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9ll4B$=! is alinked board game
and computer model that can be used
to explore alternative and supplemental
livelihoods and coral reef conservation
<o @ eSce%o .. 'ee—ec—cfed fo
represent the coastal area and habitats
St «'t1Ztt frifa S<Zt%
other stakeholders play the game, a
Lol — " Y EZ L fZ..—Zf-

and the impacts of the players’ decisions

on marine habitats.
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9ll4B$=! was used to generate
dialogue and discussion around possible
’|‘TMf). G O o .é:t". <e Tj:
g oSt "cte <o —to ._.<___<’f2<
Philippines in several workshops that
y U —%S— — % t—St" o eSce%or
community, and industry sectors.
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local economic, social and environmental
characteristics, by adding or changing
roles and interactions. Non-government
organization (NGOs), government
workers and other stakeholders can
use ReefGame in half-day or whole-day
workshop with 10 to 30 participants.
The aim is to encourage communication
between:
coSt7e
T 7 Fete—f—<"te " Z . fZ %o "t eete— —ec—e « 4 fof
"ttt <" Fe'Z5F 4 o— .. S foe "Fet"— ‘™MefTed ot —o-
aquaculture operators
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The following pages give instructions for playing ReefGame.
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This section covers the following:
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the ReefGame Computer Operator’s Guide downloadable from http://philcrm.org and
in the accompanying EBM Toolkit CD.

Materials needed
To play ReefGame you will need the following materials (included in the ReefGame
starter pack and downloadable from http://philcrm.org):
fot . f71
TEY fet Lol ——f7 ot 12
Focmfe fof Z<EZ¢S 5t L f"te
frl—c..Cfe— ""ZF@ Zf><o% '"'aZFte oft 17 ZFei "' o'7%
oSt fet m eSSt ie ote —tetee UT ff..S
Zf> o'et>
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The game board represents any coastal area on a grid made up of cells representing

sea and land (see Figures 1 & 2). Each box or cell in the grid has a corresponding

e—e,174 ™MSc..S <o —ett <o St e —-173t$7at $Fi<~f%
cards, preferably representing the actual location of mangroves, seagrass and corals

<o =St frEf 7 co—t"Fe—d fU—<..—Zf "TOZffHOA.REZé"SHf 1. ¢
‘=S fZ-f"ef—<"F Z<FZ<S e fUf<Zf,2ZF —Sceo L fe o
available opportunities and the imagination of the players and facilitators!).
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ports (large numbers in the middle of green squares) and LT TR oo 0t e L L FZ,
habitat cards. (green = land, pink = coral, orange =
mangrove, yellow = seagrass, blue = sea)
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The two municipalities on Lubang Island (Looc and Lubang) played ReefGame using

a map representing the whole island. A boundary dispute came up when Lubang’s

LGU wanted to set up seaweed farming. Looc’s Bantay Dagat said that the proposed
location was in Looc’s municipal waters. The lesson learned here is that when making
the game board, both land- and sea-based landmarks must be considered, especially those that are
o’V fe— —' St fTE.cecte " Fee " neStred o—foefS 7Tl fot |t fo—
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The ReefGame computer model calculates:
f ©eS f—..Sfead ,feft ‘o Sf,«—f—4& ...Sfe... T4 %o " {
L < Z71%f7 neS . f—.. St
o—e t" T «ZZt%fZ m oSt e L f—%S—4 ti Fetce% ‘o -
of Bantay Dagat
T oeStrei ofZf"<ted ti tetce%o ‘o =St fZ-F"ef—<"F Z<
e) tourism, aquaculture and industry income, depending on season and chance
B "tTfe—1ta T tetco%o ‘o — —Tcoee [UUCTfZo fot cof—o
also collect extra revenue from players throughout the game)
g) changes to the environment:
Ste el o' e te f UfZ L EZT AT EZ°™M [ _S e
covered by algae. The facilitator will then swap the coral habitat card for an
‘algae’ card on the game board, as a visual signal of declining reef health.

These results are displayed on a user interface. The interface should be shown to
participants on a projector screen, so that they can see their individual outcomes, as
well as those of the other players.

Instructions on how to use the computer model in conjunction with the board game
can be found in the ReefGame Computer Operator’s Guide, available from the CD and
at http://philcrm.org.

N*"-#'U%/.0107%, .-
The following sections give a brief description of each of the roles of the participants
/players in ReefGame:
oSt
TP fete—f—<Tte
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pack or at http://philcrm.org.

The only essential roles are the fishers and the banker. Other roles are optional, but
add more interest to scenarios and discussions. It is not necessary that the players’

P Zfe Ltfertet o _8t i fZeZCt PLERECHIE R TEE3 %
FE o cocten of> ot F VEfZcomc. A o —SF 310 Sffeltd TA i
WS fet - —ettte—fet —8f m oSt e ecm—foc'e e f foi
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fe 'Zfo>t"e —fet ‘e =St "ZF T meSt” fet SEfT 7
is given a boat, a port (a square on the game board that serves as his
C)S‘—°¢() f.T f a .Sin 1;1;024:&

f..8 meSt7ie " EF..—<"F <o = Ff"e te'—%S - o
18 Feeted —S" ' — %S o eSce% feot _St" Z<+t7Z<S

Tf..S aeSE” Sfe tej i te— foeof—o —'f " f— fo
ccefed <o...'0F %ofet " f—<o%o ‘—Fe—<fZ feot FE fee]
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when playing ReefGame with students.

Fishers can also play in pairs if there are too many participants.

S8
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Up to three groups of tourism operators can participate
<o F1° fefd f...S —t—Tcee UEVf_T feoe ' | F
Whether they are also socially and environmentally responsible
depends on individual players. Tourism operators can either be

resort owners or tourist boat operators. All tourism operators
cfft = fe'Z'> fo Zife— ‘of meSt - Ui f%
tt..«tf ‘o =St ofZf"<te "j1t7%1a

4Z1%I1*.1/"L7"1%.)/-
One or two players take on the role of aquaculture
operators. Each operator starts with one pen. They can buy

more pens, but each pen requires investment (e.g., license
to operate from the LGU) and a caretaker. The operators can
LStef ™S .S meStre - St fo —St<” L fVf

[,21-./3

One or two players take on the role of industry sector
representative. Their role as an employer is to determine which
g eSt"e f'f e—<«—f, 2% —* S<"t4a

>0-'G1J3"'G%,R"/

éi g S w—>F" %< e & .si". —éi<" o f-
dictated by the computer model.

St ,feed” [ .. T'—e —St "frete—e " _St

household expenses. The banker is also responsible for giving

out salaries for livelihoods not associated with an active role

(e.g., tricycle driving, farming, construction, etc.).
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Between 1and 3 people
take the role of LGU. The LGU
aims to keep a high public
approval rating (based on the
Foofefec . sc——f—<cte T |
and a healthy environment (based
‘e meS e—' ee fet ...‘"fZ Masayang mangingisda

(See diagram, Figure 3), Pagusapan kung paano mapapaganda

ang inyong "performance”? Ano ang

pwede niyong magawa?

>0?1/"HRiagram showing the role of the LGU
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Before organizing a ReefGame workshop, facilitators should decide which
local issues they would like to explore. They also need to be familiar with all aspects
of playing ReefGame, as laid out in this booklet and in the accompanying ReefGame
Computer Operator’s Guide (available in the accompanying CD and at
http://philcrm.org).

— ZFfe— =™ e—fi <o ofFtit —HO010%0.%DHUE & S T
and the 1)&71."/'&)2")7"1%.)/

It is important to invite a diverse range of stakeholders to ReefGame
™ "eseS el “te " —SF "t —e <o o' Zf7> ‘e meSt"ed . f"f oS
Poi $7de— %o —ed " F8ferZta —Stef ™S fUE oo o7 274
organisations and recent migrants.
Hp
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grounds.

At the beginning of a ReefGame workshop, participants need to be assigned
"tZFed foet —Zt f,t—— =St o'F.cm .. —fese fof * (EF.. —<"

well-briefed about their role and understand what they have to do in the game.
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o —, fe% Zfeta .. .. <tte—fZ <ot fo «atd g23%fld "<t
SfT f éf”T —<of <-_¢”0f2<m<-%o —St<” "7% <o —St mVe_ Yft™ "L
; basing their decisions on their real life situations like what gear and type of boat they

SF™F <o "HfZcm> "f=8% =Sfe e —8% o Zte % te —Ste | -84

In contrast, ReefGame in El Nido, Palawan, involved much more role-playing. Fishers and LGU
"Zf>tt —SteefZ ted ,—— 7. f2Z ¢« Zf i aBi i BT At ™A FRd ot
by representatives from government agencies. After clear instructions from facilitators, players
internalized their roles well.

>%10*0.%.)/"-'.07

Ensure that all players have understood their roles before beginning to play. Talking

[T”’ | —Ste -8 — %S —St<” v Zte L fe §3Z MEEE oot frod < fe-
"Eftcet% —8% m Zie Tetita - <o ,io—37 < 8% m 7. U4
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The game has four successive phases. Each phase introduces new
interactions and decisions for the players.
1. Fishing only
2. Alternative livelihoods
W& ‘—efS'Zt o—"f—F%0>
4. Management interventions

Stef e fefrcie fe f ftf =%t -t 0 - Z'.fZ coo—1o
there are extra scenarios, described at the end of this section, which can be
introduced at any time. The following section introduces each scenario. Each scenario
has facilitator tips and case studies.

NA' >0-:0,?"),*3'X_/)1,2-'N".)’KY3
<eSt7e . fe teZ> . S'ef O0etfO ..FZZe fo f tHe—c
familiarize the players with the game, and allow them to see changes in
volumes and composition of catches.

CUEf 8 —8%<" % fZa tf..5 0 eSt" ti..ctie f-
" et TMé:l:"i R ] oé(o%o ‘o _éi %Of':t ”‘f"Té SZ]:
fTo—f" <o =St . t77 e—e 3" " —SF<” o eSce% Tre—cof—<

Then, the computer model calculates individual catches and incomes.
<oSte frE T ettt <ot =™ 5 Fed S<%SE” TfZ—tal,:
TeefZZi meS& f..S —>'% "~ neS Sfe f ndtt “fZ—ta -
'ttZa $f..S v St 'ZZ%..—-+ =St "fZ—% " -Si<”
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Give family expenses Decide on fishing
to the banker destination cell

Fd g

pa— ReefGame
o Fisher action:
fishing only

-—

Find out your catch

Receive wage &/or il v
catch income from )
fish buyer computed by the
. - model

C:J'1-"7*%J'&),"J'0,-."%2")#"1-."F/0.0,?'2)F,'9%*1"-D

When players have play money, they can lend to each other, or alternatively, form partnerships
when opportunities for investment arise. Play money also makes it obvious who is ‘doing well’ (or
not), which is an important discussion point (Who is rich? Who is poor? Why?).

T—f” m eSSt "Zfs>f7e "ttt —SF<” %o"ee ffTeco%ocA —
—St L7 Fe et ce%o “fecZ> TS feeted Stédg FTE SEfffe«d -S
expenses represent the money spent for daily subsistence of the family. This value is

dependent on the number of household members.

@
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The ReefGame computer model calculates when
W FZ otk T—Fe = Tt "t feco% P oS o-
cells. The corresponding coral habitat card is
swapped for an ‘algae’ card (depicting dead coral,
covered with macroalgae) on the game board, as
a visual signal of reef degradation. This mechanism
prompts discussion about the links between

g eSce%o f..—<"<—cte fof ...*"fZ "tF~ Stf
may be invited to explain and answer questions
regarding this issue or phenomenon.

=%-"-.12J3'
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ETT < =SEs L —ZF [%"FF - o= meSce% ‘o LUUfZ iR T e
eS'—Zt "i—f..— =St "ti e fet fZZ'™ —Ste - "f.TF" ofe—a -
ete—cefe— ,—— —Si> e—<Z7Z —FT -t meS te fZ "FfTed — eco—ip . F 7
B e—d feot eco it LU"fZ "FF e %o<"F —St o eSE"e f L <%o%F” ...f—...pa —Si
frco%o of “Toctee TN S ET et fe 7 co tef fZef ScosfSfedbe Gk’ ~pFe... S
™St -St> ™M —Zt . f-..S "tZf-<"$Z> "f™t” weSa - -St fet|" -S%
—tmeS e " fZe tE.cTEt -t meS te " fZ "tt"e — 4 Sce oS ™St
fe <-T<~<T—fz g eSSt e T, cocted “te <" ‘ef meSt” ”:cf2<oe¢- —St ottt
<" St <o fZ'ef <o —St fj -4 St ™M 71 . S'tet —' "tefce te't—clTt f
give him a large catch.
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{' During these rounds, players should begin to think about what is happening to their
TP | femvieete—d ta%aa ™S> fot §™ oS . fo. . Ste 71 . Sfe%oco%
“rte 1 f .S =St A% AA SfTce% Tt Fe— %offre L f—e |fet ..
experiences. To help them do this:
o777 St =7 = he =" %t tee —eectes T i de (ff7 o7
happening and what could/ should be done to improve the situation?’
o —"f%t =St <o—FrFe— feot froc.f—cte T —SF —f—Tceol fr—c.
oo _Si fol céj:"c f”‘__ _S:t(” o_”f_:t%o(io f."' Ti___(o(‘o&.fo %o "
tt..«ff MSt"f — oeSe Sttt t' —Sit> meS fot ™S8
so TfT—c. < fe—e T™S, o —Sce Sfrtecoe%oETA < L fL ——" CfZ
f7f Tfee =St £8 377 "*"—c'ed ™MSE"F f of cof o .  cto—co— _..f- 13’
—St> ff Ti a eSEt fet =St "dfetes ™MS, [ VfZe ec%S—|t<t
BA'"  4*"/,%.09"*09"0:))2-'X_/)1,2-'M")'VY3
fr—c..<fe—e . fe tT:..<tf £<-St” —* ‘e—<e—F o
fz_:l:u.f_(~:t Z(~:tz<é“-'—.é. 11:3:%111:%0:1)(..1:1. ‘1 _ (‘e f“ia
construction worker, ferry crew, taxi/tricycle driver, unskilled tourism worker,
fot "fre ™ivetra Stet .fe i frtit - " ettem it f.
available opportunities and the imagination of the players and facilitators!
Appropriate salaries can be negotiated with players or decided by the
facilitators.
fihetco%o ‘o —8F —8F" " Zte fco% 'Zf>fta m e

et %o ‘—<f—f ™MSFt_St” —St> . fe ,F fe'Z>Fta ‘" f5fe'Z

work in a resort, they will need to convince the tourism operators that they
have the necessary skills to work there. Operators should carry out mini-
interviews and negotiate appropriate salaries.
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capacity (if they have non-motorized boats in the beginning of the game), or
f oeS "fe — T3 7 fo fU—f...—Z——"%F ,—ecoteci
“f— foT meS "fte Zc. . Foeefed <eSt’e . fee'— neS fetf 7
pen at the same time.

mamr haw you
Demde ﬁshing ) chose whereto
Give family expenses alternative work/ fish
to the banker Iwehhood?

V.
3 ReefGame

Fisher actions:
alternative livelihood

Receive wage &/or
catch income from

fish buyer -

Find out your
catches and wages,
computed by the
model
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In Puerto Galera, Oriental Mindoro, the most popular livelihoods were those associated

™8 —8F ——Vcee cot—e—"54 ‘™ME"E74 meSfre 075 Mfekt ¢

were guaranteed high incomes, and would often combine alternative livelihoods and
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Each pair is given an extra token and asked to determine the activities
for another breadwinner in the household (could be a spouse or child). This
allows participants to diversify their strategies. Adding 10 extra actors also
scoc. 0 " —Zf—c'e <o "tfetA fTTco%o T—"—St” e—"tes

56./%'9%/0%.0),-3'

Fishers can set up micro-business enterprises.
Facilitators should encourage players to ‘pitch’
their idea, either to other players, or to the LGU.
In addition to giving permission, the LGU can also
collect business permit fees.

Fishers may also send their ‘child’ (the extra breadwinner) to school or college. The costs for this
can be decided by the facilitator or negotiated with players. Other items can also be available for
purchase, for example mobile phones and motorbikes.
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hypothesized that this was because of the relative isolation of Lubang. Fishers could then use their
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During this round the LGU players lead consultations and decision-making
about management initiatives to maintain and enhance the marine environment.

Some suggestions for management Management interventions
interventions are:
freed "7 =% . —%T f"Ff
establishment
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training
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management, for example through donations, licenses or user fees.
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TiP | can be decided by you or negotiated with the players.
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negotiated as openly as possible.
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form of increased catches. As this might not always be realistic, MPA implementation may need to
be accompanied with other livelihood enterprises such as hatcheries.

In Puerto Galera, Oriental Mindoro, the environmental fee rate was based on the real amount
collected for user fees at the Batangas Port. The total amount received by the LGU was dependent
on the number of tourist arrivals. They used these funds to set up several Marine Protected Areas
during the management intervention scenario.
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These extra scenarios can be introduced to generate additional discussion.
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work as part time bantay dagat. This scenario can be used to spur discussion on
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environment.
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Tell your computer operator if you want to implement the high or peak
season (suggestion: approximately once every 3 rounds).

Pollution / global financial crisis / natural disaster

ntZte ™M—S ef™f%ta "—,  <oSA4 "ttt —<tfed —-SEt ™',
natural disasters (e.g., typhoons: no tourists arrive). This scenario can be used to
encourage discussion of the dangers and vulnerabilities of tourism development.

In addition to these pre-designed scenarios, other scenarios can also be implemented

based on suggestion from participants, for example by adding other livelihood
LSt e " L Sfe%o<o%o ™ f%ofed O eSce%o ...'e—e 7 meS "V,
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Facilitation and Debriefing

Facilitators should make sure that participants have a structured opportunity
—tvtat — te fet oSf"F —St” 18 F ¢t t ™Mc—Sce —St %ofe
their real life context, and derive new knowledge and understanding from these
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the game (e.g., after each new scenario is introduced) gives both facilitators and
participants a chance to ‘digest’ or ‘process’ what is happening in a step-wise fashion.
This will reduce the chance of recasting, forgetting or ignoring initial impressions in
evaluating the lessons and worth of the activity. This is particularly important with
ReefGame, as it is usually played over a number of hours.

Facilitators need to make sure that all participants in ReefGame get a chance
— oSt —SF<” Vcectes fot <tffed Ui fr—<..—Zf—-% feot ..°
those with a higher level of education, can tend to dominate discussions. It is the
facilitators’ role to ensure that everybody has a voice.

The facilitators should hold group round-tables between each round so
participants could discuss and justify their decision-making processes. In addition,
ZE7E L Sfe%oce%o o...tef < eAd —SF %" —' .fe ,f feekt - ”:
they developed and why these were successful or not; and ii) the changes in the
of"coet teT< eete—d wmefZ ti,"ctae% e—f%F ...fe I TEtc..
and evaluate the activity, group sharing and individual learning, and to discuss the
potential for real-life application of the lessons learnt.
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Some suggested questions to evaluate the activity are:
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provincial, national)?

Depending on the audience, facilitators can also introduce discussions about
characteristics of marine commons management, such as
“it otfre U ZE MSY (tetm— "o —St oof LVcm e
contributing themselves, e.g., those who do not contribute to the cost of
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representatives.
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Deborah is a PhD student at the Fenner
School of Environment and Society,
ANU College of Medicine, Biology and
Environment at The Australian National
University (ANU). She graduated with a
fee T fr—t" ..t Z%—

a thesis focusing on using visual tools,

including participatory models and board
games, for coral reef and coastal management in the Philippines. Through her PhD,
T,fS ™cZZ ..te—<oe—1f —' FEfecet —ST m_eZ > fed% ‘=1 S
techniques to explore alternative livelihood options and locally-based stewardship
[ feY%otete—e <o f —cofefZ "$4" n eSf"cted fo ™MtZZ fo —Si
She is completing six months at the University of the Philippine’s Marine Science
Institute as part of the Australian Government’s Endeavour Research Fellowship
program.
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Mavic is a BS Psychology graduate from the University of the Philippines Diliman. She
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to work as a research assistant at The Marine Science Institute under the EBM tools
demonstration project. You may contact her through: doctormarivic@gmail.com.
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Pascal Perez is a Senior Scientist at CSIRO Marine and

Atmospheric Research (CMAR) and an Associate Professor
fTE—e..— f- =St ‘ZZt%t ‘7 ecf fot

The Australian National University (ANU). Agronomist by

training, he has a 20-year experience with environmental
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project leader of the GO%$(-#F$3=,(.#H!11%20=!("#A32E!/"

in Indonesia, between 1996 and 2000. During the last 10 years Pascal has dedicated

most of his time to the development of Negotiation Support Platforms based on
%ofe—ae fott ‘THZZco% —F..5¢Z %8 T t§FZe%' " Scfolo *
"t e =St Z'.fZ “"fZ 1t f"%i--tt "Et..— "Zt f
of the Modelling and Simulation Association of Australia and New-Zeland (MASSNZ)
and of the Companion Modelling Forum (ComMod).



