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ABSTRACT : Ecotourism is proposed to sustain irrigated farmland near Balinese towns, yet masterplans for 

such land seldom show how strategies, technical, economic, legal and sustainability considerations, and spatial 

decisions are connected. This paper presents an integrated, SWOT-based framework for preparing an ecotourism 

masterplan and demonstrates it on Subak Saih, a small irrigated landscape in Dalung, Badung Regency, Bali, 

where nearby farmland has been widely converted. The framework has six stages, namely analysis of existing 

conditions, SWOT analysis, formulation of strategies, evaluation of the strategies on technical, economic, legal 

and sustainability aspects, compilation of the masterplan and evaluation of the masterplan. At Subak Saih, 

twenty evidence-based SWOT factors gave eight strategies, each traced to a spatial directive. The masterplan has 

five zones and ten activity nodes along existing bund paths, reuses existing buildings, proposes no new enclosed 

building and limits new construction by a cumulative cap. In the desk-based evaluation, two of ten criteria are 

met by design, three are conditional on surveys or permits and five remain open. No areas, lengths or costs are 

reported, and neither financial feasibility nor optimality is claimed. 
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I. INTRODUCTION 
Peri-urban farmland performs several functions at once, producing food, keeping land open, helping to regulate 

floods and groundwater, carrying cultural identity and, increasingly, hosting recreation [1]. Tourism is often 

proposed as a means of financing these functions, but it also brings buildings, access roads and paving, which 

can reduce the cultivated area, interrupt irrigation and drainage, and gradually convert a working landscape into 

a visitor setting. The planning question is therefore how much construction a working irrigated landscape can 

absorb, and where.Bali illustrates this problem. The subak is both an irrigation system and a social institution 

governed by customary rules [2]. The subak system was inscribed on the UNESCO World Heritage List in 2012 

[3], provincial regulation recognises the subak [4] and national law allows food-crop land to be designated for 

protection [5]. Nevertheless, studies in Badung, Gianyar and Denpasar report a continuing loss of subak rice 

fields, with consequences for food security, farmer welfare and irrigation channels [6]–[8]. Reported figures 

include 700 to 1,000 ha of rice field converted each year in Bali [9], a decline in the rice-field area of Badung 

from 9,072 ha in 2019 to about 8,024 ha in 2022 [7] and about 87 ha of subak land lost in five years in South 

Denpasar [8]. 

 

Ecotourism, which aims to conserve the environment, sustain local well-being and provide interpretation, with 

low-impact facilities among its principles [10], has been proposed as one means of keeping the subak viable. 

Studies in Denpasar argue that it can slow conversion and give farmers additional benefits, provided that 

facilities do not reduce paddy productivity and subak members take part in management [11], [12], although 

operational, structural and cultural barriers often limit participation in practice [13]. Visitor impacts can be 

managed against explicit thresholds, as in the Limits of Acceptable Change (LAC) framework, which pairs 

indicators with thresholds and actions [14], [15]. Preparing an ecotourism masterplan for irrigated farmland is 

therefore a technical, economic, legal and sustainability problem at the same time. It is technical because paths, 

facilities and drainage must fit the irrigation network, terrain and access; economic because facilities should help 

farmers to keep farming and share the benefits fairly; legal because what may be built on paddy land depends on 

national and provincial law, the spatial plan, irrigation and building rules and the customary rules of the subak 

[4], [5], [16], [17]; and a matter of sustainability because the aim is a landscape that retains its water, farming 

and culture. SWOT analysis is widely used to structure such problems, including in subak tourism studies [11], 



 
SWOT-Based Ecotourism Masterplan Framework for Subak Saih 

 
|Volume 8 | Issue 5|                                      www.ijmcer.com                                                         | 88 |  

[18], but it is criticised when it ends as an unweighted list of factors without a route to decisions [19]. Three gaps 

remain. First, local studies of subak tourism are mostly strategic, institutional or concept-level [11], [18], [20], 

[21], and in the sources reviewed they rarely convert strategies into spatial directives that state where facilities 

may be placed, in what form and how much new construction is acceptable. Second, planning systems elsewhere 

limit tourism buildings on farmland by explicit rules, for example in New South Wales and Ontario [22], [23], 

but these apply to individual holdings, not to the shared water system of a subak. Third, studies of agricultural 

heritage sites, such as the Ifugao and Honghe Hani rice terraces and Jatiluwih, document the consequences of 

poorly managed development and tourism [24]–[26] but give little guidance for a small peri-urban command 

area without heritage status. 

 

Subak Saih, in Dalung Village, North Kuta District, Badung Regency, is such a place and was chosen as the case 

because the pressure described above is already evident there. Conversion is documented in Badung and 

specifically in North Kuta District, where Subak Saih lies [6], [7]. Imagery interpreted in this study shows that 

open farmland around Subak Saih was converted to a government complex, mixed buildings and housing 

between 2006 and 2026, so that the remaining irrigated paddy is becoming an open space enclosed by urban 

development. An ecotourism masterplan is therefore needed to help protect Subak Saih from conversion, by 

giving the paddy a use that supports farming while limiting new construction. An earlier facility programme for 

the site included an interpretive centre, a lookout tower, pedestrian bridges, a market building and guest units, 

which together would place considerable new construction in working paddy. This paper therefore asks how an 

ecotourism masterplan for such a landscape can be prepared so that each spatial decision is traceable to 

evidence, a strategy and explicit technical, economic, legal and sustainability criteria. Its contribution is an 

integrated framework that converts SWOT results into strategies, evaluates each strategy on the four aspects and 

compiles the outcome into a zoned masterplan, which is then evaluated against the same criteria. 

 

II. STUDY AREA AND METHODS 
A. Study area: Subak Saih lies in Dalung Village, North Kuta District, Badung Regency, Bali, at about 8.60° S, 

115.17° E (Fig. 1). Housing lies to the west and south, and institutional buildings, including the Badung Regency 

government complex, lie to the north and east. The site retains an irrigated paddy core served by channels and by 

earthen bunds that also serve as paths, with tree-lined edges and a few existing buildings in the south-central part 

and at the western street frontage. Subak Saih is not part of the inscribed Bali subak landscape, so planning has 

to rest on land-use, hydraulic and community grounds, not on heritage designation. 

 

Fig. 1. Location of Subak Saih in Dalung Village, Badung Regency, Bali. 

 

Research design : This study takes a design-oriented, single-case approach in which the framework is 

demonstrated on Subak Saih. The framework has six stages (Fig. 2). The first is analysis of existing conditions, 

the second SWOT analysis, the third formulation of strategies by TOWS pairing, the fourth evaluation of the 

strategies on technical, economic, legal and sustainability aspects, the fifth compilation of the masterplan and the 

sixth evaluation of the masterplan. The SWOT result is the basis of the strategies, and the four aspects are the 

basis for assessing them and translating them into spatial directives, so that the masterplan is the end product of 

the analysis and not a drawing added after the SWOT table. All analyses are desk-based. No field survey, 

hydrological modelling, stakeholder survey or measurement of areas, lengths or costs was carried out, and site 

knowledge shared by the subak head and farmer members informed the description of the site but is not treated 

as validation. Results are grouped as findings, which the imagery, the drawing and the sources show, design 

proposals, which the strategies, directives and masterplan put forward, and management recommendations, 

which are the checks and arrangements needed to keep the design within its limits. Only findings are evidence. 
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Fig. 2. Six-stage research framework. 
 

B. Analysis of existing conditions : Six components were examined, namely agricultural land and the irrigation 

network; accessibility and existing paths; existing buildings and facilities; tourism potential; the socio-economic 

condition of farmers and the community; and spatial policy and regulations. Land-cover change was described 

by visual interpretation of historical high-resolution imagery in Google Earth, viewed from a fixed camera 

position for five reference years (2006, 2013/2014, 2018, 2022 and 2026), and places where open farmland had 

become buildings or paving were outlined as change zones A–D (Fig. 3). Because acquisition dates and sensors 

differ, apparent change can partly reflect crop stage or image quality, so the zones are described, not counted; 

area-based classification of satellite imagery would be the proper quantitative step [27]. The masterplan drawing 

was read for the paddy, vegetation, buildings, channels, bund paths, tree and green buffers, the proposed visitor 

path and ten numbered activity nodes. The drawing is schematic, its boundary is not surveyed, its three scale 

references disagree and its coordinate labels could not be reconciled with the site, so no areas or lengths were 

taken from it. 

C. SWOT analysis and formulation of strategies : Internal factors (strengths and weaknesses) were drawn 

from the site features and the existing-condition analysis, and external factors (opportunities and threats) from 

the land-use interpretation, legislation, published studies and precedents. Following Weihrich [28], each factor 

was stated with its evidence, and TOWS pairing generated four types of strategy, namely SO (use strengths to 

take up opportunities), WO (use opportunities to reduce weaknesses), ST (use strengths to counter threats) and 

WT (reduce weaknesses and avoid threats). The factors rest on evidence but are unweighted, a common criticism 

of SWOT [19], and no stakeholder scoring was done, so every strategy was carried forward to the evaluation 

stage and the SWOT result was not treated as an end in itself. 
 

D. Evaluation of the strategies on four aspects : Each strategy was evaluated on four aspects (Table 1). The 

economic aspect does not test financial feasibility, because no data on investment cost, income or operating cost 

were available; it identifies mechanisms and the distribution of benefits. The legal aspect used the instruments 

that bear on food agricultural land, irrigation, tourism, buildings, the subak and the spatial plan, namely national 

law and regulation [5], [16], [17], [29], [30], the provincial subak regulation [4] and the strategy part of the 

current Badung spatial plan [31]. Their status was checked in October 2026, and the spatial plan and the tourism 

law have been replaced or amended since the earlier texts, so the current versions were used. The pattern map 

and zoning rules of the spatial plan, the amendments to the food agricultural land law and the customary rules of 

Subak Saih were not examined. The sustainability aspect used the environmental, economic and socio-cultural 

dimensions [32], with the spiritual, human and natural realms of the traditional Balinese philosophy of harmony 

as an additional cultural reading. Each strategy received a short statement under each aspect, which was 

converted into a spatial directive. All evaluations are qualitative and were not tested with officials, experts or the 

subak. 
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E. Compilation and evaluation of the masterplan : The masterplan was compiled from the directives as eight 

components, namely zoning and zone functions; locations of ecotourism facilities; visitor circulation; integration 

with existing paths; areas retained for farming and irrigation; rules for new facilities; a community economic 

strategy; and management and sustainability directives. The schematic layout drawn for the site is the spatial 

expression of this compilation, and each of its elements was traced to a directive. For each node, the siting 

context, the relation to existing paths and channels, the highest of four intervention levels needed (from L0, no 

physical intervention, to L3, a new lightweight open structure) and the type of any new element were recorded. 

Built footprint is defined as the ground area of all new structures, roofed or not; this is stricter than the building 

coverage ratio in Indonesian building regulation, the ground-floor building area divided by the plot area [17], 

because it also counts unroofed decks and temporary stalls. The masterplan controls footprint by rules, not by a 

calculated figure. Finally, it was evaluated by a criteria-consistency check, in which the criteria of Table 1 were 

applied to the zones and nodes and each result was recorded as met by design, conditional on a stated check, or 

open. Expert and stakeholder validation was not carried out. 

Table 1. Aspects and criteria used in the evaluation. 

Aspect Criteria examined Evidence used Masterplan decisions 

informed 

Technical Site suitability, accessibility, 

topography, irrigation condition and 

infrastructure 

Imagery and masterplan drawing; 

no hydraulic or structural data 

Zoning, facility locations, 

visitor routes and limits of 

development 

Economic Income potential, local business, 

benefits to farmers, financing and 

maintenance 

Precedents and regional studies 

[8], [11], [12]; no cost or revenue 

data 

Facility priorities, business 

opportunities and benefit-

sharing mechanisms 

Legal Spatial-plan conformity, protection of 

farmland, irrigation provisions, 

permits and the subak as an 

institution 

Texts of the instruments listed 

above [4], [5], [16], [17], [29]–

[31] 

Permitted locations and 

activities, and limits of 

development 

Sustainabilit

y 

Environmental protection, irrigation 

function, continuity of farming, 

cultural conservation and community 

involvement 

Environmental, economic and 

socio-cultural dimensions [32]; 

precedents [24], [25] 

Intensity of activities, 

protected areas, visitor 

management and principles 

of sustainable development 

 

III. RESULTS 
Existing conditions of Subak Saih : The imagery shows four zones of conversion around the site between 2006 

and 2026 (Fig. 3). Zone A, now occupied by the Badung Regency government complex, was open rice field in 

2006 and had been developed into a multi-storey complex by about 2013–2014. Mixed buildings began to 

appear around the fuel station in Zone B from 2018, land in Zone C had been subdivided for housing by 2022–

2026, and the cultural hall in Zone D expanded its built footprint and paved areas. Over the same period the core 

irrigated area retained its agricultural character, so the remaining paddy is becoming an open space enclosed by 

urban development, as regional studies also describe [6]–[8]. Its value as open, permeable ground that stores 

water and recharges groundwater increases [33], and so does its exposure to infill, which makes the footprint of 

any new facility a central design variable. 

 

 

Fig. 3. Land-cover change around Subak Saih, 2006–2026, from Google Earth historical imagery. 
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Table 2 summarises the six components. The paddy core, the bund-and-channel network and a few existing 

buildings are the physical assets on which visitor use can be built; the main information gaps are channel 

capacity, building condition, farm income and land tenure, which a desk study could not settle. 

Table 2. Existing-condition analysis of Subak Saih. 

 

Component Evidence Main findings and information gaps 

Agricultural land 

and irrigation 

network 

Historical imagery 

(Fig. 3); masterplan 

drawing 

An irrigated paddy core served by channels and bunds kept its agricultural 

character from 2006 to 2026 while farmland around it was converted. 

Channel capacity, water quality and cropping calendar not surveyed. 

Accessibility and 

existing paths 

Masterplan drawing Earthen bunds form a path network that links most of the site, with street 

access at the western frontage. Path width and bearing capacity not 

measured; access across private plots not confirmed. 

Existing 

buildings and 

facilities 

Masterplan drawing; 

description of the site 

A few buildings and compounds at the western frontage and in the south-

central part. Condition, ownership and capacity not surveyed; parking, 

sanitation and signage not shown. 

Tourism 

potential 

Drawing; studies of 

subak tourism [2], [11], 

[12] 

Working paddy, water sharing and farm work offer nature, agricultural and 

cultural experiences, and nearby institutions and housing supply potential 

visitors. Demand not estimated. 

Socio-economic 

condition of 

farmers and 

community 

Regional studies [7], 

[8] 

Regional studies report farmland loss, lower welfare and low farm income. 

Membership, income and land tenure at Subak Saih not surveyed. 

Spatial policy 

and regulations 

Legal texts [4], [5], 

[16], [17], [29]–[31] 

The instruments protect subak and food agricultural land, control the 

conversion of irrigated land, set channel setbacks and plot coverage ratios 

and, in the current spatial plan, promote agrotourism and ecotourism while 

protecting agricultural areas. Pattern map, zoning rules and customary rules 

not examined. 

 

SWOT analysis :  

Fig. 4 shows twenty factors, five in each category. S1, S2, S5, W1 and O3 come from the masterplan drawing 

and the description of the site, W3 from the scale of the site and the earlier programme, W4 from the schematic 

drawing and W5 from land tenure, which was not surveyed. The other factors rest on published sources, with S3 

resting on [2], [12]; S4 on [2], [4]; W2 on [3]; O1 on [4], [5]; O2 on [34]; O4 on [11], [12]; O5 on [10], [14], 

[15]; T1 on [6]–[8], [35] and Fig. 3; T2 on [24], [26]; T3 on [8], [24]; T4 on [8]; and T5 on [13], [25]. Two 

interactions matter most. S2 with T2 shows that the reuse of existing buildings is an advantage only while the 

build-up of new facilities is controlled. W1 with T3 shows that narrow bunds and a shrinking farming workforce 

leave little tolerance for disruption of farm work. 

 

Fig. 4. SWOT diagram for ecotourism development at Subak Saih. 
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Strategies and their evaluation on four aspects : Pairing the factors in Fig. 4 gave eight strategies, two for 

each TOWS type (Table 3). Each strategy was evaluated on the four aspects and converted into a masterplan 

directive. Two strategies keep new construction small (ST1 and WT1), two safeguard the interests of farmers 

(SO2 and WT2), and the other four address learning visits, management and monitoring, local products and 

public awareness (SO1, WO1, WO2 and ST2). The evaluation shows four patterns. Technically, the strategies 

rely on existing bunds, channels and buildings, so that no new route is needed, but bund strength, channel 

capacity and building condition are unknown, and nodes beside channels are sensitive to setback requirements. 

Economically, a small footprint lowers capital and upkeep but also revenue, so benefits must come from many 

small sources and reach farmers directly (SO2, WO2 and WT2); because no costs or revenues were estimated, 

no conclusion on financial feasibility is drawn. Legally, the instruments examined protect farmland, regulate 

channels and fix a building coverage ratio per plot (Table 2), but none sets a cumulative cap on new footprint for 

a whole subak, so the cap must be built from permit conditions and customary rules agreed with the permitting 

authority. For sustainability, the strategies serve the environmental dimension by protecting paddy and 

permeable ground, the economic dimension through benefit-sharing and the socio-cultural dimension by giving 

priority to farm work; the spiritual realm is addressed only indirectly, and temples and shrines were not 

identified. 

Table 3. Traceability from SWOT factors to masterplan directives. 

ID Strategy (SWOT factors 

used) 

Considerations on the four aspects Masterplan directive 

SO1 Offer guided learning visits 

on the existing circuit, 

hosted in existing buildings 

(S1, S2, O3) 

Technical. Circuit and buildings exist; 

bund capacity and building condition 

unknown. Economic. Guide fees; no new 

construction. Legal. Change of building 

use needs a permit. Sustainability. No 

new footprint. 

Orientation, exhibition and 

service functions in existing 

buildings (Nodes 1, 5, 6); 

guided visits on bunds 

(Node 2). 

SO2 Pay a fixed share of visitor 

income, and any eligible 

levy-funded grants, into the 

subak maintenance fund (S4, 

O1, O2) 

Technical. Funds channel and bund 

upkeep. Economic. Benefit mechanism 

independent of an outside operator; 

amount not estimated. Legal. A subak 

may form a business body and make rules 

on its income [4]; levy eligibility 

unchecked. Sustainability. Keeps 

irrigation and farming viable. 

Facilities and activities run 

by the subak and local 

groups under a written 

sharing rule. 

WO

1 

Establish a management 

body with LAC-type 

monitoring, and set group-

size and visitor limits from 

the results (W1, W2, O4, 

O5) 

Technical. Narrow bunds limit group 

size. Economic. Management funded 

from the income share. Legal. Limits 

written into subak rules and permit 

conditions. Sustainability. Protects farm 

work and water quality. 

Group-size limits on bund 

paths; paths closed or 

rerouted during farm work; 

indicators and thresholds for 

every zone. 

WO

2 

Build income from local 

produce, workshops and 

learning programmes in 

existing buildings, with no 

new built area (W3, O2, O3) 

Technical. Demountable stalls on existing 

hardstanding. Economic. Diversified local 

income; not estimated. Legal. Activities 

must fit the business fields open to a 

subak. Sustainability. Supports 

livelihoods and culture. 

Culture and community zone 

confined to existing 

buildings and hardstanding 

(Nodes 5, 6); demountable 

stalls only. 

ST1 Write the development rules 

(cumulative cap, size limit, 

no new enclosed building) 

into subak rules and permit 

conditions, with an annual 

audit (S2, S4, T2) 

Technical. Cap and size limit set from a 

surveyed base map. Economic. Limits 

capital cost and revenue alike. Legal. No 

instrument examined sets a cumulative 

cap, so it must be built from permit 

conditions and customary rules. 

Sustainability. Prevents gradual build-up; 

keeps permeable ground. 

Rules for new facilities, 

namely lowest workable 

level first, a cumulative cap, 

a size limit, excluded types 

and services in existing 

buildings. 
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ID Strategy (SWOT factors 

used) 

Considerations on the four aspects Masterplan directive 

ST2 Use viewpoint and reflection 

points to make land-use 

pressure visible, and support 

formal protection of the 

paddy (S3, S5, T1) 

Technical. Low unroofed decks in tree 

buffers. Economic. Cost not estimated. 

Legal. Designation as food agricultural 

land to be checked. Sustainability. Raises 

awareness; no paddy lost. 

Viewpoint and reflection 

nodes in the northern buffer 

and green area (Nodes 9, 

10); the lookout tower is 

replaced by low decks. 

WT1 Phase delivery, beginning 

with points that need no new 

structure and adding 

lightweight structures only 

when monitoring shows that 

paths and farm work can 

accommodate visitors (W1, 

W4, T2, T3) 

Technical. Survey channels, bunds and 

levels before any structure. Economic. 

Defers capital cost until demand is 

observed. Legal. Permits sought phase by 

phase. Sustainability. Steps are reversible 

and protect farm work. 

In phase 1, nodes needing 

no new structure (Nodes 2, 

5, 6, 7, 10); in phase 2, 

lightweight open structures 

(Nodes 1, 3, 4, 8, 9) after 

review of monitoring. 

WT2 Compensate farmers for 

hosting visitors and crop 

damage, monitor water 

quality and flow, and 

manage visitor waste (W5, 

T3, T4, T5) 

Technical. Monitoring points at channels; 

waste handled in existing buildings. 

Economic. Direct payments to farmers; 

amounts not estimated. Legal. Access 

across private plots by written agreement. 

Sustainability. Protects water quality and 

farmer participation. 

Written access agreements 

for bund sections on private 

plots; monitoring at channel 

nodes (Nodes 3, 8); waste 

handling in arrival and 

culture zones. 

LAC, Limits of Acceptable Change. Node numbers refer to Fig. 5 and Table 4. 

 

Masterplan : Compiled from the directives in Table 3, the masterplan (Fig. 5, Table 4) is a design proposal with 

five zones and ten activity nodes. Zoning and facility locations. The arrival and orientation zone holds Node 1 at 

the western street frontage; the water and farming learning zone (Nodes 2–4), the culture and community zone 

(Nodes 5 and 6, in the south-central buildings) and the nature and landscape zone (Nodes 7–10, at the green 

edges) hold the other nodes; and the protected paddy and irrigation core holds none. Siting followed four criteria 

in this order of priority. These were (a) reuse before building, so that indoor and service functions go into 

existing buildings; (b) edge before interior, so that seating, viewpoints and learning points go into tree or green 

buffers and non-productive edges; (c) path and channel first, so that nodes lie on or beside existing paths and 

nothing narrows a channel or blocks maintenance access; and (d) never in a cultivated plot, so that interior bund 

points serve only activities tied to farm work, with no more than an open-sided shelter. Accordingly, three nodes 

use existing buildings or compounds (Nodes 1, 5 and 6), six lie in the tree and green buffer near the edge 

(Nodes 2, 3, 7, 8, 9 and 10) and one is on an interior bund (Node 4); no node is in the middle of a cultivated plot, 

and five nodes (Nodes 2, 5, 6, 7 and 10) need no new permanent structure. The siting of Nodes 1, 5 and 6 

assumes that the existing buildings shown in the drawing are available.Circulation and retained areas. The 

existing bund paths, left unpaved, form the visitor path, so no new route, crossing or bridge is built. Nine nodes 

lie on or beside a drawn path; Node 10 lies a short distance from the nearest one, so its access remains to be 

resolved at detailed design. The paths also give access for the inspection and maintenance of channels, so visitor 

use yields to that function and paths are closed or rerouted when farm work or maintenance requires. All 

cultivated plots, channels and channel banks are retained for farming and irrigation, and no plot is withdrawn for 

visitor facilities. 
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Fig. 5. Schematic masterplan concept for Subak Saih, not to scale. 

Table 4. Masterplan zones and activity nodes. 

 

Node and experience Siting and existing assets Leve

l 

New element (type only) 

Arrival and orientation zone. Arrival, orientation and interpretation, with the existing compound reused and 

no parking or road in the paddy. 

1. Entrance and Interpretation 

Point. Arrival, orientation, history 

Western street frontage; 

existing compound reused 

L3 Open information pavilion or gate 

Water and farming learning zone. Learning about water sharing and farm work, using existing bunds and 

buffers only, with no crossing and at most an unroofed step or an open-sided shelter. 

2. Subak Heritage Walk. Bund 

walk; water sharing, local stories 

North-western tree buffer; 

existing bund paths 

L0 None 

3. Irrigation and Water Learning 

Point. How water is shared 

Western buffer, at an 

existing channel 

L3 Unroofed viewing step or platform 

4. Rice Cultivation 

Demonstration. Seasonal farm 

work with farmers 

Interior bund; paddy stays 

in production 

L3 Open-sided farm shelter 

Culture and community zone. Exhibitions, local produce and workshops, using existing buildings and 

hardstanding only, with demountable stalls and no new building. 

5. Subak Cultural Learning 

Pavilion. Exhibitions, tools, rituals 

South-central existing 

buildings 

L2 None new; removable displays 

6. Local Produce and Community 

Workshop. Rice products, food, 

crafts 

South-central existing 

buildings and hardstanding 

L2 Demountable stalls (L1) 

Nature and landscape zone. Viewing, biodiversity and reflection, using green edges only; low unroofed decks 

count against the cap and nothing is built on channel banks. 

7. Balinese Plants Learning 

Garden. Plants of daily life and 

ceremony 

South-eastern green area L1 Planting and plant labels only 
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Node and experience Siting and existing assets Leve

l 

New element (type only) 

8. Biodiversity and Water 

Observation Point. Aquatic life, 

birds, insects 

Eastern green and water 

edge, along a channel 

L3 Low unroofed deck, where 

appropriate 

9. Urban Rice Landscape 

Viewpoint. Panoramic views 

Northern tree buffer L3 Low viewing deck 

10. Conservation and Reflection 

Point. A quiet place to reflect 

Northern green area, a short 

distance from the nearest 

drawn path 

L1 Seating and one interpretive panel 

Protected paddy and irrigation core. No activity node; food production and water management, with no 

visitor building and no plot withdrawn, bund paths unpaved and visits yielding to farm work. 

L0, no physical intervention; L1, removable non-structural elements; L2, adaptive reuse of an existing building; 

L3, new lightweight open structure. The level shown is the highest used at the node. 

 

Rules for new facilities. New construction is controlled by five rules, which can be written into subak rules, 

permit conditions and design requirements (ST1). The first rule is lowest workable level first, so that a node 

receives the lowest intervention level that can deliver its experience and moves up only if it cannot, the subak 

agrees and the cap is re-checked. The second is a cumulative cap on all new footprint for the whole site, counted 

by the stricter definition above, as an absolute area and not a ratio, set at detailed design. The third is a size limit 

for any single structure, also set at detailed design. The fourth lists excluded types, namely new enclosed 

buildings, accommodation, new bridges or crossings, new roads and paving of bund paths. The fifth places 

services inside existing buildings wherever possible, with any new service element counted against the cap. 

Setting the cap is a design and governance decision, not a calculation made here; it should draw on the spatial 

plan, which requires regard for the carrying capacity of land in tourism development [31], and on the agreement 

of subak members, with any increase justified. 

 

Community economic strategy and management. The economic strategy rests on three mechanisms, namely a 

fixed share of visitor income paid to the subak maintenance fund (SO2), income from local produce, workshops 

and learning programmes in existing buildings (WO2) and payments to farmers for hosting visitors and for crop 

damage (WT2). The management directives comprise a management body with monitoring against thresholds 

(WO1), phased delivery (WT1), an annual audit of new footprint (ST1) and monitoring of water quality, flow 

and visitor waste (WT2).Compared with the earlier programme, the masterplan does not claim a measured 

reduction; it claims that the building types with the largest and most permanent footprint are not carried forward. 

The interpretive centre is replaced by existing buildings and an open pavilion, the lookout tower by two low 

unroofed decks, the market building by demountable stalls, and the stage and hall by an existing building. The 

pedestrian bridges, gazebos, wellness deck and guest units are dropped. 

 

Evaluation of the masterplan : Table 5 applies the criteria of Table 1 to the masterplan. Of ten criteria, two are 

met by design, three are conditional on a stated check and five remain open, because they need data or 

agreement that a desk study could not supply. No criterion was found to fail, but none has been verified on site, 

and the checks in the last column are management recommendations that have not been carried out. If a check 

fails, the strategies, directives or layout are revised (Fig. 2). 
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Table 5. Evaluation of the masterplan against the criteria. 

Aspect Criterion and its application to the 

masterplan 

Result Check required before detailed 

design 

Technical Site suitability. No node lies in the middle 

of a cultivated plot; three use existing 

buildings or compounds, six lie in buffers 

near the edge and one is on an interior 

bund (Fig. 5). 

Met by 

design 

Georeferenced survey; condition of the 

buildings at Nodes 1, 5 and 6; 

foundations in saturated soil. 

 Accessibility. Nine nodes lie on or beside 

a drawn path and no new route is built; 

Node 10 lies a short distance from the 

nearest path. 

Condition

al 

Resolve access to Node 10; measure 

bund width and bearing capacity under 

foot traffic. 

 Irrigation condition. No new crossing and 

no structure on channel banks; Nodes 3 

and 8 are sited at channels. 

Condition

al 

Survey channel sections and capacity; 

compare runoff before and after for a 

design storm; confirm the setback line. 

 Topography and infrastructure. Not 

shown on the schematic drawing; parking, 

sanitation and signage are undocumented. 

Open Level survey; access and services study 

covering parking, sanitation and 

signage. 

Economic Benefits to farmers and local business. A 

fixed income share, local produce and 

payments to farmers are specified (SO2, 

WO2, WT2). 

Open Cost each element from a local unit-

price schedule; estimate visitor numbers 

from comparable sites; test income-

sharing scenarios. 

Legal Spatial-plan conformity and farmland 

protection. The plan promotes 

agrotourism and ecotourism and protects 

agricultural areas [31]; the status of the 

paddy and the pattern map were not 

examined. 

Open Examine the pattern map and zoning 

rules; confirm whether the paddy is 

designated food agricultural land [5]. 

 Irrigation provisions and permits. 

Building in or across a channel, and use of 

the setback zone, need permission [16], 

[29]. 

Condition

al 

Confirm the setback line and the permit 

route for open structures. 

 Subak institution. The subak runs the 

facilities and agrees the cap and the 

customary rules [4]; no instrument 

examined sets a cap. 

Open Agree the cap and size limit with the 

subak and the permitting authority. 

Sustainabil

ity 

Farming, irrigation and culture. No plot 

is withdrawn, no new enclosed building is 

proposed, bund paths stay unpaved and 

farm work takes precedence over visits. 

Met by 

design 

Survey the cultivated area as a baseline; 

identify temples and shrines. 

 Visitor management and community 

involvement. Monitoring and phasing are 

specified; thresholds are not set and 

participation was not tested. 

Open Set thresholds from monitoring; validate 

with the subak head, farmers, a water-

resources or civil engineer and a local 

planner. 

Met by design, the layout or rule as drawn meets the criterion; conditional, the criterion is met only if the check 

shown is passed; open, the criterion cannot be judged without further data or agreement. 

 

III. DISCUSSION 
The main result is a framework and a worked illustration of it, not a measured outcome. Its contribution lies in 

traceability, because each spatial directive can be followed back through the considerations on the four aspects 

and the strategy to the SWOT factors and the evidence behind them (Table 3), a link that earlier subak studies do 
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not provide. At Subak Saih, the framework shows how a ten-node visitor programme can be organised so that 

most experiences are delivered by paths, guides, signs and farm work rather than by buildings, as three nodes 

reuse existing buildings, five need no new permanent structure and the circuit uses bunds that already exist. 

Whether this lowers impact in practice has not been tested, and the development rules are a control, not a 

forecast. 

 

Earlier subak studies give strategies for the subak as a whole [11], or zones, routes and roles without limits on 

construction [20], [21]; here the strategies are tied to directives that can be audited, and the call for facilities that 

do not reduce productivity [12] becomes a rule. The precedents show why a small footprint alone is insufficient, 

because the terraces at Ifugao and Honghe Hani degraded where construction was poorly controlled and also 

where livelihoods, maintenance and governance were neglected [24], [25], and tourism pressure persists at 

Jatiluwih despite inscription [26]. Half of the strategies (SO2, WO1, WO2 and WT2) therefore address income, 

management capacity and monitoring. A small footprint lowers capital and upkeep but also revenue, so the 

economic case rests on a regular income from many small sources and on reuse, and the share received by 

farmers decides whether the programme helps farming at all; because benefits are often captured by a few people 

[13], a written sharing rule is proposed. 

 

The legal analysis has three implications. The first concerns the status of the land. If the paddy is designated as 

sustainable food agricultural land, national law protects it from conversion [5], and the irrigation regulation 

permits the conversion of irrigated land only after a change in the spatial plan or a natural disaster [16]. The 

current spatial plan supports the concept in principle, because it promotes agrotourism and ecotourism, regards 

the carrying capacity of land and protects agricultural areas [31], but whether open lightweight structures are 

allowed on this paddy depends on the pattern map and zoning rules, which were not examined. Second, building 

in, over or across a channel or its setback needs permission [16], [29], which matters for Nodes 3 and 8. Third, 

the cumulative cap has no ready-made instrument, because the building coverage ratio applies to a single plot 

[17]; a cap for a whole subak has to be agreed between the subak, which makes its own customary rules [4], and 

the permitting authority. The tourism law, as amended in 2025, provides for community-based tourism [30], 

which supports management led by the subak. These are interpretations of texts, not legal opinions, and a 

planning lawyer should confirm them. 

 

The study has limits. It is desk-based and covers a single case. The layout drawing is schematic and was not 

redrawn within this study, so the cap and size limit have not been set, and neither the drawing nor the rules have 

been validated on site or with the subak; a conflict revealed by later checks would send the work back to the 

strategies and directives (Fig. 2). The land-use interpretation is qualitative, the SWOT is unweighted, no 

stakeholder survey or analysis of demand, cost or land tenure was made, the review of prior work is not 

systematic, and the legal analysis covers a few instruments only. A small footprint is also not necessarily a small 

impact, because the rules control buildings, not visitor flows, which is why monitoring thresholds (WO1) and 

phasing (WT1) are proposed. Further work should begin with the checks in Table 5, then weight the SWOT 

factors with the subak head, farmers and other stakeholders, for example by the Analytic Hierarchy Process, as at 

Jatiluwih [18], calibrate thresholds on the bund paths and monitor the indicators after implementation. 

IV. CONCLUSION 
This study asked how an ecotourism masterplan for a small peri-urban subak can be prepared so that each spatial 

decision is traceable to evidence, a strategy and explicit criteria. It proposes a six-stage framework in which 

SWOT results are converted into strategies, the strategies are evaluated on technical, economic, legal and 

sustainability aspects, and the outcome is compiled into a zoned masterplan that is evaluated against the same 

criteria. At Subak Saih, twenty SWOT factors gave eight strategies and a masterplan of five zones and ten 

activity nodes along existing bund paths, in which three nodes reuse existing buildings, five need no new 

permanent structure and no new enclosed building is proposed.The masterplan is only as secure as the 

arrangements around it. The development rules must be enforced, phased and monitored, and farmers must 

receive a visible share of the benefits, or lightweight structures could still accumulate into pressure on the paddy. 

None of the instruments reviewed sets a cumulative cap for a whole subak, and the economic side requires 

costing before the concept can be judged. The framework is a concept. It reports no measured areas, lengths or 

costs, claims neither financial feasibility nor optimality, and has not been validated on site. It offers planners, 

subak and local governments a transferable procedure for other small peri-urban subak under pressure, and its 
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next steps are the checks in Table 5, a surveyed base map and a cap and size limit agreed with the subak and the 

permitting authority. 
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