWP = Saskatchewan Wheat Pool; and UFA =

United Farmers of Alberta.
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Table 2-3: Descriptive Statistics for Federated Co-operative Limited, Alberta Honey
Producer Co-operative and Lilydale Foods (Real values: 1986 Base)

Federated Co-operative Limited Alberta Honey Lilydale Foods
Producer Co-
operative

Variables Mean Mean Mean
Wage rate 9.130 (0.440) 14185 (3.719) 9.707 (0.460)
(Can$/hour)
Raw Material Price - - 0.304 (0.085) -~ --
(Can $/Lb)
Other inputs price 81.289 (31.758) 76133 (5.747) 746 (9.3)
(Index)
Raw Material - -- -- - 244178000 (174315000)
Quantity
(COGS/Prices)
Total Variable Cost 121 (17.914) 8.282 (1.751) 52.523 (25.599)
Million Can $)
Value added 215 (54.37) 0.716 (0.469) 175.498 (109.334)
(Million Can$)
Output (Lb) 14,548 (3.535) )
Long-term Debt 59.750 (51.740) 0.740 (0.673) 12.888 (8.091)
{(Million CanS)
Capital Stock 34.106 (10.241) 2429 (1.025) 30577 (10.744)
(Million Can$)
T abour cost share 0.558 (0.042) 0.084 (0.017) - --
Raw Material cost -- - 0.619 (0.061) 0.540 (0.069)
share
Other variable cost 0.442 (0.042) 0.297 (0.054) 0.460 (0.069)
share

Note: Figures in parenthesis are standard deviations.

Table 2-4: Descriptive Statistics for United Farmers of Alberta and Saskatchewan Wheat

Pool (Real values: 1986 Base)

United Farmers of Alberta Saskatchewan Wheat Pool
Wage rate (CanS$/hour) 9.090 (0.443) 16.249 (1.933)
Other inputs price (Index) 70.509 (36.840) 91.1 (16.6)
Total Variable Cost (Million Can $) 296 (207) 2218.710 (484.747)
Valued added (Million Can §) 16.500 (15.973) 185.365 (62.263)
Long-term Debt (Million Can $) 3.419 (4.389) 84.360 (102.275)
Labour cost share - 0.051 (0.006) 0.046 (0.014)
Other variable cost share 0.949 (0.006) 0.954 (0.014)
Note: Figures in parenthesis are standard deviations.
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Table 2-5: Major Structural Changes Occurred over the Period 1974 to 2001 for Lilydale

Foods

Period Activity Dummy

January 1983  LF Purchased Maple Leaf 50 per cent Pincrest Food Dum8&3+

November Lilydale Merger with Pan Ready Poultry

1984

1986 Merger with Scott Co-operative Association, B.C. Dumg86+

June 1987 Van Sausage was bought for further processing

1995 Lilydale bought de-boning plant in Edmonton Dum94+
Bought Sunrise Limited

1999 Bought Sun Poultry Co-operative (the only processor in Dum98+
Saskatchewan)

Table 2-6: Model Fit and Autocorrelation Tests for Lilydale Foods, Saskatchewan Wheat
Pool, United Farmers of Alberta, Federated Co-operative Limited and Alberta Honey
Producers Co-operative Translog Cost and Share Functions

Translog Cost Labour cost Material Autocorrelation
Function (Rz) Share (RZ) Cost §hare (LR) Test
R
Lilydale Foods 0.997 0.956 --- 15.458
Saskatchewan 0.873 0.800 -- 0.500
‘Wheat Pool
United Farmers of 0.973 0.703 -- 2.500
Alberta
Federated Co- 0.915 0.948 - 0.100
operative Limited
Alberta Honey 0.930 0.662 0.636 7.582
Producers Co-
operative
73

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




Table 2-7: Nonlinear Parameter Estimates of the System of Equations for the Translog
Cost and Share Functions for Alberta Honey Producers Co-operative (N=28)

Variables Estimates Variables ,  Estimates

§ §

g g

£ =
Constant Bo 0.132* (0.078)  Output x output Byy -0.453  (0.3553)
Labour BL 0.073*** (0.006) Labour x Debt BLp -0.001 (0.002)
Raw Materials Br 0.643*** (0.026) Raw x Debt Brp 0.010 (0.009)
Others By 0.284*** (0.025)  Other x Debt Bup -0.009 (0.009)
Output By 0.715*** (0.079)  Output x Debt Byp  -0.153%** (0.054)
Debt Bp 0.034 (0.029) Debtx Debt Bop -0.047* (0.028)
Time Br -0.023 (0.141) Labour x Time BLr 0.011** (0.005)
Capital Bk 0.112* (0.070) Rawx Time Brr -0.022 (0.022)
Labour x Labour B, -0.013** (0.006)  Other x Time Brr 0.011 (0.021)
Labour x Raw B -0.025%** (0.010)  Time x Time Brr -0.004 (0.125)
Labourx Other B4  0.039*%** (0.011) Labourx Capital Bk -0.003 (0.006)
Raw x Raw Brr 0.031 (0.048) Raw x Capital Brx 0.092***  (0.028)
Raw x Other Bra -0.006 (0.066)  Other x Capital Bux  -0.088*** (0.030)
Other x Other Bun -0.033 (0.074)  Output x Capital Bvk 0.533** (0.233)
Labour x Output B,y  -0.045%** (0.010)  Debt x Capital Box 0.047 (0.040)
Raw x Output Bry 0.050 (0.044) Capital x Capital ~ Bgg  -0.544***  (0.221)
Other x Output ~ Byy -0.004 (0.038) AR(1) p 0.286%** (0.068)
Log-likelihood function 194.270 Schwarz B.I.C. -137.142

Note: ***, ** and * refer to 1 per cent, 5 per cent and 10 per cent level of significance, respectively.
Figures in parentheses are standard deviations.
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Table 2-8: Nonlinear Parameter Estimates of the System of Equations for the Translog
Cost and Share Functions for Lilydale Foods Co-operative (N=28)

Variables Estimates Variables Estimates
£ £
£ g

Constant B  16.329%** (0.377) Output’ Byy -0.809 (0.670)
Labour BL 0.592%**  (0.048) Output x Debt Byp 0.076 (0.226)
Other Bu 0.408*** (0.048) Outputx Capital Byg -0.096 (0.225)
Raw Material Bv  -2.277*** (0.810) LabourxDebt  Bp 0.014 (0.012)
Output By 1.530*%* (0.682) Otherx Debt By -0.014 (0.012)
Debt Bo -0.196 (0.248) Debt’ Boo -0.154 (0.154)
Capital Bk -0.0004 (0.230) Debtx Capital  Bpx 0.038 (0.113)
Labour’ BrL 0.058 (0.042) Labour x Capital B¢ 0.008 (0.016)
Labour x Other BLa -0.058 (0.042) Otherx Capital  Byk -0.008 (0.016)
Other Bun 0.058 (0.042) Capital® Byx 0.067 (0.278)
Labour x Material B,  0.126¥** (0.049) Dum83+ e 0.078* (0.044)
Other x Material By, 0.126 (0.049) Dum86+ Qe 0.269* (0.052)
Material® Bum -4.856*** (1.595) Dum94+ oe  0.269***  (0.052)
Material x Output  Byy 2453 (0.836) Dum98+ Qe 0.046 (0.055)
Material x Debt  Byp 0.017 (0.317) Dum83+ Qs 0.029* (0.018)
Material x-Capital Byy "0.330 (0.496) Dumd6+ s 0.062***  (0.018)
Labour x Output By -0.078 (0.054) Dum94+ o35 -0.034%**%  (0.013)
Other x Output Bay 0.078 (0.054) Dum98+ oug  -0.025***  (0.018)
AR(D) p 0.735%**  (0.077)

Log likelihood Function 149.407 Schwarz B.1.C. -39.572

Note: *** ** and * refer to 1 per cent, 5 per cent and 10 per cent level of sigunificance, respectively.
Figures in parentheses are standard deviations. a;c = coefficients of year dummies for cost function; a5 =
coefficients of year dummies for share equations, i=1, 2, 3.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

75



Table 2-9: Nonlinear Parameter Estimates of the System of Equations for the Translog
Cost and Share Functions for Federated Co-operative Limited (N=28)

Variables o Estimates Variables »  Estimates
g | E
= £

Constant Bo 0.929*** (0.070) Otherx Other  Byy  -0.033* (0.019)

Labour BL 0.444*** (0.013) Debtx Debt Bop -0.003 (0.002)

Other By 0.557*** (0.013) LabourxDebt Bp 0.001*** (0.0004)

Output By 0.516*** (0.165) Other x Debt Byp -.001***  (0.0004)

Debt Bo -0.036 (0.025)  Other x Debt Byp -0.032  (0.029)

Capital Bx -0.111* (0.065) Time x Time Brr  0.596** (0.254)

Time Br -1.171***  (0.189) Labourx Time B,r 0.096*** (0.014)

Labour x Labour Bre 0.149%*%* (0.009)  Other x Time Bur --096*** (0.014)

Labour x Other By -0.149***  (0.009) Capital. X Bkk -0.114 (0.160)
Capital

Other x Other Buu 0.149*** (0.009) Labour X B -033*** (0.007)
Capital

Output x Other Byy -1.796 (1.248)  Other x Capital Bgx 0.033*** (0.007)

Labour x Other Bry 0.033* (0.019) Output X Byk  -0.661* (0.377)
Capital

Debt x Capital Bok -0.016 (0.012)

Log likelithood 138.391 Schwar ~ -102.490

Function zB.I.C.

Note: ***, ** and * refer to 1 per cent, 5 per cent and 10 per cent level of significance, respectively.
Figures in parentheses are standard deviations.
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Table 2-10: Nonlinear Parameter Estimates of the System of Equations for the Translog

Cost and Share Functions for United Farmer of Alberta (N=28)

Variables »  Estimates Variables @ Estimates

£ £
Constant Bo 1.097*** (0.130) Debt x Debt Bop  0.002*** (0.0004)
Labour BL 0.024*** (0.007) Labourx Debt B 0.0003*** (0.0002)
Other By 0.976*** (0.007) Other x Debt Bup -0.0003*** (0.0002)
Other By -0.068 (0.077) Other x Debt Byp -0.002** (0.001)
Debt Bp 0.023*** (0.007) Time x Time Brr 1.075%**  (0.104)
Capital Bk -0.178*** (0.048) Labourx Time By 0.031*** (0.006)
Time Br  -1.856*** (0.184) Otherx Time Byr  -0.031***  (0.006)
Labour x Labour B,;  0.029*** (0.004) Capitalx Capital By,  0.092%** (0.027)
Labour x Other By -0.029*** (0.004) Labourx Capital B  0.023*** (0.005)
Other x Other Bug  0.029%** (0.004) Otherx Capital By  -0.023*** (0.005)
Output x Other  Byy 0.020 (0.018) Outputx Capital Bygx -0.237*** (0.039)
Labour x Other Byy -0.008*** (0.004) Debtx Capital Bpx  0.008*** (0.001)
Other x Other Buy  0.008*** (0.004)
Log likelihood  LLF  175.032
Function
Schwarz B.I.C. -138.183
N 30

Note: *** ** and * refer to 1 per cent, 5 per cent and 10 per cent level of significance, respectively.
Figures in parentheses are standard deviations.
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Table 2-11: Nonlinear Parameter Estimates of the System of Equations for the Translog
Cost and Share Functions for Saskatchewan Wheat Pool (N=28)

Variables @ Estimates variables »  Estimates

Constant Bo 4.955%%* (0.512) Debtx Debt Bop -0.097*** (0.034)
Labour Br 0.050*** (0.010) Labour x Debt Bio -0.001 (0.002)
Other Bu 0.950*** (0.010) Other x Debt Bup 0.001 (0.002)
Other By 2.244*** (0.549) Otherx Debt Bvp 0.085 (0.073)
Debt Bp 0.166 (0.160) Time x Time Brr 1.372%** (0.230)
Capital Bk  -1.512*%** (0.257) Labourx Time B,y -0.010*** (0.003)
Time Br  -0.652*** (0.103) Other x Time Bur  0.010%** (0.003)

Labour x Labour B,  0.033*** (0.004) Capital x Capital Bgx -0.351%** (0.078)
Labour x Other By -0.033*** (0.004) Labourx Capital Bix -0.001 (0.002)
Other x Other Buy  0.033*** (0.004) Otherx Capital Byx 0.001 (0.002)
Outputx Other Byy  1.122%** (0.301) Outputx Capital Byx -0.594*** (0.104)

Labour x Other By -0.002 (0.004) Debtx Capital  Bpg 0.014 (0.025)
Other x Other Buy 0.002 (0.004)

Log likelihood  LLF  152.341

Function

Schwarz B.1.C. -116.440

N 28

Note: *** ** and * refer to 1 per cent, 5 per cent and 10 per cent level of significance, respectively.
Figures in parentheses are standard deviations.
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Table 2-12: Estimates of Elasticity of Input Substitutions for AHP and LF

Alberta Honey Producers Co-operative Lilydale Foods
Labour Raw Other Labour Other
Labour -12.225%%%  (Q.525%*%  2.436%%x (. 708*** (.768***

> (0.584) (0.203) (0.46%) (0.185) 0.172)

p= Raw 0.525%** -0.568%**  0.969*** -- -

g (0.203) (0.166) (0.354) -- -

54 Other 2.436%%* 0.969*** .2 509%xx (), 768%**  -0.834***
(0.464) (0.354) (0.820) (0.172) (0.223)

Note: *** refers to 1 per cent level of significance. Figures in parenthesis are standard deviations.

Table 2-13: Estimates of Elasticities of Substitution for FCL, UFA and SWP

Federated United Farmers of Saskatchewan
Co-operative Limited Alberta Wheat Pool
Labour Other Labour  Other Labour  Other
> Labour -0.3114%** 0.3946%** 4785%%* (.218**%* 7.090%** (.35]1%**
é (0.0302) (0.0546) (1.867) (0.087) (1.956) (0.104)
s Other  -0.5002*%** (.3946%** (.218*** -0.010 0.351%**  -0.017**
o (0.0308) (0.0546) (0.087) (0.011) (0.104) (0.008)
Note: *** refers to 1 per cent level of significance. Figures in parenthesis are standard deviations.

Table 2-14: Estimates of Price Elasticities of Input Demand for AHP and LF

Alberta Honey Producers Co-operative Lilydale Foods
Labour Raw Other Labour Other
Labour -1.067*F*  Q.318%**  0.749%*¥*F  _0.368*** (0.368***

(0.036) (0.124) (0.133) (0.088) (0.368)

> Raw 0.046%**  -0.344*** (. 208*** - -

B= (0.018) (0.099) (0.111) - -

g Other 0.213%***  (.586%**  -0.799%**  (0.398***  .0.340***

o (0.038) (0.213) (0.241) (0.087)  (0.036)

Note: *** and ** refer to 1 per cent and 5 per cent level of significance respectively. Figures in parenthesis

are standard deviations.

Table 2-15: Estimates of Price Elasticities of Input Demand for Federated Co-operative
Limited, United Farmers of Alberta and Saskatchewan Wheat Pool

Federated Co-operative ~ United Farmers of Alberta  Saskatchewan Wheat
Limited Pool
Labour P  Other P Labour_P Other_P Labour P Other P
Labour -0.174***  (.174%%* -0.373%*%x  0.373%**  _0.200%*%*% (.209%%*
(0.017) (0.029) (0.094) (0.086) (0.082) (0.084)
Other  0.22]1%*** -0.221%**  (0.020%** -0.020%**  0.010***  -0.010
(0.031) (0.017) (0.007) (0.005) (0.004) (0.011)

Note: *** refers to 1 per cent level of significance. Figures in parentheses are standard deviations.
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Table 2-16: Estimates of Output Elasticities of Input Demand

Alberta Lilydale Federated Saskatchewan  United
Honey Foods Co-operative  Wheat Pool Farmers of
Producers Limited Alberta
Co-
operative
Labour Q  0.257%** 0.614** 0.6876%** 0.121* 0.081
(0.095) (0.231) (0.105) (0.070) (0.052)
Raw_Q 0.860*** -- -- -- --
(0.142) -- -- - --
Other_Q 0.765%** 0.927%** 0.554%** 0.161* 0.126%**
~ (0.104) (0.175) (0.123) (0.090) (0.054)

Note: *** refers to 1 per cent level of significance. Figures in parentheses are standard deviations.

Table 2-17: Estimates of Returns of Scale by Co-operative (at the mean value)

Case Co-operatives

Lilydale Foods 1.309*** (0.303)
Saskatchewan Wheat Pool 6.270%** (3.409)
United Farmers of Alberta 8.084*** (3.491)
Federated Co-operative 1.507*** (0.239)
Limited

Alberta Honey Producers 1.311*%* (0.152)

Co-operative

Note: *** refers to 1 per cent level of significance. Figures in parentheses are standard deviations.

Table 2-18: Estimates of Debt Elasticities of Input Demand

Alberta Lilydale  Federated Saskatchewan  United
Honey Foods Co-operative 'Wheat Pool Farmers of
Producers Limited Alberta
Co-
operative .
Labour Q  0.052** -0.172 -0.021 0.021 0.031%**
(0.025) (0.251) 0.017) (0.023) (0.007)
Raw_Q. 0.079*** - - - --
(0.028) - - - --
Other Q 0.033 -0230  -0.027 0.056* 0.030%**
(0.028) (0.0.248)  (0.017) (0.031) (0.007)

Note: ** *** refers to 5 per cent and 1 per cent, respectively, level of significance. Figures in parenthesis
are standard deviations.
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Table 2-19: Estimates of Debt Elasticity of Variable Cost (Agency Cost)

Year Alberta  Lilydale  Federated Saskatchewan United
Honey Foods Co- Wheat Pool Farmers of
Producers operative Alberta
Co- Limited
operative

1975 0.141%***" -0.169 -0.021 0.060 -0.041**
(0.037) (0.149) (0.022) (0.067) (0.010)

1985 0.030 -0.034 0.14]1%** 0.041***
(0.021) (0.024)  (0.037) (0.009)

2001 0.100%**  -0.168 0.017 -0.165%*** 0.065***
(0.025) (0.130) (0.015) (0.064) (0.013)

Mean 0.067***  -0.109*** -0.024 0.055** 0.030%**
(0.018) (0.046) (0.017) (0.030) (.007)

Note: *, *** refers to 10 per cent and 1 per cent, respectively, level of significance. Figures in parenthesis
are standard deviations.

Table 2-20: Test Statistics for the Long run Equilibrium Specification

Hy: The observed capital stock is optimal

Case Co-operative x*-value DF Decision
Alberta Honey Producers Co-operative 13.93 6 Reject
Lilydale Foods 10.20 5 Reject
Federated Co-operative Limited 36.99 5 Reject
Saskatchewan Wheat Pool 52.64 5 Reject
United Farmers of Alberta 246.68 5 Reject

Note: Critical ¥* value at 5 per cent significance level for 5 and 6 degrees of freedom are 11.071 and

12.592, respectively :

Table 2-21: Parameters Estimates for the Irnpacts of Debt and Output on the Divergence
between Optimal and Actual Capacity

Hy: Debt has significant impact on Divergence between optimal and actual capacity.

Case Co-operatives Constant Debt- Output R*
Alberta Honey 1.545%** -0.114%%* 0.162 0.48
Producers Co-operative  (4.421) (-4.222) (1.311)

Lilydale Foods 2.154% -0.154%* 0.0.169** 0.15
(1.816) (-2.012) (2.054)

Federated Co-operative 0.023 -0.009%** -0.337%x* 0.34

Limited (0.561) (-3.597) (-2.866)

Saskatchewan = Wheat -1.613%* 0.061 -0.546%%* 0.51

Pool (-2.068) (1.352) (-4.382)

United Farmers of 1.781*** 0.002 0.230%* 0.10

Alberta (11.903) (0.185) (1.673)

Note: *, *** refers to 10 per cent and 1 per cent, respectively, level of significance. Figures in parenthesis
are t-ratios.
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Figure 2-1: Federated Co-operative Structure

Federated Co-operative Structure

J Federated Cooperative L

v

l Local Co-op l Local Co-op i Local Co-op
h ) F Y h
v 1 v A 4 Y

y
Members H MembersH MembersJ ] Membersl LMember“ MembersJ

Figure 2-2: Centralized Co-operative Structure
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Figure 2-3: Real Capital Investments (Million Dollars) and Debt-Equity Ratios for Co-
operatives in Canada, 1963-2002 (1992 Dollars)
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Figure 2-4: Real Capital Investments and Debt to Equity Ratios for Alberta Honey
Producers Co-operative'
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16 Note: LD/E = Long term debt / Equity; and TD/E= total Liabilities/Equity.
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Figure 2-3: Real Capital Investments and Debt to Equity Ratios for Lilydale Foods Co-
operative '
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Figure 2-6: Real Capital Investments and Debt to Equity Ratios for Federated Co-
_operative Limited
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Figure 2-7: Real Capital Investments and Debt to Equity Ratios for United Farmers of

Alberta
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Figure 2-8: Real Capital Investments and Debt to Equity Ratios for Saskatchewan Wheat

Pool
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Figure 2-9: Impact of Debt Variable Cost of Production for Alberta Honey Producers Co-

operative (with and without debt)
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Figure 2-10: Impact of Debt on Labour Costs for Alberta Honey Producers Co-operative

(with and without Debt)
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Figure 2-11: Impact of Debt on Raw Materials Costs for Alberta Honey Producers Co-

operative (with and without debt)
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Figure 2-12: Impact of Debt on Marketing Expenses Costs for Alberta Honey Producers
Co-operative (with and without debt)
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Figure 2-13: Impact of Debt on Total Variable costs of Production (S) for United Farmers
of Alberta (with and without debt)
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Figure 2-14: Impact of Debt on Total Variable costs of Production (§) for Saskatchewan
Wheat Pool (with and without debt) ‘
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Chapter 3: Attitudes of Co-operative Managers and Board Members
toward Debt Leveraging Risks and the Impact of Differing Risk
Attitudes on Co-operative Performance’

3.1 Introduction

Within the finance literature, an assessment of a decision maker’s (DM’s) financial risk
attitude is considered to be an important factor in determining successful business
outcomes (e.g., Firth 1995; Weber and Hsee 1998; Barton and Gordon 1988). Agency
theory predicts that conflicts between owners and managers can arise because of
differences in their attitudes towards risks (Eisenhardt, 1989). Because of different risk
preferences, managers and directors may prefer different actions. Thus, risk attitude
incompatibility may impede overall efficiency of resource use. Although decision makers
undoubtedly differ in their risk attitudes, previous studies have not attempted to
empirically scrutinize the impact of risk attitude differences on co-operative business
performance.

The potential conflicts between managerial self-interest and self-interests of the
firm’s owners (Jensen 1986; Jensen and Meckling 1976) and the impact of these
differences on the choice of capital structure (Friend and Lang 1988; Firth 1995;
Matthews et al 1994) have been acknowledged by many researchers. Despite the
considerable literature in this area (e.g., Jensen and Meckling 1976; Lewis and
Sappington 1993), the impact of differences in risk attitudes between managers and
directors/members on the decision making process has remained a relatively unexplained
aspect of agency problems, especially in member-owned firms. In this regard, any
information concerning the risk attitudes of managers and directors (BODs) for co-
operative businesses is useful in identifying potential sources of conflict in decisions
regarding training, personne! selection, financing decision, communication, and
placement. Furthermore, assessment of risk attitudes for managers and directors may
have important implications for the designing and selection of financial risk management
strategies/policies and the performance/success of co-operative businesses. Among other
things, the process of risk maragement® is likely affected by the risk attitude of business
decision makers (DMs) (Tufano, 1998).

This study assesses the social psychological and demographic variables that affect
co-operative decision makers’ attitudes towards long term debt financing, investment risk
and willingness to pay for lottery and their intentions to increase long-term borrowing.
The degree to which differences in risk attitudes exist between co-operative managers
and directors is explored. The impact of managers’ and directors’ attitudes towards debt
on their intention to borrow additional debt is also examined.

The objectives of the study are (i) to investigate whether attitudes towards long-
term borrowing, attitudes towards risky investment and willingness to pay for lottery

! Versions of this chapter have been published. Hailu, Goddard, and Jeffrey. 2005. CARI: A Journal of the
Canadian Agricultural Economics Society. 6:63-80. and Hailu, Goddard and Jeffrey. 2003. In Theresia
Theurl, Eric Christian Meyer (eds): Strategies fo Cooperation, Aachen 2005, pp. 347-384.

2. ; . . . .
Risk management may be defined as choosing among alternative strategies to reduce risks.
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differ between co-operative business managers and directors; (ii) to illustrate the impact
of attitudes towards borrowing, subjective norm, perceived behavioural control and
demographic variables on manager’s and directors’ behavioural intention to approve
additional long term borrowing (or debt policy); (iii) to investigate the familiarity of
managers and directors of co-operatives with different risk management strategies; and
iv) to explore the impact that risk attitudes and decision making power divergence
between managers and directors might have upon firm performance.

3.2 Literature Review

Previous studies have investigated risk attitudes for a variety of different classes
of DMs, using different methods, and examining a number of different issues (Chavas
and Holt, 1990; Antle, 1987; Saha et al., 1994; Pennings and Smidts, 2001; Pennings and
Leuthold, 2000; Lence, 2000; Pennings and Garcia, 2001; Roosen and Hennessy, 2003;
Meuwissen et al., 1999; Brockhaus, 1980). For example, Brockhaus (1980) studied the
relationship between entrepreneurial decision and risk. Johnson and Powell (1994) and
Olen and Cox (2001) examined the relationship between risk attitudes and gender.
Pennings and Smidts (2001) assessed the relationship between risk attitude and market
behaviour. MacCrimmon and Wehrung (1986b) explored the relationship between risk
attitudes of business executives and age, income, education as well as other personal and
business characteristics.

Other studies have looked at the impact of firms’ risk-taking attitudes on
advertising budgets (Lee, 1994) and found that a firm’s previous poor performance leads
to its risk-taking behaviour, which in turn leads to the firm’s spending more on
advertising. Walls and Dyer (1996) examined risk propensity and firm performance in
the petroleum exploration industry. Their results indicated that decisions about corporate
risk policy have a significant impact on the petroleum firm’s economic performance and
there may exist an optimal strategy for risk taking which leads to high returns and low ex
post risk. For the petroleum industry, Walls (2004) as well investigated the relationship
between corporate risk-taking and performance. The results indicated that those firms
who behave in a highly risk averse manner generate less than superior asset returns while
those who revealed a relatively high risk propensity, compared to their competitors,
generate significantly higher asset returns. In a different study, Ruchala (1999) explored
the influence of budget goal attainment on risk attitudes and escalation. Ruchala found
that individuals make riskier investment decisions when they are not achieving budget
goals.

In terms of Canadian co-operative businesses, relatively little is known about the
risk attitudes of decision makers within these organizations. Additionally, no study has
explicitly explored the impact of divergence in risk attitudes of managers and directors on
business management decisions such as selection of financial risk management strategies
and capital structure. Manager /director degree of risk-aversion might have important
implications for the level of debt financing risk exposure. Different attitudes can affect
negotiations between directors and managers and potentially lead to conflict.

3.3 A Behavioural Conceptual Framework

One of the conceptual challenges related to the study of DM’s behaviour under
risk is the measurement of risk preferences or attitudes. Precision of measurement is
contingent upon the assumptions made regarding the decision criteria used to evaluate
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risk. In the literature, there are different types of risk attitude measurement approaches. In
economics, it is common to use models derived from the expected utility framework (von
Neumann and Morgenstern, 1947; Schoemaker, 1982; Fishburn, 1988). In the field of
health and social sciences the theory of planned behaviour has been widely used to
quantify individuals’ attitude, behavioural intention and actual behaviour (Ajzen, 1991).
A related approach derived from the theory of planned behaviour is Fishbein’s (1963)
multi-attribute model.

These theoretical models are based on the assumption that human beings are
rational and make systematic use of the information available to them (von Neumann and
Morgenstern, 1947; Ajzen and Fishbein, 1980). All take the view that individual
decision-making involves some kind of utility calculation. The theory of expected utility
accounts for the interdependence of actions whereas the theory of planned behaviour
looks at human behaviour at a much more disaggregated level. In this case, these
approaches may be considered as complementary to each other. In the following section,
each of these theories is discussed in broad terms.

The theory of planned behaviour not only assesses the attitude towards an object
but also deals with subjective norms, perceived behavioural control and behavioural
intention of individuals’. Attitude towards an object, perceived behavioural control and
subjective norms, according to Ajzen (1991), independently lead to behavioural intention
and ultimately an action or a choice. This framework is used to investigate the impact of
attitude towards debt financing, perceived behavioural control and subjective norm on
intention to borrow. Intention to borrow will ultimately lead to the choice of the actual
capital structure choice. The rest of this section is organized as follows. In section 3.3.1,
the expected utility (EU) model is introduced. The theory of planned behaviour is
presented in section 3.3.2. ‘

3.3.1 The Expected Utility Theory

Expected utility (EU) theory is one of the commonly used economic models to
assess individuals® risk attitudes. The EU model has provided the basis for most of the
research on the economics of risk (Friedman and Savage, 1948). EU theory is largely
based on the contributions of von Neumann and Morgenstern (1947). EU theory views
decision making under risk as a choice between risky prospects (Pennings and Garcia,
2001). A risky prospect refers to an act or a possible choice that has a probability
distribution of outcomes. EU theory is a hypothesis concerning individual preferences for
alternative probability distributions over wealth (von Neumann and Morgenstern, 1947).
It states that choices made under uncertainty are affected by the DM’s preferences and
expectations (King and Robison, 1981). In maximizing expected utility a DM assigns
utility value to the outcomes of random events and selects the strategy with the highest
expected utility (Johnson and Boehlje, 1983). In the expected utility framework, a DM’s
risk attitude is derived from the assessment of a utility function u(x). Algebraically, if the
random variable X describing the prospect outcome has a distribution F(x), then,

if a density function exists:

* Attitude is an individual’s positive or negative evaluation of behaviour. Subjective norm is an
individual’s perception of social pressure. Perceived behavioural control is a reflection of perceived ease or
difficulty involved in performing behaviour.
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U®) = Efu(x)]= Julx)(x)ix G-1)

and if the probability space is discrete,

UR) = Sulx; )Pr() (3-2)
i=0

where U(\) is the expected utility function or the von Neumann-Morgenstern utility, while
u(.) is the ordinary utility function.

The expected utility theorem states that if the axioms of ordering and transitivity,
continuity, and state independence hold for the DM’s behaviour, this necessarily implies
the existence of both a utility function that reflects the DM’s preference for consequences
and a subjective probability distribution that reflects the DM’s judgement about the
chances faced by the DM (Anderson et al., 1977).

In the expected utility framework, once the utility function is specified the next
step is to investigate the behavioural implication (i.e., risk preferences) based on its shape
(i.e., curvature). Pratt (1964) and Arrow (1971) have shown that the degree of local risk
aversion for an expected utility function u(x) depends on the ratio of curvature and the
slope; that is,

)t &) )
A (%) T (3-3)

where ra(x) is the Pratt-Arrow absolute risk aversion function, u’(x) is the curvature the

and u'(x) is the slope of a von Neumann-Morgenstern utility function u(x). An important
property of the Pratt-Arrow absolute risk aversion function, from the perspective of
modeling behaviour, is that it is a unique measure of risk preferences, whereas a utility
function is unique only to a positive linear transformation.

Given a set of behavioural assumptions, actual behaviour under risk is necessarily
consistent with expected utility maximization. However, when the assumptions of the
expected utility model are violated, the validity of the expected utility model and the
resulting empirical tools have been questioned (Lichtenstein and Slovic, 1973;
Lichtenstein and P. Slovic, 1971; Loomes and Sugden, 1982; Bell, 1982; Fishburn,
1982). '

3.3.1.1 Stochastic Dominance

One of the empirical tools derived from EU theory is Stochastic Dominance
(SD). To systematically analyze the risk attitude of the DMs, SD (Hadar and Russell,
1969; Hanoch and Levy, 1969; Rothschild and Stiglitz, 1970; Levy, 1992) is applied in
this study. The theoretical attractiveness of SD lies in its nonparametric orientation in that
it does not require a full parametric specification of the DM’s preferences (i.e., a utility
function). Instead, SD relies on general preference assumptions to identify conditions
under which one risky outcome would be preferable to another (Hadar and Russell, 1969;
Hanoch and Levy, 1969; Rothschild and Stiglitz, 1970; Levy, 1992). The basic approach
of SD is to resolve risky choices while making the weakest possible preference
assumptions. Generally, SD assumes that an individual is an EU maximizer and then adds
further assumptions relative to preference for wealth and risk aversion (e.g., two
alternatives are to be compared and these are mutually exclusive).
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Associated with different preference assumptions, SD includes a number of
different criteria including First-Order SD (FSD), Second Order SD (SSD), and Third
Order-SD (TSD). FSD assumes more is preferred to less, or non-satiation. SSD adds the
assumption of risk aversion or concave utility function, and TSD requires an additional
assumption of decreasing absolute risk aversion. In this study, the SSD criterion 1s used
to assess managers and directors risk attitudes.

3.3.1.2 Willingness to Pay for Lottery Ticket

Another empirical application of EU theory is willingness to pay for lottery
tickets. The lotteries can be represented by a simple list of pairs as: L=[x,a; 0,(1-a)]
where a is a chance of winning a money prize of x and (1-a) is the chance of winning
nothing. The lottery implicitly assumes that individuals make choices between two
alternatives of the form (x, ) and (0, 1-a). The expected utility of such an alternative is
ou(x)+(1-a)u(0), where u is the utility function of money. The individual is expected to
select the alternative with greater expected utility value. Hence, the individual is expected
to pay more for a lottery with a higher expected utility.

3.3.2 Social Psychological Theory
3.3.2.1 Theory of Planned Behaviour

With its foundation in social psychology literature, the theory of planned
" behaviour is the most widely used model to describe and measure the DM’s attitudes
towards an object, behavioural intention and behaviour. The theory states that behaviour
can be predicted if observers know (i) the individual’s attitude towards a particular
behaviour, (ii) the individual’s intention (behavioural intention) to perform the behaviour,
(iif) what the person believes are the consequences of performing that behaviour and, (iv)
the social norms which govern that behaviour (Ajzen, 1991). Basically, the theory of
planned behaviour (Fishbein and Ajzen, 1975a) states that human behaviour is
determined by the formation of prior intentions, and that intentions are formed on the
basis of a weighted combination of attitudinal and normative factors. According to Ajzen
(1991) an individual DM’s behavioural intention (BI) is affected by the attitude (A)
towards the behaviour, subjective norm (SN) and perceived behavioural control (PBC).
SN refers to approval of a person’s important referents with regard to the consequences
of performing the behaviour or not. PBC refers to the degree to which a person feels that
his or her performance or non-performance of the behaviour is under his or her control
(Ajzen, 1991).

The individual’s intention to perform a given behaviour (e.g., intention to increase
debt capital) is a central construct in the theory of planned behaviour and reflects how
individuals are motivated to try to perform the behaviour in question (Ajzen, 1991). PBC
can be best explained as individuals’ confidence in their ability to perform a given
behaviour. The theory of planned behaviour suggests that PBC has an impact both on the
BI to perform the behaviour and the behaviour' (B) per se. As can be seen from Figure 3-1
behavioural achievement is a function of intention to perform and behavioural control (or
ability to perform the behaviour). Figure 3-1 depicts the relationship between intention
and behaviour. '

Empirically, attitudes towards actions (e.g., leveraging) are determined by and can
be measured as the sum of evaluative salient behavioural belief, where behavioural
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beliefs are beliefs held about the consequences of the action in question. The basic form
of the Fishbein multi-attribute attitude model can be expressed as:

A, =:>=‘Ib.e. (3-4)

=i

where Aj is an individual’s attitude towards an object j (e.g., debt leveraging); by is the
individual’s belief, expressed as a subjective probability that object j is associated with
some attribute i; e; is the evaluative aspect (i.e., judged goodness or badness) of attribute
i; and n is the number of salient beliefs. Equation (3-4) represents a model of attribute
measurement wherein an individual’s beliefs about a particular aturibute object are
weighted and summed to yield an index of overall attitude. It is assumed that a person’s
attitude towards the behaviour is proportional (<) to the summative index (Ajzen, 1991),
as illustrated in Figure 3-1.

Subjective norm (SN) is obtained as the sum of the product of the strength of each
normative belief (nb) and the motivation to comply (mc) with the referent in question
over the n normative beliefs. It is assumed that a person’s subjective norm is proportional
(=) to the summative index. Thus, subjective norm can be expressed as:

SN = fjnbimci (3-5)
i=l ¢
where nb; is the DM’s normative belief that the salient reference thinks he/she should (or
should not) perform the behaviour and mc; is the DM’s motivation to comply to that
referent (Ajzen and Fishbein, 1980a).

Perceived behavioural control (PBC) is among the beliefs that ultimately
determine the behavioural intention and behaviour/ action. To obtain a measure of PBC,
each control belief (cb) is multiplied by perceived behavioural facilitation (pf) of the
particular control factor to facilitate or inhibit performance of behaviour, and the
resulting products are summed across the n salient control beliefs to produce the
perception of behavioural control (PBC); that is,

PBC =3 cb,pf; (3-6)

Finally, the motivational factors that influence behaviour are assumed to be
captured by intention to perform a given behaviour. Intentions are the indications of how
much of an effort the DMs are planning to exert in order to perform the behaviour.
Behavioural intention represents the person’s motivation to perform the behaviour in
question. .

In summary, according to equation (3-4), (3-3), (3-6), and Figure 3-1 the DM’s
behavioural intention is guided by attitude towards behaviour (behavioural belief),
subjective norm (normative belief), and perceived behavioural control (control belief).
Behavioural intention is a combination of attitude towards the behaviour (A;) defined in
equation (3-4), subjective norm (NS) defined in equation (3-5) and perceived behavioural
control (PBC) as defined in equation (3-6). These theoretical constructs are latent or
theoretical variables in that they cannot be directly observed but must be inferred from
observable responses. The theory of planned behaviour can be used to organize the key
concepts of behaviour and predict behaviour (e.g., debt financing). Once the information
on aititude towards risk or debt capital, subjective norm, and perceived behavioural
control is obtained, the next step is to investigate which of the three is the best predictor
of intention to increase/decrease debt capital; that is,

Bl=u,A + o,SN + 0., PBC ' (3-7
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which can be expressed in terms of multiple regression as follows:

Bl=q,, +¢,A+a,SN+0a;PBC+¢ ‘ (3-8)

To obtain information on A, SN and PBC, both direct measures and belief-based
measures are used. In the literature, the theory of planned behaviour has been modified to
include individuals® previous habits or behaviour and socio-demographic variables. Using
the Fishbein and Ajzen approach, Bentler and Speckart (1979) extended the Fishbein and
Ajzen model by incorporating past behaviour and subsequent behaviour (Figure 3-2).

The behavioural model is also versatile in accommodating socio-demographic
variables. Identifying differences in attitudes attributable to the DMs’ gender, age,
manager-director, income, education, awareness of risk management practices, is an
important objective of the study (Figure 3-3).

3.3.2.2 Fishbein’s Multi-attribute Attitude Model*

Fishbeins multi-attribute attitude model deals with one aspect of the theory of
planned behaviour. In this framework, Fishbein and Ajzen (1975) define attitude as a
learned predisposition to respond in a consistently favourable or unfavourable manner
regarding a given object or concept. Fishbein’s multi-attribute model (Fishbein, 1963;
Fishbein and Ajzen, 1975b) provides the theoretical underpinning for an assessment of a
DM’s overall attitudes towards the negative and positive attributes of increasing long-
term borrowing, for example. This multi-attribute model provides a useful framework
because it views the multiple characteristics (attributes) associated with an object (e.g.,
increased borrowing) as important elements shaping a DM’s attitude towards that object.
The basic form of the belief-based (Ajzen, 1991) multi-attribute model is given in
equation (3-4). .

To obtain estimates of individuals’ attitudes, Ajzen (1991) has suggested using
both direct and belief-based measures that are based on responses to selected questions.
For the Fishbein’s multi-attribute approach the direct measure is adopted for use in this
study.

3.4 Method: Data and Measurements
3.4.1 Sampling and Data Collection

Agricultural marketing and supply co-operatives in Alberta, Manitoba,
Saskatchewan, Ontario, British Columbia and Quebec are the target population of the
study. These provinces are chosen because of the higher prevalence of agricultural
marketing and supply co-operatives. In the literature, there are several ways that the
appropriate sample size be determined. However, in this study all agricultural marketing
and supply co-operatives in the above provinces were contacted, either by mail or by fax
before the actual survey. This first contact explained the research and its importance for
the co-operative sector and also requested their willingness to participate in the survey
(see Appendix A). Some of the co-operatives were also contacted by telephone.
Approximately 426 such letters were sent out. Of the 426 co-operatives, only 17 co-
operatives were willing to participate, respectively, a response rate of only 4 per cent. In
the second stage, questionnaires were sent to the 17 co-operatives to distribute to the
members of the management team and board of directors. To the 17 co-operatives, 139

4 Note that the Fishbein multi-attribute attitude model is nested within-the theory of planned behaviour.
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survey questionnaires were sent by direct mail. Because of the particular interest in
potential differences in the risk attitudes of managers and directors, both groups of
decision makers were included in the survey. The ‘indirect’® mail method used in this
study solicited responses from a total 30 co-operative managers and directors (see
Appendix C, E and G). Reminder mails were sent to the participating co-operatives (see
Appendix I). Reminder phone calls were also made. Completed questionnaires were
returned by 30 of the 139 managers and directors for a direct mail response rate of 20 per
cent. Given the two stage nature of this survey, this response rate is unsatisfactory and the
results may not be conclusive but are potentially useful for future research directions.
Table 3-1 presents survey response at different stages.

The main purpose of the questionnaire is to elicit the risk attitudes of the members
of the management team and members of the board of directors. The actual questionnaire
used for the study is provided in Appendix G, and consists of questions addressing the
following areas:

1. Overall financial risk attitude elicitation;

2. The theory of planed behaviour based risk attitude elicitation;

3. The expected utility theory based risk attitude elicitation;
4. Risk management practices and perceived importance of risk
management;
General business information; and
Demographic information
Information on frequency of previous gambling activities and self-ratings
is also gathered. Some of the questions used in the questionnaire are reproduced and
discussed in the following sections.

In the following section, data obtained on the EU and TpB framework are
described. First the EU based risk attitude elicitation procedures and data are presented
and discussed. The empirical data for the EU approach are based on stochastic dominance
and willingness to pay techniques. Second, the survey data based on TpB are presented
and discussed. Third, data based on Fishbein’s multi-attribute model are presented.
Finally, in section 3.5, individual characteristics are presented.

3.4.2 The Expected Utility Method

Explicit modeling of the EU hypothesis requires explicit information about the
DM’s preferences. There are various empirical procedures available to elicit DM’s risk
preferences or behaviour: certainty equivalent methods (ELCE/ELRO) (Anderson et al.,
1977); interval approach (King and Robison, 1981); tradeoff method (Wakker and
Deneffe, 1996; Fennema and van Assen, 1998); the probability equivalent method
(Kahneman and Tversky, 1979; Kahneman and Tversky, 1992); the Ramsey method
(Khanthavit et al., Undated), and the stochastic dominance approach (Levy and Levy,
2001), among others. The diverse range of alternatives to measure the DM’s risk attitudes
may be indicative of the fact that attitudes are difficult to measure accurately enough to
permit the reliable evaluation of alternative choices. Many of these approaches require
experimenting through the use of interviews and are therefore too costly to undertake. In

o

3 Direct mails were sent to the co-operatives. The contact persons in each co-operative distributed the
questionnaires to the participants.
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this study, the stochastic dominance and WTP for lottery approaches are used because
they can easily be implemented through the use of survey methods.

3.4.2.1 e Stochastfc Dominance

The second-order stochastic dominance® approach is implemented to assess
whether the DM’s utility functions are concave or convex. To do so, individuals are
asked questions regarding choices between alternatives in which both positive and
negative outcomes are possible. This enables one to “experimentally” elicit whether
individuals can be generally characterized by risk aversion or risk taking behaviour (Levy
and Levy, 2001). As discussed by Levy and Levy (2001), and McCord and de Neufville
(1986), 1o avoid the certainty effect’, all alternatives are uncertain. To circumvent the
problem of a subjective probability distortion, which occurs for small probabilities, all
probabilities are relatively large (Levy and Levy, 2001). In this approach the elicitation of
risk attitudes is based on the information in Table 3-2.

The response for Scenario I is used to test the degree to which respondents are
rational in the sense that they prefer more to less (Figure 3-4). Figure 3-4 depicts the
cumulative distribution corresponding to the two business alternatives in Scenario I. In
Scenario I, A dominates B by FSD. Responses for Scenario II are used to directly assess
the risk attitudes of the respondents. By second-degree stochastic dominance, any risk-
averse individual should prefer B to A (Figure 3-5).

Table 3-3 summarizes the outcomes of the two business investment scenarios in
terms of expected value and variance. In Scenario I, although both A and B have equal
variances, business A’s expected payoff is higher than that for B. Under Scenario II, both
A and B have equal expected payoffs, but business B has greater volatility (i.e., business
B is more risky). ’

3.4.2.2 Willingness to Pay for Lottery Tickets

With the willingness to pay approach to modeling the EU theory, co-operative
managers and directors are asked to state their reservation price (i.e., risk premium) for a
lottery ticket after the chances of winning a prize of a particular magnitude are specified.
Laffont (1989):p.19) states that

[the risk premium is the maximum amount that the agent is willing to pay to have

the sure return rather than the expected return from lottery ticket.

One advantage of this approach is its simplicity and low cost since it can be implemented
through questionnaires that are distributed to respondents through mail, as is the case in
this study. Risk attitudes based on the willingness to pay are calculated as follows
(Hartog et al., 2000; Brunello, 2002) :

— (Of.ka —- WTP, )

P = TWTPZ /2 + 0, X2 /2 - 0, WIP, X,
where pjx is the (implied) Arrow-Pratt measure of absolute risk aversion for the i-th DM
for the k-th lottery, Xx is the prize of the k-th lottery, o is the probability of winning the

) : 3-9)

® Note that the survey method used in this study differs from the interactive method used by most
researchers to obtain risk attitudes of DMs.

7 The certainty effect refers to the situation whereby “people overweight outcomes that are considered
certain, relative to outcomes that are merely possible.” (Kahneman and Tversky 1979: 265).
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k-th lottery, WTPj is the maximum price that the i-th individual is willing to pay for the
k-th lottery (i.e., the reservation price). An individual with utility u;(x) is more risk averse
than the individual with utility w(x) if for all x : p(x, 1) > p(x, uz). For WIP=0, p=2/X,
for WTP=aX (risk neutrality), p=0, and for WITP=X (risk loving), p=-2/X. By eliciting
the ‘degree’ of an individual’s risk aversion, information from this approach may
supplement the results that are obtained using the stochastic dominance method.

In the above scenario (Table 3-4), all other things being equal, the greater the sum
of money the respondent is willing to pay under each lottery game, the lower the degree
of risk aversion. Although Lottery I and II have equal payoffs, the chance of winning is
different. The chance of winning Lottery I is 10 per cent while the chance of winning
Lottery II is 20 per cent with expected payoffs of $10 and $20, respectively. Intuitively, it
can be argued that the willingness to pay for Lottery II should be higher than that for
lottery I. The relationship between other combinations may also be discussed in the same
fashion.

3.4.3 Social Psychological Methods
3.4.3.1 Theory of Planned Behaviour

A social psychological approach (TpB) is also adopted to explore the DM’s risk
attitudes, intention and behaviour concerning financing investment expansion using debt.
This approach extends Fishbein’s multi-attribute model by including intention and
behaviour, in addition to attitude. As mentioned earlier, the theory of planned behaviour
states that human behaviour/intentions are guided by attitude towards the behaviour
(debt), subjective norm (perceived social pressure), and perceived behavioural control
(ability to affect company decisions) (Figure 3-1: page 10). In the socio-psychological
approach, attitude towards debt financing risk is a latent variable whose *“value” is
inferred by answers to multi-scale questions.

To obtain information on attitudes towards the impact of an increase in long-term
borrowing on financial risk exposure, respondents were given the following hypothetical
business set-up.

A company that is planning to expand by 10 per cent over the next two years in

order to survive competitive pressure is assumed. The expansion should be

financed by either debt capital or equity, or both over the same period.
Table 3-5 provides the background information for this scenario. The above hypothetical
business expansion plan is designed to obtain insights into attitudes of co-operative
managers and directors towards financial risk exposure (i.e, debt leveraging risk
exposure) and their perceptions of appropriate or ‘optimal’ capital structure. The pre- and
post-expansion capital structure outcomes for this hypothetical business, with different
financing scenarios, are provided in Table 3-6. The debt-to-equity ratio is a measure of
the extent to which the creditors have financed the business, compared to the owners. The
greater the proportion of financing provided by creditors, the higher the value of the
ratio8. The desired value of the ratio will depend on the industry/firm type and the

8 Theoretically, there is no upper limit for this ratio but any business with too much leveraged capital
certainly runs the risk of ‘loss.” The desired value of the ratio will depend on business type and the
resulting income variability of the business as well as other factors, such as the risk associated with
production and prices. Businesses with high-income variability may want to achieve a ratio significantly
less than one.
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resulting income variability of the business as well as other factors, such as the risks
associated with production. For example, a farm business with high-income variability
such as grain, beef or hogs would want to achieve a ratio significantly less than 1. Given
the initial situation of this hypothetical business, any additional borrowing may aggravate
the financial risk exposure under poor economic conditions. '

Based on the above business scenario, questions to elicit behavioural intention,
attitudes, subjective norms and perceived behavioural control are framed. Items were
generated to assess all constructs specified in the TpB: behavioural belief and outcome
evaluation (eight items each); normative belief and motivation to comply (seven items
each); control beliefs and perceived power (thirteen items each). Responses to all items
were rated on 7-point scales. '

3.4.3.1.1 Behavioural Intention Assessment

The actual behaviour of the DMs is elicited using responses to a set of questions
related to their intentions. This is based on the assumption that behaviour is the direct
reflection or manifestation of the DM’s intentions. The survey questionnaire contains five
items that are used to assess respondents’ behavioural intentions, BI;, to increase or
decrease debt capital for the proposed 10 per cent business expansion over the next two
years. Two questions that are designed to provide a measure of intention to increase long-
term borrowing contain the following statements:

(1) During the next two years I will approve additional borrowing to finance
" investment in the company. (2) I intend to approve additional borrowing to
finance new investments in the company over the next two years.

These items are followed by a choice of eight possible responses: “very unlikely,
unlikely, somewhat unlikely, neutral, somewhat-likely, likely, very likely, no opinion.”
Higher values for these two items indicate elevated intentions to borrow money. Two
questions that are used as measures of intention to increase debt capital contain the
following conditional intention questions:

(1) If you were told that higher level of debt leads to higher returns to equity

because of tax-benefits, how would it affect your intention to finance the proposed

expansion using 100 per cent long-term debt? (2) If you were told that the costs of
borrowing are low, how would it affect your intention to finance the proposed
expansion using 100 per cent long-term debt?

Higher values for these two items also indicate elevated intentions to borrow
money. These items are followed by a choice of eight possible responses: “would not
borrow, not inclined to borrow, less inclined to borrow, neutral, inclined to borrow, more
inclined to borrow, would borrow, no opinion.” The last item is:

During the next two years additional investment should be financed solely

through equity capital. .

This item is followed by, “always, most of the time, often, never.” Higher values
for this item indicate lower intentions to borrow.

3.4.3.1.2 Attitude towards Behaviour

As suggested by Ajzen (2002), a 7-point bipolar adjective scale 1s used to elicit
respondents’ direct attitudes about business expansion through increased debt capital.
Eight questions were asked to measure attitudes towards debt. A sample question to
measure attitudes directly is given in Table 3-7.
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This question is asked six times, using different adjectives. Attitude toward
increased borrowing is also elicited using the belief-based approach. For each belief, the
outcome evaluation and belief strength are obtained and multiplied as outlined in
equation (3-10). Eight items each for outcome evaluation and belief strength are used.
Table 3-8 presents the sample question that is used to elicit outcome evaluation and belief
strength. If the respondent chooses “very good” for outcome evaluation (+3) and “very
likely” for belief strength (+3), this leads to a product of +9. This is done for each salient
belief. The products are then summed to assess the overall valence (positivity vs.
negativity) of the attitude, A;. An example for one of the respondents is provided in Table
3-9. To avoid potential problem/confusion in terms of having, for example, -3x-3 provide
the same product as +3x+3, outcome evaluation is re-coded on 1-7 scale by adding +4. In
this case, a positive score means that, overall, the participant is in favour of increased
borrowing. A negative score means that, overall, the respondent is against increased
borrowing. The total attitude score is calculated as +137 reflecting a strong positive
attitude in favour of increased borrowing. Because there are 7 items, the possible range of
total score is (7x£3) =-147 to + 147,

Thus, for this particular person, while the belief about tax benefit is very negative,
its influence is reduced by the other beliefs that are positive. This approach may imply
that two DMs may have the same set of beliefs about long-term debt financing of
business expansions but a totally different attitude because of different outcome
evaluations or belief strengths. In this case, the DMs’ attitudes, A;, are influenced by
either (i) the beliefs that are salient in a situation, (ii) the evaluations of beliefs, or (iii) the
strength of belief (Ajzen and Fishbein, 1980). In this study, “higher” values of attitudes
indicate a favourable attitude towards debt capital and hence high risk taking behaviour.
Thus a positive relationship between intention to borrow and attitude is expected.

3.4.3.1.3 Subjective Norm Assessment

Subjective norm refers to a DM’s belief that most of his or her important others think that
she or he should or should not perform that behaviour. Subjective norm is a product of
motivation to comply and normative belief. Normative beliefs are beliefs about what a
specific referent'® person thinks one should or should not do regarding the behaviour. In
this survey, for each referent, we have a normativée belief: what the respondents think that
referent would want them to do. Table 3-10 depicts sample items used to elicit
respondents’ normative belief and motivation to comply. Thus, a DM’s subjective norm
is a function of their normative beliefs for salient referents, and motivation to comply
with these different referents. The subjective norm score for the i-th individual, SN;, is
calculated as the sum of the products of motivation to comply and normative belief.
Table 3-11 provides an example of the subjective norm score for a single DM. A positive
score means that, overall, the participant experiences social pressure to increase debt. A
negative score means that, overall, the respondent experiences social pressure not to
increase debt. The possible range of total scores is -147 to +147. For the respondent in

® The important aspect of this measurement scheme is that zero represents a neutral attitude, positive score
represent attitudes in favour of the behaviour as described, and negative scores represent attitudes against
the behaviour as described.

10 A referentis 2 specific individual or group who may influence one’s behaviour.
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Table 3-11 the overall score is 24 suggesting that the subjective norm score of the
respondent reflects fairly weak negative social pressure to increase debt.

For each referent, the normative belief and motivation to comply are multiplied.
The product is then summed across all referents. Two DMs may have the same set of
referents about behaviour but a totally different subjective norm because of different
normative beliefs or motivations to comply. Thus, changing what referents are salient in-a
situation, or changing perceptions of normative beliefs, or changing motivation to comply
can change a person’s attitude. '

3.4.3.1.4 Perceived Behavioural Control (PBC)

To obtain a measure of PBC each control belief is muitiplied by the perceived
power of a particular control factor to facilitate or inhibit performance of the behaviour,
and the resulting products are summed across the n salient control beliefs to produce the
perception of behavioural control. Sample questions for control belief and control power
are given in Table 3-12. Table 3-13 provides an example of the perceived behavioural
control score for a single DM. The perceived behavioural control score for the i-th
individual, PBC;, is calculated as the sum of the products of perceived power and control
belief. Using this method, a positive score means that, overall, the respondent feels in
control of increasing debt. A negative score means that, overall, the respondent does not
feel in control of increasing debt. The possible range of the perceived behavioural control

© score is -273 to +273. For the respondent in Table 3-13 the overall score is -12 suggesting
that the perceived behavioural control score of this respondent reflects a fairly weak
negative control. S

For each control factor, control belief and control power are multiplied. Then 'the
product is summed across items. The above approach suggests that two DMs may have
the same set of control factor but a totally different perceived behavioural control because
of different control beliefs or control power. Thus, a person’s attitude can be changed by
changing what control factors are salient in a situation, or by changing perceptions of
control beliefs, or by changing control power.

In addition to the EU and TpB approaches, two other approaches are used to elicit
attitudes; a self-rating and evidence of previous gambling activities. The self-rating risk
attitude is obtained based on responses to questions: “own willingness to undertake risky
business propositions as compared to other executives or directors,” “company’s
willingness to undertake risky business propositions as compared to other companies in
the industry,” and “ease or difficulty to accept taking debt financing risks.”

In this study, the frequency of respondent’s engagement in any ‘gambling
activities’ over the last 12 months (e.g., buying lottery, recreational betting, casino, etc)'!
is used as a proxy for past behaviour/risk taking habit. It can be hypothesized that those
people who frequently participate in such activities may tend to borrow more and hence

H Due to the order of magnitude of the-dollars at risk, it should be stated that there are differences in the
scale of risk between a) the activities used as measures of past behaviour (i.e., buying lottery tickets, etc)
and b) the nature of the intended behaviour (i.e., borrowing). Empirically, there are significant numbers of
peopie who buy lottery tickets but aiso purchase insurance, as one example. Thus caution must be taken in
extrapolating from risk-taking behaviour in small-scale gambling to risk-taking in borrowing large sums of
money.
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