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Background

Ecological restoration is a world wide phenomenon 
-- few research on flow of ES from these regenerated 

ecosystems compared to original forests 

Mixed results regarding flow of ES  and ecological 
biodiversity from planted mangroves compared to 
natural mangroves(Macintosh et al, 2002; Huxan et al, 2004; 
Crona and Ronnback, 2005, 2007; Ronnback et al, 2007;Rovai, et 
al, 2012).

Is 1 hectare of regenerated forest equivalent to 1 hectare 
of natural forest ?? Or less (1/4th) as in other biomes 
(Benayas et. al., 2009) ??

Is cost recovery possible? Is it possible to carry a cost-
benefit analysis? 

Objectives

How effective are regenerated mangroves as habitat and 
nursery ground for fishery compared to natural 
mangroves?

How the mangrove-fishery linkage gets modified by 

--- diversity of species,  

--- forest growth

--- being in non-mangrove habitat
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Current state of knowledge

Natural mangroves are proved to increase fish growth in nearby areas
(Lahmann et al., 1987; Freeman, 1991; Barbier and Strand, 1998; Barbier, Strand and 
Sathirathai, 2002; Saravanakumar et al., 2009; Barbier et al., 2011)

Welfare losses to fishing community from mangrove loss --- US $ 
408,000 to US $ 12,000 per annum in Thailand in late 1990s

Replanted mangroves contribute similarly (even better) if strand has 
low elevation and in good health, contribute poorly if denuded (Crona
and Ronnback, 2005; 2007)

Planted provide more fish, crab .. (Walton et al, 2006a, 2006b)

Local perception: Natural is better than planted (Ronnback et al., 2007)

Catch from cleared sites, sandy beaches are more than reforested 
mangroves (Huxhan et al., 2004; Jaafar et al., 2003)

Single species mangrove plantation provide little ES, unsustainable 
(Rovai, et al., 2012)

Ecological biodiversity of regenerated mangroves show mixed 
results, though Rhizophora plantation recorded highest diversity 
(Macintosh et al., 2002)

Report of increased fish catch in Gujurat after mangrove plantation 
(Viswanath, 2011; Hirway and Goswami, 2007)

Type of  goods Description of Ecosystem goods Natural Mang. Planted Mang. Relative Impo

Food Fish 100 32 ***

Shrimps 100 40 ***

Honey 90 15 ***

Molluscs 85 42 **

Birds and eggs 29 23 *

Tea 2 2 *

Vinegar 2 0 *

Fuel Firewood 100 38 ***

Charcoal 19 2 ***

Construction 
material

Poles, beams, panelling 100 63 ***

Boat building 83 33 ***

Timber 33 4 ***

Household items Dye for cloth and nets 88 65 **

Furniture 65 25 ***

Glue 19 15 *

Tannins for net preservation 4 4 ***

Other goods Traditional medicine 60 19 ***

Fodder 56 31 **

Fishing bait (worms)† 33 21 **

Raw materials for handicrafts 21 8 **

Fishing floats† 10 8 ***

Fertilizers 8 6 **

Lime from mollusc shells† 2 0 **

Ecosystem goods provided by natural and planted mangroves according to Ecosystem goods provided by natural and planted mangroves according to 

local resource users in local resource users in GaziGazi Bay, KenyaBay, Kenya

Mangrove plantation in Gujuraat

Year

Mangrove plantations (Area Ha.)

ICEF PPP Model GOG GOI Total

2003-04 1250 - - - 1250

2004-05 560 - - - 560

2005-06 1101 - - - 1101

2006-07 1190 360 - - 1550

200-08 - 620 165 300 1085

2008-09 - 560 285 - 845

2009-10 - 950 985 - 1935

Total 4101 2490 1435 300 8326

Percent share 49.3 29.9 17.2 3.6 100.0

Source: P. K. Viswanath, GIDR, Ahmedabad
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Year Goa Karnataka Maharastra Gujarat

1985 0 0 140 427

1986 0 0 140 427

1987 0 0 140 427

1988 3 0 127 420

1989 3 0 114 412

1990 3 0 113 405

1991 3 0 113 397

1992 3 0 134 408

1993 3 0 155 419

1994 3 1 155 554

1995 3 2 155 689

1996 4 2 140 795

1997 5 2 124 901

1998 5 3 116 966

1999 5 3 108 1031

2000 5 3 113 971

2001 5 3 118 911

2002 10 3 138 914

2003 16 3 158 916

2004 16 3 172 954

2005 16 3 186 991

2006 16 3 186 1019

2007 16 3 186 1019

2008 16 3 186 1019

2009 17 3 186 1046

2010 20 3 186 1052

2011 22 3 186 1058

Mangrove cover in Indian west coast statesMangrove cover in Indian west coast states

Source: Forest Survey of India
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Features of Mangrove plantation in Gujarat

3 types of plantation:

-- Existing forest,

-- Mud flats and 

-- Degraded land

Societal direct dependency (provisioning services) is absent 
in Gulf of Kutch, Saurastra but minimal to moderate (only 
fuel wood and fodder) in Gulf of Khambhat (South Gujarat)

Comparison of natural vs. planted is possible only through 
regulating services

-- Contribution to fishery

-- Coastal protection

Planted mangroves in Kutch, Gujarat
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Multi-level analysis

Macro (State 
level)

Regional (Main 
landing zones)

Local (Landing 
centre)

Micro 
(Fishermen)

Impact of planted mangrove on Fishery

Micro level (diary 
of fishermen in 
different habitat)

Regional and local 
level (landing 
centre)

Macro level 
(states)

Gujarat, Mah
arastra, Goa 

and 
Karnataka 
(1985-2011)

Data: CMFRI

Landing centre 
wise fish catch in 
Gujarat, Source: 
Govt of Gujarat 
(2011-2013)

Creeks with natural 
mangroves (Luni
bander, Sekhadia

Mundra) 

Creeks with no 
mangrove

(Modhva, Budiya, Lal
a, Ranber)  

Mandvi, AbdasaZone wise fish 
catch in Gujarat 
and Maharastra
(1985-2013)

Source: CMFRL

Creeks with 
planted 
mangroves 
(Vadi, Anjar)

Methodology: Difference-in-Difference

Before After Difference 

Treatment 750 450 300

Control 500 400 100

Difference 250 -50 200 

(DID 

Estimate)

Outcome

Time

Before After

TT

Control

DID

Counterfactual

Modification: May have to use a bio-
economic model as good data is not 

available 
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Some preliminary result from macro analysis Some preliminary result from macro analysis 

Four west coast states: 
Gujarat, Maharastra, Goa 
and Karnataka

Data pd: 1985-2011

Assemblage-wise fish 
landings: 
Total, pelagic, demersal, crust
aceans and mollusks

Gujarat: treated

Others: controls

1985-1993: before

1994-2011: after

Other variables: 

-- number of fishing vessels, 

-- fishermen population,

-- plan exp. on fishery sector,

-- time trend

Other DID dummies
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DID results: DID results: Treatment Period Treatment Period -- 19941994--20112011

Molluscs Crustaceans Demersal   Pelagic       

Time_trend 0.086*** (4.6) 0.121* (1.9) 0.132* (1.7) 0.124 (1.2)

Treatment ----- ---- ---- ----

Plantation_pd -0.857*** (3.4) -1.840** (2.1) -0.365 (0.34) -0.535 (o.4)

TreatmentXpd 1.997*** (7.4) 4.926*** (5.4) 4.278*** (3.8) 1.222 (0.89)

Expenditure 0.000 (0.07) 0.000 (1.07) 0.000 (0.52)

0.0004** 

(2.61)

Percapita_vessel -0.272 (0.09) -10.018 (0.98) -41.028*** (3.2)

-32.587** 

(2.09)

Constant 0.382* (1.7) 5.502*** (7.5) 8.157*** (8.9)

12.371*** 

(11.05)

Nu of 

Observation, F 

value

108, 27.47 108, 8.0 108, 11.35 108, 7.49

Broad Findings

Mangrove dependant fish catch has gone 
up in Gujarat compared to other states 
after 1994

No such effect on Pelagic catch

Total expenditure on fishery has 
significant effect on pelagic catch

Some indication of planted mangroves 
improving fishery, but more analysis 
needed

THANKS


