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Forestry and New Institutional Economics

1. Introduction

A forest is much more than a bunch of trees. Scratch the surface of the vast forest landscape,
and one will see amyriad of biota and a complex and interesting biophysical world. But
when forests are viewed from the perspectives of society, economy and human wellbeing, a
complex network of institutions comes onto the scene. It is this dynamic network of
institutional arrangements that provide necessary governance structures for an array of

activities related to the management and use of forest resources.

A variety of economic approaches have been utilized in the analysis of forestry problems (see
van Kooten 1993; van Kooten and Bulte 2000; Hyde 2012). The focus of this chapter ison a
particular approach, known as the new institutional economics (NIE), and how it may be
applied to forestry. NIE builds upon and extends neoclassical economic theory by
incorporating into main stream economics a body of theory pertaining to institutions (Coase
1998, 1984). Since the 1970s, NIE has made alarge impact on the social sciences, especidly
economics and political science. Uniting theoretical and empirical research to examine the
role of institutions in economic activities, NIE comprises work regarding transaction costs,
property rights, hierarchy and organization, public choice and so on. In recent years, NIE has
increasingly provided fresh insights into various aspects of socia organization and sectors of
the economy, including forestry (Wang and van Kooten 2001). The objective of this chapter
isto provide an overview of what NIE contributes to economic practice and, more
importantly, the insights it offers regarding forestry. We illustrate the potential contribution

of NIE interms of forest policy using a Canadian case study.

In the next section, we provide an overview of NIE in terms of its origin, scope and main

developments. Then, in section 3, we offer a synthesis of the major applications of NIE to



important fields of economic analyses, and, in section 4, we present a case study of NIE
applied to forest management and policy in the context of British Columbia (BC), Canada.

The chapter ends with afew concluding remarks.

2. New Institutional Economics: genesis, scope, and developments

Asadistinct field of economics, the New Institutional Economics traces its origins to the
earlier or ‘old’ institutional economics found in the writings, for example, of Thorstein
Veblen, John Commons, Wesley Mitchell and Clarence Ayres. These writers were
discouraged by what they perceived to be the lack of explanatory power in neoclassical
economics, and its failure to take account of institutions. However, the old form of
institutional economics sought to jettison much of neoclassical theory but offered little in its
place except descriptive analyses that took each situation as somehow unique —it lacked a
solid theoretical foundation that might be applicable more broadly, say outside the particul ar

culture or organization of economic affairs.

Theterm, ‘New Institutional Economics,” was coined by Oliver Williamson to distinguish it
from the *old’ institutional economics (Coase 1998). Thereis now a consensus among
scholars that Ronald Coase’ s 1937 paper, ‘ The Nature of the Firm,” provided the origina and
enduring inspiration for the development of NIE. With afocus centering around the theory of
the firm and transaction costs, NIE benefitted from the ideas of the Austrian school of
economics (Hayek 1937, 1945), the economics of information (Stigler 1961, 1975), human
behavior and cognitive science (Simon 1957, 1962), organizations and markets (Williamson
1975, 1985; Simon 1991), the theory of property rights (Alchian and Demsetz 1972; Demsetz
1967; Barzel 1989; Pegjovich 1995), institutions (North 1990, 1991), the history of industrial
enterprise (Chandler 1992), and, lastly, transaction cost economics (Williamson 1979, 1998;

Groenewegen 1996).



NIE is concerned with the role of governance structures in terms of institutional environment
and institutional arrangements. As far asthe institutional environment is concerned,
important aspects include the legal environment, property rights, norms and social
conventions. From the standpoint of the theory of the firm, institutional arrangements explain
why production is often internalized within an industrial organization as aresult of
economizing on transaction costs. Although markets act as necessary institutional
mechanisms for many productive activities, vertically integrated governance structures will

exist for reasons that are best explained by NIE.

2.1 Ingtitutions, property rights, and contractual arrangements

Institutions are the humanly devised constraints that structure political, economic and social
interaction. They consist of both informal constraints (sanctions, taboos, customs, traditions,
and codes of conduct), and formal rules (constitutions, laws, property rights) (North 1991).
Specificaly, institutions are defined as the legal, administrative and customary arrangements
for repeated human interactions. Their major function isto enhance the predictability of
human behavior (Pgovich 1995). The growing literature around institutions point to a
distinction between the institutional environment and institutional arrangements. Collectively,
the institutional environment and institutional arrangements constitute governance structures.
Broadly speaking, institutions provide a system of rules plus the instruments that serveto
enforce therules. In daily life, we observe explicit and implicit contractual frameworks,

which include markets, firms and mixed modes within which transactions occur.

The notion of property rightsis central to institutions. Property rights refer to the socially
sanctioned and enforceable claims that an individual or a group has to the benefits associated
with certain physical assets or services subject to the conditions that society places on the use

of the assets or servicesin question. Property rights have a number of dimensions, including



comprehensiveness, duration, transferability, benefits, exclusiveness and security. In
economic activities, the property rights over an asset indicate the individual’s (group's) ability
to consume the good or receive the services of the asset directly, or to consume it indirectly
through exchange. Property rightsinclude: (1) the right to use an asset, (2) the right to earn
income from an asset and contract over terms of use with other individuas, and (3) the right
to transfer ownership permanently to another party (Demsetz 1967; Barzel 1989). Itis
important to note that property rights are claims that are recognized and enforced by

authorities, most notably the government (Furubotn and Pgjovich 1972, 1974).

Production and exchange involve contractual arrangements. As alegally enforceable
agreement between two parties, a contract isalegal commitment to which each party gives
express approval (either in written or less often verbal form) and to which a particular body
of law applies. Contractua activities take place, not only for the purpose of accomplishing
the exchange of goods and services but aso to permit the exchange of bundles of property
rights (Furubotn and Pegjovich 1972). From the point of view of markets and organizations,
contract terms are influenced by a number of factors including the access that contractual
parties have to information, the costs of negotiating, and the opportunities for cheating
(Simon 1991). Whileit is of great importance to examine the institutional environment and
property rights structure surrounding an economic activity, it would be a mistake to neglect
contractual arrangements. In fact, analysis at the level of contractual terms will often yield

deep insights regarding economic incentives and transaction costs.

2.2 Transaction cost economics

In spite of the fundamental role of markets in coordinating economic activities, the firm has
been recognized as a primary coordination mechanism. According to Coase (1937), the

nature of the firm is to reduce the number of transactions for the purpose of producing amore



efficient outcome. Aslong as the firm can coordinate a transaction at alower cost than the
market, it pays to internalize the function. Once coordination becomes onerous, a firm may

need to allocate the function to the market.

The theory of the firm is viewed as the core of NIE, and transaction cost economics (TCE) is
at the heart of that theory and at the centre of the economics of organization. The term,
‘transaction costs,” has many definitions. Generally speaking, transaction costs refer to costs
incurred for the creation, maintenance, use, and change of institutions and organizations.
They include the costs of defining rights, the costs of utilizing and enforcing the rights

specified, and the costs of information, negotiation and enforcement.

Humans are assumed to be rational economic agents to a certain degree and people are
opportunistic. Bounded rationality and opportunism are two key assumptions underlying the
TCE theory. While the opporunistic aspect of human nature is easy to imagine, the concept of
bounded rationality needs elaboration (see Simon 1957). It is costly for individuals to
contemplate and contract for every contingency that might arise over the course of the
transaction; this adds to the ex ante cost of drafting a contract. These costs may be so high
that the individuals fail to provide for the contingency in the contract or fail to undertake the
contempl ation necessary to foresee the contingency. According to Williamson (1975, 1971),
the central concern for economic organizationsis to devise contracts and governance
structures that have the purpose and effect of economizing on bounded rationality, while

simultaneously safeguarding transactions against the hazard of opportunism.

TCE places an emphasis on the firm. In other words, the firm acts as an institution within
which transactions take place — as an aternative to transactions that take place in a market.
From the point of view of TCE, firms and markets are alternative means of economic

organization. Whether transactions are organized within afirm (hierarchically) or across a

10



market between autonomous firmsis a decision variable. Which mode is adopted depends on
the transaction costs that attend each. The basic premise of TCE isthat transactions tend to
be organized in ways that maximize the net benefits they provide, where the cost of the
transaction is taken into account. Transactions differ in their attributes and are thus aligned
with governance structures that differ in their costs and competence in a transaction-cost
economizing way. Differential transaction costs give rise to discriminating institutional
alignment according to which some transactions will align with one set of governance
structures and other transactions will align with others. Each mode of governance is defined
by a series of attributes, whereupon each displays discrete structural differences with respect

to both cost and competence.

Williamson extends the scope of TCE to emphasis to all economic organizations. More
recently, scholars tend to think of TCE in the context of all economic institutions and
institutional arrangements. Hence, it is valid to examine contracts by looking at the
transaction costs ex ante and ex post. Ex ante transaction costs include the costs of
negotiating a contract, searching and information gathering; ex post costs include the costs of
safeguarding the deal that was originally struck, namely, the monitoring and enforcement

Costs.

Transaction costs are difficult to quantify, but this difficulty is mitigated by the fact that
transaction costs are always assessed in a comparative way, in which one mode of contracting
is compared with another. Accordingly, it is the difference between rather than the absolute
magnitude of transaction costs that matters (Williamson 1985, pp.21-22). Empirical research
on transaction costs focuses on the question of whether contracting practices and governance

structures line up with the attributes of transactions as predicted (Williamson 1985).

The key technical, human and behavioural dimensions of transactions correspond to asset
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specificity, bounded rationality, and opportunism, respectively (see Table 1). Generally
speaking, the more specific or specialized an asset (or activity), the higher is the possibility of
appropriating the benefits arising from its designated and intended uses, but the less adaptable

isthe asset (or skill) to employment in an alternative use.

Table 1. Important Parameters of Transaction Cost Economics

Dimension Atrributes

Specificity Physical asset specificity is ameasure of asset redeployability arising from the
specia and genera purpose of investments. Special purpose investments may be
risky because specialized assets cannot be redeployed if contracts are interrupted
or prematurely terminated. Genera purpose investments do not pose the same
difficulties. Hence, the more specific a physical asset or skill, the lower isits
opportunity cost in its best alternative use; hence, the cost of transacting to re-
employ or re-deploy the asset is higher.

Human asset specificity isameasure of relation-specific investments, such as
bilateral dependency.

Uncertainty  The capacity of the governance structure in adapting to disturbances is measured
by the probability of continuation (durability of firm-specific assets). Also,
contract length is important because long-term contracts mitigate inefficiencies
associated with ex ante underinvestment and ex post opportunism.

Fregquency The degree to which transactions recur is positively related with the specialization
of governance structures. For idiosyncratic investment, when frequency reaches a
certain point, unified governance comesinto being.

Unlike the standard economic approach that is preoccupied with technology and production
expenses, TCE examines comparative costs of planning, adapting and monitoring task
completion under alternative governance structures. For this purpose, thereisaneed to
identify different types of transactions and how they vary under different circumstances.
Specificaly, the factors responsible for transaction cost differences need to be identified in
order to understand why some transactions are organized one way and other transactions
another. Asset specificity is positively correlated with firm size, with small companies more
likely to have general purpose plant and equipment. The market is the main governance

structure for nonspecific transactions in the case of both occasional and recurrent contracting.

In terms of the advantages that TCE offers, Williamson (1985, pp.17-18) considers the

12



economic importance of asset specificity, the business firm as a governance structure rather
than a production function, and the means for comparing the transaction cost implications of
alternative contractual arrangements. Williamson notes that any issue that can be formulated

as a contracting problem can be investigated in the transaction costs economizing framework.

2.3 Moral hazard, agency, and information problems

Contracts are important because of their indispensable role in coordinating the exchange of
products and services (Hart 1995). In analyzing contracts, the issue of moral hazard needsto
be taken into account and the problem of agency should be dealt with by means of
appropriate contractual terms. The incidence and effect of moral hazard were analyzed
extensively in the literature concerning businesses and other organizations (Holmstrém 1979;
Jensen and Meckling 1976). The notion of moral hazard may best be understood from the
perspective of human behaviour, using a principal-agent (PA) setting. The agent has an
incentive to hide crucial information from the principal in order to exploit opportunities for
gain by pursuing one’'s own self-interest. It is entirely possible that the agent possesses
hidden information or goals that are detrimental to the principal (Holmstrom 1979).
Williamson (1985, p.51) defined this behavior as the ‘ propensity of human agents to behave
opportunisticaly.” Ross (1973) was one of the first to model formally PA relationships, while

Fama (1980) elaborated the agency problem using the theory of the firm.

Economic activities are associated with various types of information. Often the available
information is limited, incomplete or irrelevant. Strictly speaking, there are two aspectsto the
information problem, namely, information deficiency and information asymmetry (Ross
1973; Stiglitz 1974, 1975). The recognition that the transfer of information between principal
and agent is akey element to their effective relationship has led to significant theoretical

research into the economics of information (Stigler 1961; Campbell 2006).
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Two crucia elements that characterize principal-agent problems arise from the asymmetry of
information between the two parties. The agent may choose actions that are not in the interest
of the principal, termed adver se selection (Salanie 1997). Consider as an example a forest
landowner (principal) who hires alogging firm (agent) to harvest timber. Suppose the issue
pertains to salvage harvesting of wind, pest or fire damaged timber. In some cases the logging
firm has the ability to select which timber isto be harvested; thus, the firm will harvest
damaged timber with the most suitable properties desired for further processing, leaving more
guestionable timber standing. By removing more valuable trees and not addressing proximate
areas, the agent reduces the value of the principal’ s resource base. Likewise, if damaged trees
could be assigned to a speciaty mill with optical scanners (to extract the greatest value from
the timber) but the principal chooses alogger associated with amill owner who has opted not
to invest in the necessary technology, the value of the forest resource is reduced by what

amounts to awasteful practice of which the principal may not be aware.

Given the moral hazard problem, the principal must carefully consider the costs and tradeoffs
of aternative actionsin order to strike as efficient a contract as possible in aworld of
informational deficiency. To do so, the principal may use signalling or screening ex ante
(Slangen et al. 2008), although signalling may also occur ex post. A proper design of
contractual terms with careful consideration of potential agency problems will help diminish

transaction costs and achieve efficient outcomes from an economic standpoint.

2.4 Economic devel opment and natural resourcesin an NIE context

The problems of economic development, natural resources and social dilemmas (viz.,
externalities, open access) (Ostrom 2000) are not that neoclassical economic explanations are
inappropriate, but rather that they are incomplete. Other than markets and private property,

three additional factors have been addressed by NIE — economic ingtitutions, the role of the
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state and social capital (Fukuyama 2002).

As noted above, a country or state must have a set of institutions within which policy change
can occur. Institutions consist of formal rules (constitutions, laws and property rights) that
constrain political, economic and social interactions, and include such things as commercial
and criminal courts. Unlike cultural constraints, they are more amenable to change, although
certain inertiamay be required to overcome vested interests. Economists have often ignored
institutions, even though existing institutions may not always be the ‘right ones' (Bromley
1999). Research in economic development now stresses the need for good institutions, as
some institutions retard rather than promote growth (La Porta et al. 1999), or become an
obstacle to resolving socia dilemmas in resource management (Ostrom 2000). In order to
remain effective, institutions need to evolve over time in response to changing circumstances,

and the rate at which they evolve must not slow the progress of policy change.

Economic policies can only be carried out by the state, but the state must be limited in scope
and yet able to enforce the rule of law. The state must be competent and sufficiently
transparent in formulating policy, and have enough legitimacy to be able to make painful
decisions. The role and performance of government is essential to economic development and
the resolution of socia dilemmas (La Porat et a. 1999). Good governments protect property
rights and individual freedom, keep regulations on businesses to a minimum, provide an
adequate (efficient) level of public goods (e.g., infrastructure, schools, health care, police
protection, court system), and are run by bureaucrats who are generally competent and not
corrupt. Unfortunately, regulatory agencies often prevent entry, courts resolve disputes
arbitrarily and sometimes dishonestly, and politicians use government property to benefit

their supporters rather than the population at large.

The third factor needed to resolve socia dilemmasis socia capital (Putham 2000), or “the

15



proper cultural predispositions on the part of economic and political actors’ (Fukuyama 2002,
p.24). The ‘cultura factor’ constitutesinformal constraints (sanctions, taboos, customs,
traditions, and norms or codes of conduct) that structure political, economic and socia
interactions. Social capital has both individual and aggregate components (Gelauff 2003).
Individual social capital consists of intrinsic aspects (charisma, values) and aspects in which
one can invest (trustworthiness, persona networks), although these two aspects are difficult
to separate. Aggregate social capital, on the other hand, constitutes the total of the social
capital of theindividualsin society, varying by form (trust in people, trust in government,
level of participation in society), place (firm, region in acity or country, neighbourhood), and
group (ethnic and religious groups, service organi zations, sport associations, gangs). It is
difficult for society to invest in aggregate social capital because the manner in which the
social capital of individualsis aggregated isnot clear. A society can only invest in culture by
somehow affecting individuals who do the investing. For example, society can encourage
couples to stay together longer by making divorce more difficult, or encourage church
attendance by providing tax incentives for charitable giving, but both actions fail to address

culture directly.

Trust is perhaps the most important component of social capital: “Virtually every commercid
transaction has within itself an element of trust, certainly any transaction conducted over a
period of time” (Dasgupta 2000). Trust is not socia capital, but a manifestation of it; trust is
related to institutions and affects the costs of transacting. If confidence in an enforcement
agency falters, one may not trust othersto fulfil their agreements and thus enter into fewer
agreements. Thereis an element of trust in any transaction where one hasto decide (make a
choice) before being able to observe the action of the other party to the transaction. One has
to assume that the other person is not acting with guile, keeping information hidden that

could be used to their advantage at the expense of the other party to the transaction. Like

16



other components of social capital, trust makes an economy function more efficiently

(Fukuyama 1999).

In addition to trust, other elements of socia capital include social norms, or behavioural
strategies (e.g., aways do p if q occurs) subscribed to by all in society, and networks of civic
engagement (membership in swim clubs, church organizations, etc.) that enhance
cooperation. Ostrom (2000) shows how social norms of reciprocity and trust, combined with

local enforcement and graduated sanctions, result in effective resource management regimes.

As noted, one important aspect of trust relates to hidden information — the asymmetry of
information that exists between two parties to atransaction or contract. This evolved into
principal-agent (PA) theory, with studies of PA problems paralleling developmentsin
transaction cost studies. Significant progress has recently been made into the PA problem and
the role of property rights in resource exploitation and environmental protection. The latter
line of inquiry evolved into new thinking about collective action, led by the late Nobel
laureate Elinor Ostrom (1990, 2005). Her 1990 book, entitled Governing the Commons. The
Evolution of Institutions for Collective Action, quickly became aclassic as it showed that
economic governance structures are multi-faceted and complex, making anaysis trickier.
Ostrom (2005) subsequently demonstrated that common property could be successfully
managed by the users of aresource, given aset of conditions that includes trust and carefully
designed cooperation-enhancing incentives. Her work in the area of collective action and
political economy provides alink between the fields of organizational theory and political
science via a separate body of literature known as public choice. These writings have made
significant contributions to advancing our understanding of how the institutions governing

natural resources evolved and how they can be efficiently managed.

In the context of forest ecosystems, Ostrom (1998) rejected simple, large-scale, centralized
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governance units, arguing that forest biodiversity needs to be matched by institutional
diversity. In the next section, we examine the role of institutions and insights that NIE

thinking has on forest policies and management.

3. Applications of the new institutional economics framework to forestry

Economists having an interest in forests are keenly aware that the institutional framework
will significantly influence both the policy choices available to the public landowner and the
responses of the forest firms (Nelson 2007). Where past approaches tended to focus on the
economic response to rules, Luckert (2005) indicates that economists are now beginning to
examine aternate arrangements, where economic behaviour influences the development of

the institutions or rules.

3.1 Relevance of new institutional economicsto forestry

In the context of the institutional reforms made to British Columbia's forestry sector at the
end of the last century, Wang and van Kooten (2001) applied NIE to investigate forest
companies' decisions to contract out silvicultural activities or to perform them in-house. A
model was developed to test the relationship between afirm's choice of contractual forms and
(a) the attributes of the activity (e.g., specificity of technical skills and physical assets,
frequency of operations, and uncertainty in controlling performance quality), and (b) the
characteristics of the firm (e.g., company size). Data from a survey of forest companiesin BC
were used to test several hypotheses arising from the NIE approach. The empirical results
confirmed the transaction cost logic that silvicultural activities performed in-house are likely
those that are complex to manage, have alow degree of seasonality, require high levels of
human skills, and involve highly specialized physical assets. As asset specificity or
specialized skill increased and the duration of the activity decreased, contracting an activity

became more attractive to the firm.
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Recently, the application of NIE approaches has increased in intensity. For example, van
Kooten et al. (2002) examined the institutional arrangements and economic incentives needed
to encourage landowners in Canadato plant trees on alarge scale. They concluded that the
transaction costs of getting landowners to convert agricultural land to forest plantations were
amagjor roadblock to their adoption. The analytics of transaction costs has been used in the
examination of biological carbon sinks (van Kooten 2009), and the institutional context of
forest management systems in China has been examined from the perspective of NIE (Zhang

2001).

One important concept, as noted above, deals with asymmetry in contracting, which has led
the adoption of principal-agent (PA) theory to the issue of forest tenures. In its ssmplest form,
the PA relationship is one of delegated choice where the principa (public landowner)

del egates management to another party (forest company), called the agent (Rees 1985).
Delegation arises when tasks are “ ... too complicated or costly to carry out oneself”
(Sappington 1991). In the next section, we adapt the principal -agent framework to

contemporary forestry issues in Canada's province of British Columbia.

3.2 The principal-agent problemin the forestry context

With specialized assets, the agent may wish to keep the proprietary interests that may be
created hidden for competitive advantage in the marketplace. A forestry example of thisis
provided by Nelson et al. (2009), who examined whether the managers of BC forest
companies (mill managers) were maximizing their economic options. They found that
managers (the agents) were readily willing to discuss general questions about perception in
the forestry business, but were highly wary about discussing specific financial issues related

to their firm.

On the surface, the PA relationship devel oped because it is mutually beneficial to both
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parties. If the parties share a common objective and management understanding then the
agent’ s choices (actions) will bring about outcomes desired by the principal. Stiglitz (1974)
produced one of the earliest examples of a unified description of the PA problem in natural
resources, he explored the landlord-labour relationship in agriculture. He concluded that,
when direct supervision is either costly or ineffective, the use of sharecropping has an
incentive and risk-sharing effect, making the principal-agent relationship more efficient than
internalizing the activity. Sterner (2003) notes that information asymmetry in natural
resources between the principal and agent can be so severe that smple rental agreements may

be the only appropriate policy instrument.

The principal-agent theory has often been used to describe differentiated contractual services
in forestry. Wang and van Kooten (2001) used the PA theory to explain the emergence of
silvicultural contractors when the BC government chose to shift responsibility for
regeneration (and hiring of individual tree planters) to the forest companies. Vedel et al.
(2006) provide an elegant theoretical principal-agent explanation for why private forest
companies initially switched to differentiated contracts for forest advisory services, while
Paarsch and Shearer (2009) recently examined the effectiveness of incentives offered to tree
planters in determining the optimal piece-rate contract. The piece-work context has been
suggested as the sole application of the PA theory, but this assertion has been challenged
because the paradigm has such broad applicability (van Ackere 1993). In fact, Miller (2005)
points out that there is no single solution to the principal-agent problem, asit isthe
juxtaposition of the two party’ s beliefs, goals, and willingness to deal with risk that produces

the necessary blend of actions between the two parties.

For this reason, many qualitative forestry examples use PA theory’s explanatory power.

Kufuor (2004) uses the PA theory to describe the policy failure that plagued attempts to
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create sustainable forestry conditions in Ghana. Gray (2002) uses it to describe forestry
concession policies with respect to government revenue systems, while Karsenty et a. (2008)
apply the theory to forestry concessions in Central Africa and South America, stating that the
economic value of the forest to the principal is contingent on the efficiency of the forest
company. A number of qualitative studies have used the framework to describe forestry
certification systems (Cousins 2006; Rametsteiner 2002; Kiker and Putz 1997). And Bowers
(2005) applies the theory to examine incentive instruments that could be used to motivate
private forestry firmsto carry out sustainable forestry activities as defined by the principal or

regulator.

Quantitative examples of the use of the PA theory in aforestry context are more difficult to
find. Krepps and Caves (1994) use the theory to explain why the value obtained from tribal
forest land was dependent on whether tribal lands were managed internally (by the principal)
or externally under contract with the United States Bureau of Indian Affairs. It was found that
both the quantity and quality of timber increased when the tribal |eaders retained servicesin
house rather than contracting to agents with alower stake in the financial outcomes for the

tribe.

Laffont and Martimort (2002) have pointed out that the principal uses the tactic of screening
to obtain a certain type of agent. For example, until recently, provincial governmentsin
Canadaregularly required appurtenancy in forest tenures — the forest company (agent) had to
operate amill as a condition for obtaining access to large timber quota. Appurtenancy
introduced an explicit commitment level for acompany and served many purposes, including
investment in infrastructure, the employment of local people and the increased likelihood that
the company would take alonger rather than shorter term view of the forest resource. This

screening mechanism was seen as an impediment to a competitive forest industry and was
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eliminated under the BC government’ s 2003 Forestry Revitalization Plan (British Columbia
Ministry of Forests and Range 2003; Niquidet 2008). Agents are then able to self-select, not
taking contracts that are outside their specialization or beyond their capacity (Slangen et al.

2008).

3.3 Mountain pine beetle and forest policy in British Columbia

Government news rel eases can be seen as a signalling mechanism used to provide insights
into how government views a certain situation. British Columbia' s provincial government
sent a strong signal concerning the catastrophic nature of the mountain pine beetle (MPB)
epidemic by creating a geographic salvage area defined in Order-1n-Council 661-08. This
provided forest companies with some valuable funding from the federal government, but also
put existing tenure holders (agents) on notice that pine salvage was a key priority. Multiple
reports released by the BC government showed that the signal was picked up by the agents,
with most responding by increasing the proportion of pine in harvests above the proportion of
pine on the land base (Forest Analysis and Inventory Branch 2007). However, signals can

only be effective if the agents' response has alimited impact on their economic well-being.

Once the principal becomes convinced that agent activities could impact the value of the
future forest, something beyond monitoring simple harvest content is required. In response to
concerns that agents had begun to include more non-pine in the harvest mix in regions
affected by the MPB epidemic, the BC government implemented something called
‘partitioning,” whereby the harvest level determined in a management unit was distributed
between stand types or species mixes in an attempt to regulate or constrain the harvest
activities of the agents. Thisincreased the principal’s monitoring requirements. Asthe
difficulty of monitoring increases, the principal may find it is better to incentivize truth

telling.
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An interesting forestry example meant to facilitate truth telling is the historic usein BC of a
dead timber grade (Grade 3), which was charged a nominal fee of C$0.25 (pre-2006).
Although the principal lost some resource rent if the value of a dead tree was nonethel ess
significant, the principal used Grade 3 to encourage the use of deteriorating logs thereby
leading to greater lumber recovery while obtaining a clear signal of the agent’s activity.
When the BC government atered its timber grading system to capture additional rent,
representing a more differentiated stumpage, dead timber could be assigned a sawlog Grade 1
or Grade 2, with stumpage rates in excess of $10/m*. Companies responded by kiln drying
entire logs before grading occurred, because logs could erroneously be assigned Grade 1 or 2
when in fact they were eligible as Grade 4 (called ironically alumber regject), as kiln drying of
logs exposes the cracks that might be completely hidden due to the length of time the logs are
exposed to elements such as rain or snow. Exposure to moisture causes the wood to expand
and seal up the previously visible checks (Oliveira and Kostiuk 2008). Although an extreme
process, companies could realize substantial savings by kiln drying low-grade, beetle-
damaged logs. With stumpage accounting for 25% of log cost and reforestation costs also
born by the forest company, the management of these costs can play asignificant rolein
defining the economic land base (van Kooten and Folmer 2004, pp.48-53; Luckert 2007).
Thisis an example of the time inconsistency problem, whereby the principal may change its
policy and thereby weaken an agent’ s sense of certainty with respect to planning for the

future (Slangen et a. 2008).

To engage an agent to provide a service or product, the principal must be fully aware of the
minimum participation condition required to entice the agent to agree to arelationship or
sign a contract. Once a contract isin place thereis ‘institutional lock-in’ so that the principal
may be able to use ‘ coercion-focused’ constraints to affect the agent’ s behaviour (Stanbury

and Vertinsky 1998). However, if the effort required by the agent or the asymmetry of
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information is above some threshold, the principal must include an incentive condition if it

hopes to manage the agent’ s behaviour by relying on the agent’ s self-interest.

In the case of forestry, the most common PA relationship likely pertains to the timber
disposition on public forestland. The principal must decide on the tenure arrangement and the
bundle of property rights and responsibilities to allocate to aforest firm, which, in turn,
influences the complexity of the PA relationship. Public forestland can be managed in various
ways, but the common ones include standing timber sales, volume-based tenures and area-
based tenures. At 95%, BC has one of the highest proportions of public forestland ownership
in the world, making it an ideal location for exploring the principal-agent relationship
(Niquidet 2008). Gray (2002) points out that government typically lacks the internal capacity,
capital and industry experience to operate logging operations, and chooses instead to contract

this out to specialized forestry firms. Thisleads to a PA relationship.

To manage this relationship, the BC government uses standing timber sale licenses
administered through BC Timber Sales (TSL), two types of volume-based tenures — non-
replaceable (NR) and replaceable (R) — and an area-based tenure. The latter tenure consists
primarily of tree farm licenses (TFL) operated by aforest company, although there are
smaller area-based tenures such as woodl ots managed by individuals and community forests
managed by community groups. In Figure 1, we provide an indication of the control over
management that the principal grants the agent. Three management characteristics are
displayed in the figure: (1) the exclusivity of property rights enjoyed by the license holder
(vertical axis), (2) the term of the license agreement (horizontal axis), and (3) the size of the
extent to which an agent can impact the forest footprint (with alarger font indicative of a

greater footprint).
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Figure 1: Tenures compared by exclusivity, duration and influence on the forest estate:
timber supply license (TSL), non-replaceable license (NR), replaceable license (R), and tree
farmlicense (TFL).

A timber sales license provides complete exclusive rights within the physical boundaries of
the timber sale area devel oped for harvest by the principal, but rights are short-lived. This
tenure maximizes control that the principal can exert over the management of harvests. With
standing timber sales, the principal develops the forestlands for harvest and limits the
influence that the agent has on the forest, but it needs to retain a highly specialized work
force to develop these sales. The agent is provided exclusive rights to the area defined by the
TSL, but the principal must still be aware of incentive constraints to ensure the best possible
outcome from its perspective. Given the repeatability of these transactions and their short
duration, the principal gains knowledge of the various agents so as to modify quite easily
future contracts and even refuse certain bidders (Leffler and Rucker 1991). While providing
the highest level of control, in managing TSLs for multiple values the public landowner may
be criticized for failing to achieve the best financial benefit and may even result in a burden
on the public purse because administrative cost may be incurred when the agent decides not
to harvest asite (Rucker and Leffler 1988). To address concerns raised by U.S. softwood
lumber producers concerning lack of transparency (market forces) in setting stumpage fees,

the provincia government shifted 20% of the volume allocated under long-term R and TFL
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tenure formsto TSLs sold at auction, thereby also creating a government timber devel opment

agency, BC Timber Sales (Niquidet 2008).

At the other extreme, forest management activities on a particular forest may be completely
delegated to the holder of a Tree Farm License; a TFL grants exclusive timber rights over a
much larger areaand for along duration than a TSL, which implies that the license holder is
able to plan not only short-term harvest decisions but also longer term management without
interference from another licensees. In this case, however, the principal must consider how
the agent will behave. Using appropriate differentiated stumpage mechanisms, the principa
can ensure that the forest is not high-graded during the term of the license agreement

(Amacher et a. 2001).

Mathey and Nelson (2010) considered optimal decision-making within an area-based tenure
when mountain pine beetle struck, concluding that the tenure-holder’s most profitable
strategy would actually achieve the government’ s risk reduction strategy on public land, a
key consideration in the principal -agent relationship. However, it is the exclusivity of
operations that is assumed to protect the value of the forest and, indeed, evidence indicates
that area-based TFL holders spend more on silviculture than volume-based TSL holders, but
not as much as private landowners (Zhang and Pearse 1996). The harvesting rights for this
tenure type currently constitute 17% of the provincial annual allowable cut (AAC), with the
distribution skewed geographically towards the BC coast (where 47% of the public forestland
in under area-based tenure) and much lower in the BC interior (only 8%) (Ministry of

Forests, Lands and Natural Resource Operations 2012).

A replaceable (R) tenure holder may experience the same duration of access to timber asa
TFL, but the holder may share the area with other tenure holders and thus lacks exclusive

rights. The main reason why the license is replaceable is because the tenure holder owns a
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sawmill or other manufacturing facility that creates employment for alocal community, and
the government is committed to maintain community and employment stability. Arguably,
the asymmetry of information, whereby the agent is more knowledgeabl e than the principal
may be the most extreme in the volume-based tenure. Gray (2002) warns that the use of
volume-based tenures, also known as timber quotas, can overlap and create significant
complexity in monitoring the activities of the firms. The principal needs to create the most
effective performance measures in delegating work through agents to ensure that the outcome
meets the principal’ s desires as closely as possible. BC currently manages 35% of its AAC

using this tenure.

Similarly, the non-replaceable (NR) tenure holder may have harvesting rights in the same
genera area as the replaceable holder, but such rights have afixed duration. The NR tenure
holder generally does not own a sawmill or other manufacturing facility. It turns out that
these two tenure types actually encourage different types of agent behaviour because the
objectives of the agents differ. BC has often used the NR license for salvage harvesting as its
fixed duration implies that the license is not meant to be sustainable in perpetuity and
conditions can be tailored to describe the timber types eligible for harvest, allowing the
principa more discretion in influencing the harvest choices of the licensee and the state of the
forest. However, the discretion does not allow the principal the ability to change the
contractual relationship at alater date. Currently 26% of BC's AAC is alocated to thisform

of tenure, primarily in response to the damage caused by the mountain pine beetle.

If we consider how well designed this continuum of timber tenuresis to changing forest
conditions and catastrophic natural disturbance, several recent studies provide insight into the
PA dilemmafaced in BC and other jurisdictions. Bogle and van Kooten (2012c) use the PA

theory to derive a simple monitoring rule for the principal to use in determining the efficacy
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of the agent’ s actions towards achieving the principal’ s post-salvage forest objectives. They
highlight the very real risk to the principal’ s objective (assumed to be the maximum future
value of the timber portfolio) when the agent can privately survey and select the most
profitable stands to harvest (hidden information). In an area-based tenure, the agent can
confidently manage the entire forest to the company’ s strategic advantage, an incentive not
enjoyed by the agent with quota-based tenure. Lack of coordination between quota-based
tenure holders can be expected to not only affect the principal’s objective, but the outcome
will aso be adversely impacted by the multiplicity of agents operating in the region,

especially when natural disturbance is considered (Cumming and Armstrong 2001, 2004).

Stumpage allowances are the predominant means used to fund silviculturein BC —that is,
silvicultural costs are recognized as a claim against stumpage fees. These benefits are
estimated to provide $200 million annually to silvicultural operations (Ministry of Forests,
Lands and Natural Resource Operations 2011). Bogle and van Kooten (2012a) use the PA
theory to describe the influence of agent responses to stumpage alowances on silvicultural
outcomes. They find that allowing agents to manage silvicultural budgets to attain the future
timberland productivity outcomes, rather than simply enforcing regeneration standards of
harvested stands, could lead to improvements in the future productivity of the forest as it
incentivizes agents to include silviculture decisions as part of their harvesting decision. The
obstacles to improving forest productivity through silvicultural techniques have long been
known (Pearse 1985), but, under the quota-based tenure arrangement, incentivizing agents to
manage the silvicultural outcomesin the forest in addition to their regeneration obligations

creates an even more complex PA relationship.

Bogle and van Kooten (2012b) employ a bilevel mathematical programming approach to the

PA problem in the context of catastrophic disaster caused by the MPB. The bilevel
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formulation separates the policy variables controlled by the principal from the behavioural
variables controlled by the agents, and both from impact variables such as beetle damage and
lumber markets that are uncontrollable. Using stumpage fees and harvest rates as policy
variables, they examined outcomes under two agent types — vertically integrated R license
holders and NR license holders, who are primarily market loggers. The authors surmise that
R types will generally have built amill (as historically they were required to under
appurtenancy) and thus minimize the costs of harvesting their quota, while NR license
holders are considered to be market loggers that maximize net income, or difference between
log value and log cost, for the short duration of their license. They find that the cost
minimization behaviour of the R tenure holder can lead to an outcome that is better aligned
with the principal’ s objectives than the actions of non-replaceable tenure holder. They aso
show that if the principal does not take into account these behavioura differences, policy

failureis assured.

Salvage operations create avery real challenge to the public landowner aready using quota-
based or area-based tenures, because the harvest of dead timber poses a financial risk to the
agents. As noted by Nelson (2007), the government has little recourse but to ater the existing
property rights of license holders. This was strongly highlighted in the 1980s" mountain pine
beetle infestation on the Chilcotin Plateau in BC's central interior. At the time, the
government was unable through the regular bidding process to find a company interested in
harvesting timber under an NR license. The timber was marginal in quality and located over
200 kilometres from the nearest millsin the town of Williams Lake. The government
received asingle detailed proposal by Carrier Lumber Ltd. that included stumpage provisions
before it would undertake harvesting. The company had developed an innovative approach
that altered the economics of the poor quality timber by on-site milling using portable mills.

However, it was the total package submitted by the company that atered the economics to
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make the license viable.

In subsequent years, the Ministry of Forests changed a number of forest policies, both in
terms of timber pricing and silvicultural obligations. Carrier attempted to operate under the
original agreement but the government revoked those timber cutting rights for failing to
supply silviculture performance bonds, which were a new obligation under the revised
policies. However, in 1999, the BC Supreme Court upheld Carrier Lumber’s view on the
contract (Byl et a. 1999) and a $72 million compensation package was awarded in 2002
(Meissner 2002). This outcome reinforces the idea that, while the government owns the forest
resource in BC, property rights and responsibilities are contractual. Thereisafinancial risk
within thisinstitutional structure if costs and benefits for the two parties are not kept in

balance.

It has long been held that the BC volume-based tenure system is a deterrent to efficient
timber management as there are no territorial rights, which frequently leads to the idea that
privatization of the forest resource is the most efficient means of ensuring good forest
management (Haley 1985). From atimber production and efficiency perspective, thisislikely
true because the roles of the agent and the principal become one so that all of the effects of
harvesting decisions are internalized. However, it is unlikely that privatization will be
“environmentally, socialy or politically” acceptable and may not even be economically
viable (Kant 2009), although the government can regulate activities on private forestlands so
that environmental outcomes are realized as they would if the forestland remained in public
ownership. Research suggests that areas with long rotations are not likely candidates for
industrial privatization as the subsequent future harvest of forested stands is too distant to
truly influence firm behaviour (Gray 2002), although sustainable forestry operations do occur

on private forest lands. And privatization does not eliminate the principal-agent relationship
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as the regulator must choose wisely the instruments that can bring about sustainable forest
management outcomes when society values forest land for other purposes (Zhang and Flick

2001).

While unwilling to go so far as to privatize public forestlands in BC, the government made a
failed attempt to eliminate volume-based tenures by converting them to TFLsin 1988
(Cashore 2000). Part of the justification for such a move was to provide security of tenure
and exclusivity of management, key drivers meant to encourage the internalization of
harvesting actions and decisions concerning investment in the forest resource. Tenure reform
with increasing the use of area-based tenureis akey element in the discussions of a
legidlative committee struck in 2012 to discuss options for mitigating the looming mid-term
timber supply shortage as aresult of damage from mountain pine beetle, because this tenure
typeis seen as providing the greatest incentive for more intensive forest management

practices (Special Committee on Timber Supply 2012).

The tenure relations used in the management of public forestlandsin BC leads to an
interesting array of principal-agent concerns. Under atimber supply license (TSL), the
principa is clearly in charge when it comes to forest management, deciding on which areasto
harvest and managing the actions of the agent with straight-forward timber auctions and
short-term contracts. However, this requires the principal to be continually active in preparing
forestlands for potential timber sales. At the other extreme, by shifting forest management to
the exclusive purview of asingle tenure holder, asin the case of atree farm license (TFL),
many of the transactions that occur are eliminated and takes advantage of the specialist
knowledge of the tenure holder from a silvicultural perspective. But the principa has less
knowledge about the forest and logging operations than the agent, potentially causing the

private company to benefit from informational asymmetries, such as those that are the object
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of complaints by U.S. lumber producers. Other tenure arrangements also have their benefits
and drawbacks. The government must act wisely in how it chooses institutions and tenure
arrangements in managing public forestlandsiif it isto efficiently and effectively extract the

greatest benefits for citizens.

4. Conclusion

The new institutional economics complements standard neoclassical economics by drawing
attention to the importance of institutions and emphasizing organi zational modes and
contractual relations. It al'so emphasizes the role of socia capital and the rule of law in
facilitating transactions and resolving social dilemmas. NIE provides a framework for
analysing problemsin forestry, in particular providing insights into the relationship between
forestland owners (or even managers) and on-the-ground operators — logging companies and
silvicultural contractors. Asillustrated here, the principal-agent theory has a particular
application to problems of forest tenure, especially in cases where public ownership isthe

dominant characteristic of the forest sector, asis the case in Canada.

Over the past two decades, the NIE analytical framework has fruitfully been applied by forest
economists to real-world problems. Studiesin the context of British Columbia, Canada
suggest that the choice of contractual forms has implications for opportunities to economize
on transaction costs. Appropriate governance structures tend to align with transaction
attributes and firm characteristics so that some costs of transacting can be minimized. In
essence, the choice of governance mode should be dictated by the nature of the activities and

transactions involved.

Principal-agent analysis has been applied to investigate responses to the mountain pine beetle
catastrophe in British Columbia. Researchers and policymakers have come to recognize that

desired outcomes in responding to the MPB epidemic depend not only on the structure of the
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incentives (mainly differentiated stumpage fees) that forest companies face, but also on the
tenure arrangements in which the forest company finds itself. Using the PA theory, it is
possible to target incentives at specific forest companies rather than attempt to regulate
outcomes after setting incentives. Public landowners need to recognize that firms will not
respond as desired, and especially when they are asked to undertake tasks that lead to

negative returns. It isimportant to recognize information asymmetries.

Finally, we find that in forestry there are too few studies that employ the methods of the new
institutional economics to examine important problems related to forest tenures, trade in
forest products (e.g., many issuesin the on-going Canada-U.S. softwood lumber dispute
might best be addressed within an NIE framework of analysis), carbon sequestration in forest
ecosystems and the creation of suspect carbon offset credits (van Kooten and de Vries 2012),
urban forestry, and forestry’ s role in economic devel opment. Asinstitutions and governance
structures change over time (e.g., Clean Development Mechanism, REDD+), transaction
attributes as well as the characteristics of economic agents are also subject to change. In this
changing institutional environment, forest economists are unlikely to ever run out of

problems to investigate.
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