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ABSTRACT

Worldwide, whale watching is a growing business for coastal communities but
over-exploitation of the environment, particularly in developing countries, is still a
common problem for which tourism does not provide a simple solution. The situation
demands economic conservation measures that provide incentives for local people to act
as stewards of the environment. This study investigates the economic value of gray
whales (Eschrichtius robustus) in two communities in Baja, Mexico. | develop a cost
benefit framework for estimating the amount of economic rent that gray whales generate
for local communities and offer cost effective strategies to maximize this rent, accounting
for distributional effects of income to stakeholders. Results show that the rent currently

captured by local communities is significant



DEDICATION

To the children of Bahia Magdalena — may this research in some way help them to

establish a life around the natural wonders for which they will be stewards.
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CHAPTER 1 INTRODUCTION

1.1 Overview

The loss of biodiversity is one of the most striking problems of our time. Many
scientists agree that biodiversity is not only essential for the earth’s ecosystems but also
crucial for our own existence (Gowdy 1997). Biodiversity conservation is a world-wide
issue especially prevalent in resource based communities of developing countries where
family survival depends on the availability of common pool resources. Unfortunately, the
abundance of wildlife is often viewed as a “barrel without a bottom” making over-
exploitation a common issue. One way of dealing with the problem is to investigate what
strategies and incentive structures would convince people to sustainably use their natural

resources (Wunder 2000).

Nature-based tourism is often advocated as a conservation strategy for developing
countries as it gives local people motivation to protect the wildlife and ecosystems that
attract visitors , while benefiting the community (Gossling 1999). This economic
incentive is crucial for achieving economic development and nature conservation,
especially in areas where no environmental regulation and enforcement occurs (Wunder
2000). But as long as protected areas do not allow local people access, eco-tourism will
not provide a long-term strategy to promote sustainable community development and

ensure a long-term flow of benefits from conservation (Bookbinder et al. 1998).

In this context, Mexico provides an interesting case study since it is one of the
world’s richest countries in terms of its biodiversity and also rapidly developing in many

of its hinterland regions. Therefore, finding long-term community development strategies









1.2 Specific problem statement

The Bahia Magdalena lagoon complex does not contain any protected areas, even
though it harbours the third largest congregation of gray whales (Urban et al. 2003).
Despite growing income from tourism, the richness and diversity of local fisheries
remains the backbone of the economy of Bahia Magdalena and draws a large influx of
migrant workers. The exploitative pressure on marine resources caused by outside
permisionarios remains largely unregulated due to the centralized government system ill-
suited to deal with problems in hinterland regions.® As a result, many shellfish species
have not recovered within the last 20 years and other fisheries are declining (Young
1999). While local fisheries are dwindling, new alternatives in tourism are on the horizon
but rarely offer solutions. During the two-month-long whale watching season, a number
of local fishermen convert their fishing boats into tour vessels to take visitors whale
watching. While few visitors spend time in the local communities beyond what’s required
for whale watching, a growing number of shops, hotels, and restaurants are trying to keep

visitors in town longer (Garcia Martinez 2006).

Communities in Bahia Magdalena are facing several challenges including
declines in local resources, increased tourism causing cultural change, and the seasonal
influx of migrant workers. Conflict over resource allocation and the lack of trust between
people arriving from different parts of the country often inhibit local collaboration that

could be an important part



economic valuation of wildlife can be an important bridge between people divided by

conflict but with common long-term goals.

1.3















Few socio-economic studies exist on measuring welfare effects of whales, and
focus mainly on estimates of consumer welfare, ignoring the value to producers entirely.
Day (1987) quantifies the non-consumptive use value of whales to whale-watchers in
Massachusetts, USA, and crosschecks estimates from a contingent valuation survey with
calculations using the travel cost technique. The first contingent valuation survey eliciting
values for eastern Pacific gray whales was conducted by Hageman (1985). In a survey of
California households, the author estimates the mean annual willingness to pay (WTP)

for gray whale conservation to be US$ 26.98 per year (Hageman 1985).

Chien (1994) and Loomis and Larson (1994) conduct two additional valuation
surveys on gray whales and find similar results. In addition, results from these studies
indicate diminishing marginal WTP in relation to increasing whale abundance. Users are
willing to pay US$ 10.89 for a 50% increase in the population of eastern Pacific gray
whales, whereas for a 100% increase they are willing to pay less than double that, US$
14.52.° Further findings also suggest that increases in the population of whales will make
non-users more likely to become whale watchers. As would be expected, there is higher

WTP for users compared to non-users.

Utilizing data by Loomis and Larson (1994), Larson and Shaikh (2003) estimated
the demand for gray whales and calculated consumer surplus for three whale-watching
sites on the California Coast. WTP estimates range from US$ 79 to US$ 360 per person
depending on trip length and location (Larson and Shaikh 2003). Besides the deficiencies
and strengths of studies discussed above, the work by Foucat and Alvarado (1998)

represents the only attempt to value benefits of gray whales to local communities in Baja.

® Users are defined as people who whale watch.
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However, the authors estimate the benefits communities derive from gray whales based
on aggregate revenue information which is inconsistent with economic theory because it

ignores the costs associated with viewing whales.

Summarizing, preceding studies indicate that there is significant non-use value
associated with the eastern North Pacific stock of gray whales. Due to the one sided
consumer approach to valuation, however, the above mentioned studies provide an
incomplete value picture because they ignore the value to producers at the local level.
Studies that attempt to estimate local benefits are not in compliance with economic
theory which calls for a more thorough micro-economic analysis as suggested by this

study.

2.3 Valuing the environment to producers

Economic rent theory provides a framework for estimating net social returns from
natural resources. The concept of economic rent was first introduced by one of the most
influential classical economists, David Ricardo (1817). The classical school of economics
employs three factors of production, land, labour, and capital, each earning a distinct type
of income: rent, wages, and interest. In economic terms, rent accrues to the owner of the
land in excess of the cost of keeping the land in its current use. Note, the latter definition
emphasizes the owner’s trade-offs involving utilizing the land in its current use, by
accounting for the income that the land could have earned in its second best use
(opportunity cost of land). In the context of natural resources, economic rent is defined as
the surplus remaining “after revenues from natural resources have been disbursed to pay

all costs of production — including a return on investment, or ‘normal profit’, equivalent
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to what could be earned in the next best use of the capital” (Gunton and Richards 1987,
p.xxxi). More generally, Anderson (1985) defines rent as the difference between the
social value of an economic activity and the social cost attributable to that activity.’
Gunton and Richards (1987) call economic rent the most appropriate measure for

estimating the contribution of natural resources to human welfare.

Ricardo (1817) defines two concepts surrounding resource rent: scarcity rent,
which exists in situations where the resource is scarce, and differential rent which is rent
received through resources of differing quality.® Other conceptually different categories
of rent include monopoly rent, user cost rent, and windfall rent (Gunton and Richards
1987). Scarcity rent arises in situations when resources are limited in supply. On a per
unit basis, scarcity rent is equal to the difference between the product price and the
marginal production cost. Differential rent, often calculated in the mining sector, for
example, is defined as the difference in cost between one mine just covering the cost of
labour and capital (marginal mine) and another mine generating a surplus above the costs
of production (intra-marginal mine) (Gunton 2004). Intra-marginal mines can occur in
situations when higher quality ore, cheaper transportation, or easier extraction exists.
Monopoly rent arises when producers exercise market power to curtail supply in order to
raise the price and generate rent. User cost rent is generated when current resource prices
increase due to people’s anticipation of resource exhaustion. Windfall rent originates in
cases of inelastic supply where an unanticipated increase in demand raises price in the
short run and causes above-normal returns to producers. An additional complication

related to windfall rent is the concept of quasi-rent, which is defined as the income

" Social cost accounts for the opportunity costs associated with utilizing all factors of production.
8 Differential rent is sometimes also called Ricardian rent.

12



earned by a fixed input and therefore equal to the opportunity cost of capital investment.
In other words, quasi-rent occurs through the distinction of short run costs, as the sum of
variable and operating costs, and long run costs, which include capital costs since capital

is variable in the long run (Gunton and Richards 1987, p.33-34).

Economic rent analysis is widely applied
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Summarizing, the above mentioned studies illustrate the wide applicability of rent
analysis to investigate effective taxation, changes in management policies, and industry
efficiency with the latter constituting the main goal of traditional rent analysis. Besides
the overarching aim to maximize rents, however, a more novel approach to the analysis
incorporates considerations of equity as being the distribution of income to all claimants

of economic rent.

2.4  Addressing issues of equity and distribution

Increasingly, conservation and development strategies centre around local
communities due to their direct linkage and dependence on natural resources (Pagiola,
von Ritter, and Bishop 2004). However, besides calculating the magnitude of local
welfare, the question of who gains and who loses from utilizing the environment is a
growing consideration of effective policy development, particularly in developing
countries (Charles 1988; Martinez-Alier 2001). Issues of equality are intensified in the
context of common pool resources such as fisheries, where a wide range of stakeholder
interests can create conflict and add complexity to finding effective management
schemes. Fisheries are commonly known for having a variety of management objectives
including social considerations such as maintaining the resource, economic performance,

and equity (Charles 1988).

The question remains whether fisheries management should focus on maximizing
resource rents, be concerned with equity, or whether both goals are obtainable. Bromley
and Bishop (1977) argue that social welfare considerations need to be “based on both

efficiency and equity” (p. 299). This multi-objective view constitutes a paradigm shift
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away from the traditional single-objective of rent maximization. But Hannesson (1981)
warns that there is no “best world” and that multi-objective management is associated

with trade-offs between objectives.

Research on wealth distribution often employs the Lorenz curve which
graphically illustrates the distribution of income in society (Lorenz 1905). Extending this
framework, the Gini index quantifies inequality by determining a ratio based on graphical
areas measured under the Lorenz diagram. An index of zero is attributable to perfect

equality while an index of 100 is associated with perfect inequality (Gini 1921).°

Studies on the distribution of rent in fisheries are quite numerous (Griffin,
Lacewell, and Nichols 1976; Huq and Hug 1985; Toufique 2000). Griffin, Lacewell, and
Nichols (1976) analyse the distribution of net social returns in the Gulf of Mexico shrimp
fishery and find that crew members’ share of rent is less affected by changes in product
price than the share going to vessel owners. However, if crew and vessel owners split
some of the costs, which is common in fisheries, rent accruing to crew-members becomes
more sensitive to changes in product price. Hugq and Huq (1985) apply the Lorenz curve
and calculate Gini indexes to compare income distribution across different regions in
Bangladesh. Toufique (2000) investigates the distribution of rent in the inland fisheries of
Bangladesh, and concludes that fishers receive large amounts of rent but ownership and
access rights are important factors determining the amount of rent received by individual
fishers. Also the distribution of rent is more egalitarian, the better the fishing grounds are,
suggesting that heterogeneity between fishing grounds plays a role in the distribution of

rent (Toufique 2000).

® Mexico’s Gini-index is equal to 49.5 compared to Sweden’s 25 and Bolivia’s 60 (United Nations 2006).
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Other methodologies to describe the distribution of income can be found in the
project valuation and cost benefit literature. For example, Curry and Weiss (2000, p. 265)
discuss income distribution effects of a telecommunications project to different
stakeholders such as project owners, workers, lenders, government, and telephone users.
Their approach is based on estimating income flows from financial statements and
analysing income transfers between stakeholders. The advantage of Curry and Weiss’s
(2000) approach lies in the ease of discounted present values tracing the distributional
effects of the project. In particular, the annual income flows of the project are capitalized
into a net present value that is used to analyse the distribution of income over the life of
the project, instead of comparing income effects year by year (Curry and Weiss 2000).
Critical to note, however, is that the approach becomes inaccurate when financial and
economic prices change over time, in which case the conversion factor is not constant

(Curry and Weiss 2000, p. 266)."°

19 For cases where a project’s outputs and inputs are tradable, financial prices need to be converted into
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CHAPTER 3 ECONOMIC AND ECOLOGICAL LINKAGES

3.1 Total abundance

The eastern North Pacific stock of gray whales (Eschrichtius robustus), also
called the California stock, is the largest of the two populations of gray whales still in
existence today.* Besides the smaller western population inhabiting the coast of Korea

and hunted to almost extinction, the eastern
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world’s biomass of amphipods. Research shows a decline in the amphipod population in
this area, possibly due to increased predation pressure caused by the doubling of the
eastern North Pacific gray whale stock since the 1970s (Le Boeuf 1999). The decline of
amphipods is also seen as an indicator that gray whales are reaching carrying capacity
(Le Boeuf 1999). Other propagates of this starvation hypothesis think that the major

threat to the eastern North Pacific stock of gray whales is the decline of its prey rather
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covered by sea ice (Rugh, Shelden, and Schulman-Janiger 2001)."? Perryman et al. (2002)
finds evidence that the longer the primary feeding area remains ice-free the higher the

calf production in the following year.

The whales take approximately two months southbound, and three months for
their northbound journey, which constitutes the longest migration of any mammal (Rugh,
Shelden, and Schulman-Janiger 2001). Feeding during migration is uncommon since the
whales’ food source is mainly located in the Arctic Ocean (Mate, Lagerquist, and Urban
R. 2003). The resulting six months long energy deficit causes the whales to be more
slender in shape on their northbound migration compared to the southbound journey

(Perryman and Lynn 2002). During southern migration, northern lagoons are
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in the abundance of whales (Pérez-Cortés, Maravilla, and Loreto 2000; Urban et al.
2003). Annual fluctuations in abundance can be caused by climatic events or
environmental disturbances such as changes in tides. For example, the El Nifio event in
1998 caused a large reduction in the relative abundance of gray whales in Bahia
Magdalena (Gardner and Chavez-Rosales 2000). Instead, the missing proportion was
observed in San Ignacio and Ojo de Liebre, two breeding areas to the North of Bahia
Magdalena that were not as affected by the increase in water temperature (Pérez-Cortés,

Maravilla, and Loreto 2000).

Besides climate impacts, other environmental influences can change relative
abundance in the breeding lagoons. For example, tidal activity and ocean current can

transport large amounts of sand to and from
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important breeding and nursing area (Pérez-Cortés, Maravilla, and Loreto 2000; Urban et

al. 2003).

3.3 Habitat utilization

Less than one third of the eastern population of gray whales visits the breeding
lagoons in Baja; the remainder spreads along the coast from Alaska to California (Dedina
2000; Pérez-Cortés, Maravilla, and Loreto 2000). At present, not all lagoons are equally
important for calf production and population numbers have varied over the last 150 years
due to exploitation in bays where commercial whalers had easy access to the breeding
locations. Since pregnant female gray whales return to their natal lagoons for calving,

hunting in a particular lagoon can have detrimental long-term effects on a lagoon’s future
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one breeding site and colonize another. This type of behaviour is commonly known to
occur among metapopulations (Hanski and Gilbin 1991). In ecology, the theory of
metapopulations suggests that populations live in a patchy environment characterized by

extinction and recolonization of vacant habitat patches (Hanski and Gilbin 1991).

3.4  Human impact on gray whales

Research on human activities threatening gray whales focuses mainly on short-
term reactions to human impacts, rather than investigating long-term consequences
(Moore and Clarke 2002). Impacts range from coastal and offshore development to whale
watching and commercial fishing. The level of disturbance caused by coastal
development seems to increase the likelihood of gray whales abandoning their breeding
lagoons (Findley and Vidal 2002; Gard 1974; Reeves 1977). A prime example for the
loss of valuable breeding habitat is San Diego Bay. Before the 1950s the bay was heavily
populated by the gray whale but the enormous coastal development caused the whales to
abandon the area (Reeves 1977). Another example of human activity displacing whales
from their nursing areas is Guerrero Negro as | mentioned in the previous section (Gard
1974). In addition to the currently used breeding lagoons on the west coast of the Baja
peninsula, there were two more calving sites on the Northwest coast of mainland Mexico
(western coast of Gulf of California) where a small number of gray whales congregated
until the mid 1980s. Findley and Vidal (2002) believe that the whales left these breeding

areas because of increased disturbances through coastal development.

Breeding cow-calf pairs are especially affected by development occurring in the

inner areas of the lagoons because during gestation the pairs utilize shallow areas closer
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to shore more frequently than solitary adults, breeding pairs, and juveniles who swim
outside the lagoon (Ollervides and Pérez-Cortés 2000). Coastal development could cause
mothers and calves to abandon the protected waters of the inner lagoon areas and force
them to move offshore where the survival of calves would be more uncertain due to
higher predation of killer whales (Orcinus orca) and more turbulent ocean conditions

(Pérez-Cortés 2005).

Offshore oil and gas development, large commercial vessel traffic, or aircraft can
negatively affect gray whales particularly in the way they communicate (Moore and
Clarke 2002). Gray whales use underwater vocalization, which may be disturbed by
underwater noise from seismic activity or engine noise from boats or airplanes. Moore
and Clark (2002) mention, that eastern North Pacific gray whales may be stressed by
increased noise levels near shipping lanes or ports, particularly apparent in the Southern
California Bight. Also, common fisheries related whale deaths occur when whales get
entangled in fishing gear or collide with fishing vessels. In British Columbia for example,

27 percent of all gray whale fatalities are related to fishing activity (Baird et al. 2002).

Whale watching can also negatively affect gray whales in their nursing areas as
well as on their migration path (Duffus 1996; Ollervides and Pérez-Cortés 2000; Heckel
et al. 2001). Depending on the angle and speed of an approaching vessel, gray whales
change their swim velocity and swim behaviour, which is believed to increase their
energy consumption (Heckel et al. 2001). In particular small boats such as the ones used
for fishing and whale watching in the breeding lagoons can severely harass whales
(Norris et al. 1983). Since annual reproduction occurs in the specific nursing area, any

detrimental effects from whale watching in these locations can
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production of calves and jeopardize the status of the stock (IWC 2000). Gray whales are
most vulnerable in their breeding grounds where they congregate more densely than in
any other parts of their migration (Heckel et al. 2001). However, most researchers do not
consider whale watching activities to be solely responsible for variations in the whale
abundance and habitat utilization (Ollervides and Pérez-Cortés 2000; Pérez-Cortés,
Maravilla, and Loreto 2000). More likely, the variation in the number of whales visiting
the lagoon annually is related to changes in the environment such as climatic or

physiologic effects, as discussed in the previous section.

35 Local resource conditions

The Bahia Magdalena lagoon complex consists of an extensive array of narrow
mangrove channels and wide open waterways that are subdivided into three regions: the
northern, middle and southern region (Figure 3-1) (Rice et al. 1981).' Even though the
three regions are connected by water ways navigable by humans, the whales cannot pass
through the narrow channel, called Curva del Diablo (Devil’s Bend). Curva del Diablo

nor7hern, d in thTw(ize bay. ThiO Twturc-bor-0.ns)5.1(2 th)5.9(e )] TJ-1922 -2.295 TDO0.00cre TD0.0wo
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Whales are spotted most frequently in the two dark areas indicated on Figure 3-1
(Dedina 2000; Norris et al. 1983; Perez-Cortés 2005; Rice et al. 1981). In the northern

region, whale watching activities are based in
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Approximately ten percent of the breeding population of gray whales frequent the
Bahia Magdalena lagoon complex. Two thirds visit the northern part of the lagoon
complex, whereas the remainder congregates in the middle and southern sections (Le
Boeuf 1999; Rice et al. 1981; Pérez-Cortés, Urban, and Loreto 2004). The first whales
arrive in early January and leave by the end of March (Pérez-Cortés 2005; Rice et al.
1981). In 1980, maximum counts for each part of the lagoon complex were observed

between Feb 7™ — Feb 10" (Rice et al. 1981).

The whales utilize the region differently, where the Santo Domingo Channel
constitutes one of the most productive breeding sites with 12 percent of all calves born to
the eastern North Pacific stock, Bahia Magdalena attracts more solitary whales for mating
and congregating (Rice et al. 1981; Pérez-Cortés, Urban, and Loreto 2004). While, the
lagoon in PALM harbours predominantly nursing mothers and their calves (83 percent),

89 percent of all whales observed out of PSC are single whales (Le Boeuf 1999).

The observed pattern of habitat utilization with only a few cow-calf-pairs visiting
Bahia Magdalena did not always occur. Le Boeuf (1999) states that Bahia Magdalena
once was a more important breeding site during pre-exploitation times. Considering the
fact that mothers are more likely to return to their natal lagoons than to other breeding
sites, the reason for the lack of mother-calf-pairs in PSC relates to extensive past

commercial whaling for which Bahia Magdalena was very suitable (Le Boeuf 1999).%

Summarizing, Bahia Magdalena provides an interesting case study because the

Bay seems to be a marginal breeding area at the southern end of the migratory path that

15 Large vessels are able to easily navigate through the entrance to Bahia Magdalena which created
particular incentives for commercial whaling.
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has unused capacity. From an economic perspective, the increase in population of gray
whales expanding the use of this area could more than in other lagoons affect economic

benefits to whale watching operators.

3.6  Local whale watching

Prior to 1994 the market for whale watching in Baja was dominated by U.S. based
companies who offered boat tours to many breeding lagoons including the Bahia
Magdalena lagoon complex. It was not until the early 1990s that local fishermen began
seeking alternative income from tourism as a result of declining fisheries (Dedina 2000).
After disputes between foreign operators and an ever increasing fleet of local fishermen
offering whale watching tours, the Mexican government granted an exclusive right to
local operators in 1994. Federal authorities demanded the formation of cooperatives for

whale watching and issued a fixed number of permits (Dedina 2000).

The permits were available at no cost but required operators to pass an
examination on whale watching guidelines that dictate “self enforcement among
operators” (Government of Mexico 1998; Pérez-Cortés 2005; Spalding 2002). Operating
permits are location-specific to whale watching areas, non-transferable, and non-tradable.
However, permits are often shared within families, and cooperatives tend to reassign or
share permits with new members who buy in. In the past, the industry was managed by
the federal agency for agriculture, rural development, and fisheries SAGARPA
(Secretaria de Agricultura, Ganaderia, Desarrollo Rural, Pesca y Alimentacion), who
recently transferred responsibilities to the federal department of environment and natural

resources SEMARNAT (Secretaria de Medio Ambiente y Recursos Naturales).
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The whale watching season is governed by the arrival of whales in January and
usually lasts from mid January to the end of March, totalling 44 days in 2005 (Gonzalez
Agundez 2006). Until the first whales arrive, the coastal communities of the region are
mainly occupied with fishing for shrimp, one of the most profitable fisheries in the
region. As soon as the whales arrive, shrimp fishing is restricted to areas not occupied by
whales to avoid conflicts and entanglement of the whales with fishing gear (Pérez-Cortés
2005). Then, fishermen in possession of a whale watching permit convert their typical
Mexican fishing boat, called panga, to suit whale watching activities.'® The fishermen
install cushions and flooring and paint the inside and outside of the boat to provide an

appealing look.

Pangas are open skiffs, five to seven meters in length and built from fibreglass.
These small fishing boats seat six passengers and the pangero comfortably. Most boats
run on a sixty-five horsepower two-stroke outboard engine, which is frequently used by
fishermen in the region. Even though there are no regulations in place that govern the size

of boats and engines the industry shows almost homogeneous types of engines and boats.

The interviews with pangeros focused on fuel consumption and how it might vary
throughout the year depending on whale abundance, engine type, and length of trip. Fuel
consumption in both towns is considerably lower during times when maximum numbers
of whales are observed in the bay compared to the beginning of whale season when
operators must drive all the way to the mouth of the lagoon to see whales (Figure 3-2).
Clearly, boats in PSC are more efficiently run which is partly explained by the differing

engine technologies used in each community. In PSC, 40-percent of the engines used for

16 Fishermen only switch once from fishing to whale watching and therefore won’t engage in both activities
at the same time should they decide to offer whale watching tours.
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whale watching are fuel efficient four-stroke engines, whereas operators in PALM

exclusively use less efficient two-stroke engines.
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Figure 3-2 Average per hour fuel consumption dependent on whale abundance

It is interesting to note that all whale watching operators based in Puerto San
Carlos that don’t fish during the rest of the year use more fuel efficient four-stroke
engines. Table 3-1 shows that fuel consumption in litres per trip varies by trip length and

engine type in each community. Longer trip
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Whale watching is limited to approximately six hours per day, constrained by
weather and ocean conditions. High winds can prohibit whale watching activities
occurring in the afternoon, especially in the early season (Gonzalez Agundez 2006). After
the whale watching season is over, most operators begin fishing clams and lobster as well

as other species found outside the lagoon (Pérez-Cortés 2005).

In the following sections I will first describe whale watching activities in the
Santo Domingo Channel and then explain operations in Bahia Magdalena, since resource

conditions and industry struct
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Occasionally, these habitat changes hinder whales from entering the lagoon and cause
year by year fluctuations in the number of whales returning to the estuary (Norris et al.

1983; Pérez-Cortés, Maravilla, and Loreto 2000; Urban et al. 2003).'8

The first-time-visitor to Puerto Adolfo Lopez Mateos will have an easy time
finding the local whale watching businesses due to the well marked directions throughout
town. After travelling about one kilometre from the town’s plaza visitors reach the
facilities on the eastern shore of the Santo Domingo Channel. Visitors arriving by plane
to go whale watching use the town’s airstrip near the embarkment point. Small
restaurants and souvenir shops established themselves near the tourism dock and the
tourist police keeps an eye on organized parking, businesses, and visitors alike. Plans are
under way to build more restaurants and tourism facilities, which would offer year-round
activities such as turtle and bird watching, surfing and sports fishing to keep visitors in

town for longer.

Often, whale watchers can readily observe whales in close vicinity of the tourist
pier. The dock holds approximately sixty boats that are ready to transport visitors to their
once-in-a-life-time encounters with gray whales. The walk-in whale observer can choose
among four businesses, located next to each other. The operations are run very efficiently
with pangeros (Spanish for boat driver) already waiting at the dock to take visitors on
tours. Several dock hands provide a helping hand when visitors embark the skiffs from

the docking facility.

¥ For example, in 1998 the maximum whale count was only 31 whales which indicates high variation in
whale abundance considering maximum counts of 200 (Pérez-Cortés, Maravilla, and Loreto 2000).
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Boat trips last between one and three hours with first whales being sighted within
minutes of departure. The boat tour focuses on the calm waters inside the lagoon and
avoids the outer parts on the Pacific Ocean due to the dangerous mouth of the lagoon at
the Boca de Soledad. During the tour, visitors observe whales in very close proximity
displaying different behaviours such as courting, mating, nursing, or spy hopping. Due to
the narrow area of the lagoon in which the whales are constrained, individual whales are
easily observed for extended periods of time. However, the geographical setting also

leads to some crowding of tour boats in areas of intense whale activity.

Operations in PALM show a high degree of cooperation and partnership among
participants in the industry. The whale watching industry consists of two large
cooperatives and two small sole proprietors that together hold a total of twenty seven
whale-watch-permits (Table 3-2). The two cooperatives are run similarly and each have
twenty five to thirty members and hold between ten and thirteen permits. Most members
of the cooperative are long time residents that predominately fish during the rest of the
year."® Besides sharing whale watching permits, members contribute half of their revenue
to the cooperative to cover costs for lobbying, marketing, office expenses, and whale

watching equipment.?’ Pangeros are hired at a local wage of Pesos 70 per boat hour.

YIncome from fishing amounts to approximately 80 percent of total annual income where the remainder is
attributable to whale watching.

% |n the next chapter | will provide a more detailed account of these costs and how the benefits from whale
watching are distributed among the community.
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Table 3-2 Distribution of whale watching permits by location and organization

PSC PALM
operators permits operators permits

local

not organized 3 14 4 4

organized in union/coop 11 21 55 23

sub-total 14 35 59 27
non-local

not organized 2 4
total 16 39 59 27

PALM has a well-established client base mainly through pre-arranged package
tours by travel agencies that amounts to 54 percent of total business (Table 3-3). The
second strongest clientele comes through walk-in whale watchers (35 percent), followed
by cruise ship business (8 percent) and independently organized bus groups (3 percent).
Prices per boat hour differ somewhat among operators and depending on client groups

range from Pesos 600 to Pesos 650 per boat hour (Table 3-3). For PALM walk-in
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Table 3-3 Price discrimination depending on client group

(in 2006 Mexican Pesos) PSC PALM
walk-in
proportion 57% 35%
price 600 650
group/bus
proportion 10% 3%
price n/a n/a
cruise-ship
proportion 0% 8%
price n/a n/a
agency
proportion 33% 54%
price 550 600
price per boat hour # 582 620
price per person b 140 116
Notes:
a) weighted price
b) assumes 4.16 (5.33) seats per boat
occupied in PSC (PALM), see: SEMARNAT (2005)

Locals also receive business through an American based company that runs
weekly cruise ship excursions entering the Santo Domingo Channel from the south
through Bahia Magdalena.?! The company, who is also known as a world leader in
geography, cartography, and exploration and known for its large and internationally
known publication, hires local guide services to gain access to whale watching rights.
Commonly, cruise ship passengers do not visit the town of PALM. During interviews
with local operators, respondents report that especially on weekends, the whale watching
fleet is reaching capacity and cooperatives are seeking to buy larger boats to

accommaodate this peak demand.

21 In personal interviews, local fishermen criticised the cruise ship for damages to the benthic environment
in the narrow mangrove channel at Curva del Diablo.
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3.6.2 Puerto San Carlos

Bahia Magdalena forms the middle and largest part of the Bahia Magdalena
lagoon complex, extending thirty one kilometres North-South and twenty two kilometres
East-West (Rice et al. 1981). Two mountainous islands, Isla Magdalena and Isla
Margarita, protect the bay from the Pacific Ocean and form a five kilometre wide access

channel used by whales and large vessels alike to enter the lagoon (Dedina 2000).22
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Visitors on their first trip to PSC will find it difficult and somewhat cumbersome
to whale watch. The businesses are located throughout town and each operator has his
own signage. There is also no common location where whale tour businesses sell whale
watching trips, as in PALM. Local tour guides commonly receive business by flagging

down costumers that are driving through town.

After initial contact with customers, operators load their boats on trailers, from
their home or office location across town, to a common launching beach that serves as a
natural launching site for all operators. Besides the logistics of the operations being quite
cumbersome for clients and operators alike, this natural embarkment point is affected by

tidal changes that make launching a difficult and laborious task.

Most whales are seen closer to the mouth of the bay which is approximately
twenty kilometres distant from the town of PSC (Figure 3-1). The vast and extensive area
of the bay turns boat trips into two to five hour long wilderness experiences, that are

occasionally constrained by weather and water conditions (Gonzalez Agundez 2006).

Compared to their northern competitors, whale watching in PSC is less organized
and participants cooperate less, showing more tension and competition. The industry is
comprised of three sole proprietors that together hold a total of thirteen permits (Table 3—-
2). Additional twenty one permits are held by a union which can be characterized as a
joint venture between its members. It is interesting to note that there is less cooperation in
between members of the union in PSC than observed in cooperatives in PALM. For
example, the eleven members of the union in PSC each hold two permits that they

generally do not share among members, revenues and costs are also not shared.
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Cooperation exists in the form of occasionally allotting excess clientele to other

members.

Similar to cooperatives in PALM, union members in PSC are fishers during the
remainder of the year. However, the three sole proprietors specialize in year-round nature
based tourism and offer natural history tours, wildlife viewing, kayaking, surfing and
sports fishing. Interviews with operators reveal that union members and the three sole
proprietors are in fierce competition and rarely cooperate to share clients or to lobby the
government for their cause. Central docking and business facilities, comparable to the
ones found in PALM, are being built and should considerably improve the dangerous and
inconvenient embarkment situation.”® Pangeros earn Pesos 100 per hour which reflects
the higher risks involved in taking out visitors in the vast and sometimes rough waters of

Bahia Magdalena, compared to PALM (Pesos 70 per hour).

PSC’s client base is less established and mainly involves walk-in customers (57
percent). Only 33 percent of the operators’ business comes from travel agencies and 10
percent through individually organized groups (bus tours) (Table 3-3). Local operators
do not receive any business through cruise ships but occasionally are hired to transport
clients for two, non-local, whale watching companies based in the state’s capital, La Paz.
Both of these companies own two whale watching permits each, and offer multi-day
whale watching, where clients stay in remote whale watching and nature camps in the

Bahia Magdalena area (Table 3-2).

Similar to PALM, | observe some price discrimination in PSC, where the price

per boat hour varies somewhat among operators and ranges between Pesos 550 and Pesos

% The construction of docking facilities in PSC is being stalled due to regulatory issues.

38



600 depending on the client group (Table 3-3). Since business focuses on walk-in
customers and package tours (travel agency), the weighted average price per boat hour is

equal to Pesos 582 in PSC (Table 3-3).
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CHAPTER 4 ECONOMIC RENT ANALYSIS OF WHALE-

TOURISM

4.1 Overview

In this section | develop a framework for evaluating the financial contribution of
gray whales to economic welfare in PALM and PSC. Economic rent is the most
appropriate measure of this contribution because it calculates the surplus remaining after
revenues have been used to pay all costs of production including a return on investment,
or “normal profit” (Gunton and Richards 1987).2* Normal profit is equal to what could
have been earned in the next best use of the capital (opportunity cost of capital). A key
distinction between this type of economic analysis and a financial analysis is that it
reflects the social opportunity costs associated with utilizing the project’s factors of
production (Curry and Weiss 2000, p. 38). In the case of whale watching in Bahia
Magdalena, any surplus above and beyond this opportunity cost is equal to rent that is
attributable to the gray whales visiting the bay, the resource conditions and site specific
characteristics of each location, and the organization of the industry, just to name a few

fixed factors of production.?®

The method of estimating rent is conceptually straightforward but entails some
practical hurdles, one of which is the proper calculation of the opportunity cost of capital
(Lyon 1990; Schwindt, Vining, and Globerman 2000; Gunton and Richards 1987;

Gunton 2004). Cost-benefit theory requires that costs accruing as investments be

* Normal profits are part of total costs and therefore not part of surplus rent.
25
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converted into the stream of costs and benefits that would have resulted if the investments

had not taken place (Schwindt, Vining, and Globerman 2000).

Costs and benefits that arise in different years cannot be valued equally across the
years of a project because we associate higher value to benefits that occur sooner rather
than later.?® Discounting helps to account for this time value of money, which is different
depending on society’s perspective or the view of an individual decision maker. While
society’s goal is to allocate resources efficiently, an individual perspective focuses on the
decisions surrounding income. In the former case, the discount rate accounts for the
social opportunity cost of using up society’s capital resources for the project, which then
accounts for the cost of not using the capital in its next best use. In the latter case, the
theoretic basis for the discount rate is that it accounts for people’s time value of money,

as reflecting the opportunity cost of deferring consumption.

Since this study is a social analysis I focus on social discount rates and ignore
private discount rates. Economists apply two distinct approaches to the social discount
rates. The consumption discount rate (formerly called the time preference rate) reflects
the social time preference and allocation of resources to society. It is often assumed to be
proxied by the yield on government bonds. In contrast, the production discount rate
r