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Rönnbäck, P., 1999. The ecological basis for economic value
of seafood production supported by mangrove ecosystems.
Ecol. Econ. 29, 235–252.
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REPLY TO RO8 NNBA8 CH AND PRIMAVERA

Use of environmental functions to communicate the
values of a mangrove ecosystem under different
management regimes. Response to a critique

1. Introduction

Many studies existed to demonstrate that man-
groves have a high value. A number of those
studies have been quoted in the G+J article
(Gilbert and Janssen, 1998). The basic reason to
start such studies is usually the assumption that if
we would only know the true value of mangroves
we could use this information to prove that conser-
vation is the best option. The G+J article is about
communication of values, use of valuation in a
decision context and the limitations of valuation to
prove that mangroves should be preserved. The
article is not about whether mangroves are worth
preserving.

One of the purposes of the G+J article is to
show the need for ecological information as basis
for valuation. This information, such as data to
assess production functions, are typically not avail-
able. It is to be expected that this applies to many
other situations since adequate time series are hard
to find. Further, site-specific conditions often pre-
vent the possibilities for benefit transfer. In short,
the problems encountered in the G+J study go
beyond the detailed discussion of the input data
and would address the more fundamental problem
of lack of sufficient ecological data.

All data collected and all calculations are in-
cluded in a summary report (Janssen and Padilla,
1997). This 247-page document has been available

since 1997 from IVM, Amsterdam and IIED
London.

2. Capture fisheries

Absence of stock assessment is a shortcoming of
G+J as they admit on p. 335. Nonetheless, the
limited sampling was cross-referenced with other,
completed studies. R+P (Rönnbäck and Primav-
era, this issue) use ‘benefits-transfer’ in their at-
tempt to correct or complement estimates in G+J.
For this to be valid, the complex interconnectivities
of the various ecosystems presented in the area, e.g.
mangroves, seagrasses, and coral reefs need to be
documented. Only additional empirical studies in
the area can throw light on this issue.

A second problem lies with attribution. How
much of the shrimp landings may be attributed to
the mangroves given that seagrasses and perhaps
coral and other habitats also provide nursery
functions?

R+P question the assumption that 87.75% of
the value of landed fish resulting from off-site
fisheries covers the cost of harvesting. R+P sug-
gest a range of 0–10%. The evidence of G+J on
harvesting costs is rather weak (based on a na-
tional survey), so this seems to be a legitimate
critique. However, even a ten-fold increase in the
in situ price of fish would not make a difference to
the ranking of the alternatives. R+P question the
assumption that the effects of mangroves on off-
site (transient) fisheries are minimal. The relation-
ship between mangrove loss and fisheries is
complicated. The best economic study up-to-date.
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is probably THAT of Barbier and Strand (1998).
Barbier and Strand find a small loss in fisheries
revenue (0.4%) due to the annual mangrove defor-
estation (2 km2) in the Laguna de Terminos in
Mexico. Loss in fisheries revenue per ha mangrove
deforestation is US $1400. However, Barbier and
Strand find that the (implied) value of the man-
groves is highly dependent upon the fisheries
regime. Overfishing lowers the economic value of
the mangroves. So, for a proper valuation of man-
groves, the fisheries regime has to be taken into
account. The crucial question is whether these
fisheries are operating at a bionomic equilibrium
where costs equal revenues.

3. Ecological services

Pagbilao bay is an enclosed bay with an island
and coral reefs protecting it from storm surges. The
design of the fishponds includes a buffer zone
within design requirements set by Philippine legisla-
tion and based on current knowledge. It is believed
that this buffer provides adequate protection. To be
realistic no amount of mangroves can protect fish-
ponds and human settlements from all typhoons.
Therefore it is assumed that the cultured crop is lost
every 5 years. The flood protection role of man-
groves is then included as a reduction in aquacul-
ture production via this loss of crop. Adding the
cost of a concrete structure, as a necessary and extra
form of protection, is therefore unrealistic.

The Pagbilao region is poor and lacks employ-
ment opportunities. As a result people move away
and the pressure on the environment is declining.
Conversion to aquaculture will not reverse this
trend. At the time of the study, a survey of existing,
similar ponds showed that deterioration of water
quality was not a problem. The precautionary
principle does not apply given this long experience.
It is therefore unrealistic to assume the need for a
sewage treatment plant.

4. Sustainable aquaculture

The low stocking density of 335 juveniles per
ha is linked to a sample from a different region

(Pangasinan). The stocking density of 6143 juve-
niles per ha used in G+J is derived from Guer-
rero (1993). This study shows average stocking
rates of 6415 pcs/ha for Pagbilao bay. This
stocking rate is classified semi-intensive and sus-
tainable. Regarding intensive aquaculture, the
suggested cropping pattern of intensive prawn
rotating with milkfish to feed on the remaining
food was based on the recommended technology
by Auburn University (1993) in its assessment of
Philippine aquaculture. R+P’s implicit compari-
son to the semi-intensive aquaculture alternative
with intensive shrimp aquaculture in Thailand is
excessive. The stocking density of intensive
shrimp aquaculture in Thailand often reaches
100 animals per m2, which is 1 million animals
per ha. In contrast to Thailand many ponds in
Pagbilao have existed for a long period. Inter-
views showed that some of the fishponds of Pag-
bilao have been in operation for 30–40 years
and have so far shown no signs of collapse. They
have been employing the semi-intensive culture
method for much of this period although it is
possible that during the early stages of their
operations, the technology was extensive. It is
not clear whether the introduction of commercial
feeds is a good benchmark for delineating
milkfish culture technology. Farmers have been
using artificial feeds such as rice bran, bread, etc.
to supplement algae that grow in the pond. Tra-
ditional supplementary feeding, not necessarily
from commercial feeds, can support the semi-in-
tensive stocking density.

5. Conclusion

G+J explain why they could not value biodiver-
sity loss. The approach in which an unknown
nature or biodiversity value is compared with the
known financial–economical difference between al-
ternatives was first introduced into the natural
resource valuation literature by Krutilla (1967).
The approach, though not perfect, is perfectly
legitimate. The general question that is asked is,
given the financial–economical surplus of the de-
velopment alternative over the preservation alter-
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native, what value should be attributed to the
preserved resources to justify a preservation deci-
sion on economic grounds?

G+J base their assessment of the sustainabil-
ity of the management alternatives on expert
judgement. Moreover, they carry out a sensitivity
analysis with respect to the sustainability as-
sumptions. Their analysis is balanced in the sense
that all management alternatives are examined
on sustainability. It is to be praised that R+P
see themselves as the true defenders of man-
groves and the coastal communities in the Philip-
pines. It seems doubtful, however, that un-
realistic assumptions such as the need for a con-
crete defence structure and a sewage plant will
help to convince the Philippine decision-makers
to continue to preserve them.

A much more convincing case to preserve the
mangroves can be made if equity is included in
the debate. As G+J stated on p. 339, ‘it is
important to note that valuation has its limita-
tions. Distribution of income is a central political
issue; especially in developing countries. Benefits
from fisheries are received by local, usually poor,
fishermen. Benefits from fishponds, due to their
high investment costs, accrue to distant, rich in-
vestors. Conversion of mangroves to fishponds
therefore results in a unfavourable change in in-
come distribution which is not reflected in total
value. It also creates areas that are no longer
accessible by the local population (also see De-
walt et al., 1996). A second limitation of valua-
tion is that it assumes the possibility of
substitution between human and natural capital.
This creates serious difficulties if irreversible ef-
fects, such as the loss of biodiversity, are to be
included’.

The point made in G+J is not that man-
groves should be converted to fishponds, the
point is that valuation may not be the most
appropriate weapon to prevent this.
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