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1. SUMMARY



1.1 SUMMARY

Rapid urban population growth has
increased the demand for adequate
housing and basic services across
Indonesia. The recent decentralization
of the National Government’s
responsibilities regarding spatial
planning and policymaking has put
pressure on municipalities to quickly
build capacity in order to develop
solutions to housing challenges

faced by their citizens. During this
transitional period, slum settlements (or
permukiman kumuh) have expanded

in part due to the attractive economy
of Denpasar as a growing metropolitan
area. Consequentially, slum settlements
have become an important focus of
Kota Denpasar’s planning and policy
initiatives.

Slum settlement upgrading is a complex
and multifaceted process requiring the
support of a robust and comprehensive
suite of data, analysis tools, and cross-
departmental collaboration. Currently,
data regarding slum dwellers and
settlements in Denpasar is largely
sourced from national surveys and is
unfit to address the nuanced challenges
surrounding slum settlements at the
city-scale. In order to develop high-
resolution policies that target the
specific needs of slum dwellers in
Denpasar, the City must maintain its
own process for collecting, maintaining
and analyzing information and establish
its own context-specific solutions.

The City Planning Lab (CPL) aims to
develop citywide geospatial data for

Denpasar in support of the evolving
initiatives of the City. By focusing
preliminary data collection efforts on
slum-settlements in Denpasar through
a suite of "Pilot Projects”, CPL expects
to develop a resilient methodology for
data collection, analysis and designing
pilot upgrading schemes that will
ultimately support Denpasar’s vision of
a city free of slum settlements.

CPL is envisioned as a permanent
planning and urban analysis support
facility within the municipal planning
department. Access to leading technical
assistance and advisory support in
urban management, analytics and
systems has been provided as part

of the World Bank’s National Urban
Development Program (P3N) in
Indonesia. Developing an evidence-
based planning decision support
system that relies on empirical and
up-to-date data using powerful spatial
analysis tools can make meaningful
contributions towards turning the
rapid urbanization of Indonesian cities
into a vast opportunity for economic
growth, equitable resource distribution
and access to human development
opportunities. Denpasar is one of the
first Indonesian cities to pilot the City
Planning Labs (CPL) concept.

To date, Denpasar has built a City
Planning Lab, hired staff, begun

data collection and standardization,
developed an online WebGIS for data
sharing, and begun raising awareness
about the benefits of spatial data

and analytics in the context of urban
planning issues faced by Kota Denpasar.

Solid waste management problems in
Pemecutan Kaja.



The workshop “Slum Settlements and
Housing in Denpasar” initiated by the
City, addressed slum settlement issues
in Denpasar from the perspective of
evidenced-based planning and data
management. Presentations familiarized
city leaders, local experts, academics
and community members with CPL
activities, while facilitated exercises
sought particpants’ local knowledge
regarding slum settlement issues.
Facilitated by the WB and SUTD teams,
participants identified four key concerns
affecting slum settlements across
Denpasar: Land Tenure & Migration,
Sanitation, Access to Services and Local
Economy. These concerns have shaped
preliminary plans for data collection
and analyses conducted by CPL at

both site and city scales, as described
throughout this report.

CPL will further explore, test, and refine
its activities through Pilot Projects
conducted at three preliminary sites

of inquiry: Jematang, Ubung Kaja

and Pemecutan Kaja. By refining a
working information-systems process
(including cross-departmental
collaboration) at these sites, CPL may
expand its data collection and analysis
activities to multiple areas (10-15

sites) in the coming year. Developing

a comprehensive understanding

of slum settlement characteristics

in Denpasar is critical for not only
identifying opportunities for site-
specific intervention, but also designing
effective citywide policies for slum
upgrading and prevention.

This report documents the process and

outcomes of the participatory workshop
in June 2014 and identifies priorities
for data collection, analysis and pilot
planning projects for improving slum
conditions in Denpasar. These pilot
activities are meant to support larger
program implementations addressing
slum settlements, which Denpasar
may continue in the future. The lessons
learnt and ideas generated, as part of
the pilot programs should be used as

a starting point for a comprehensive
citywide slum improvement program.
In the more immediate term, this
report lays out recommendations

for implementation of Pilot Projects,
continued expansion of the WebGIS
data sharing platform, CPL’s
organizational structure, professional
aerial base map development, and
cross-departmental collaborations with
CPL.






2. SLUM SETTLEMENTS AND HOUSING IN
DENPASAR: THE WORKSHOP



2.1 CONTEXT

Kota Denpasar has prospered
economically due to an active tourist
economy, which attracts migrants from
various villages in Bali, Java, other
islands and even foreign countries to
part take in the City’s labor market.
Such popularity has led the city to a
housing shortage while land values

in Bali have increased to among the
highest levels in Indonesia. Many
migrants who join the city’s labor

pool cannot afford adequate housing
and end up settling in slums. While a
large share of Javanese migrants in
Bali work on fields, often as seasonal
workers, Denpasar’s migrants are
typically employed year-round in urban
jobs varying from vending and street
services, recycling, home-production
of food and crafts, as well as basic
tourist service jobs. The high value and
scarcity of land prevent housing supply
from matching demand. The city itself
owns no land in Denpasar and cannot
afford to acquire any at market rates.
There is presently no city-run public
housing development and migrants are
housed under complex, multi-layered
rental schemes by private landlords.
Legal occupancy and development
rights associated with each tenancy
agreement complicate the potential
upgrading options.

The zoning code in Denpasar currently
does not allow multi-story, multi-family
housing for spiritual reasons. According
to a widely held belief, each Balinese
household must have a shrine on the
ground level of the house. It is not

considered acceptable to have any
other family’s shrine above your shrine,
making multi-story, multi-family housing
impossible. This policy has produced
serious conseqguences for the housing
market - new units have to be low-rise
and housing development is therefore
very land intensive. Given the high price
of land, the ban on multi-story housing
effectively limits supply and incentivizes
sprawl. Horizontal growth, in turn, puts
further pressure on traffic congestion,
municipal services, such as waste
collection and utility systems, which
need to cover longer distances.

Unlike other cities in Indonesia where
slums typically emerge on government
owned land (e.g. right-of-ways adjacent
to railways, rivers and water bodies),
Denpasar’s slums are on private land
with established landowners. With high
occupancy densities, renting space

in slum areas can generate relatively
high rental income to landlords.
Property taxes generally target building
improvements on land, giving slum
landlords little incentive to introduce
permanent improvements that would
increase their tax rate. Many of the
structures in slum areas are thus
developed by dwellers themselves and
it is in the interest of the landlord to
keep them as non-permanent so as

to accommodate flexibility for future
tenants’ needs.

According to a survey commissioned
by Bappeda, there are at least 35
slums with more than 10 adjacent
slum-like buildings in Denpasar. These
areas have been recognized by the

Initial remarks from City of Denpasar officials.

{ -

Members of SUTD, World Bank teams and Kota
Denpasar.



Registration on Day |.

City as potential improvement sites.
However, the present information

on the definitions and locations of

slum settlements is partial and would
benefit from better documentation.
The areas that were identified were
pointed out in each Desa by the Desa
heads. Not having a clear definition of
what constitute slum settlements at
the time of the survey consequently
introduced variation into the data:
homes considered problem cases in
highly developed Desas may resemble
middle-income households in a less
developed Desa. The survey also did
not have a clear definition of how far
problematic houses could be from each
other to still be considered part of the
same slum settlement cluster: some
clusters that were identified might

thus be spread out at a distance with
more consolidated housing between
them, while other clusters that were not
identified as slums might have pockets
of less than ten adjacent slum-dwellings
scattered through multiple nearby
sites. Discussions with Bappeda have
indicated that these definitional issues
are indeed confounding the selection
base for potential upgrading and should
be addressed in future surveys.

Any slum upgrading strategies and
policies introduced in Denpasar should
desirably address both the on-ground
particular issues of each site, as well
as the broad citywide causes of slum

settlement development simultaneously.

This is a complex task that should be
supported by a body of reliable data
and evidence. CPL can inform Kota

Denpasar of the current state of slum

settlement areas, provide citywide
spatial analyses that target slum
settlement issues, identify opportunities
for intervention and propose informed
solutions and strategies for slum
settlement upgrading in the city.

In order to support each of these
objectives, CPL must engage with
different SKPDs to work jointly on
slum settlement issues and coordinate
efforts on data collection and analytic
activities.

As a first step towards an inter-
departmental approach to slum
settlement improvement, a
participatory workshop on “Slum
Settlements and Housing in Denpasar,”
was held from June 10-12th, 2014. The
workshop aimed to broaden awareness
of CPL capabilities and explore CPL
engagements with slum settlement
improvement challenges in Denpasar.

It focused particularly on the housing
and slum settlement challenges from
the perspective of data management,
emphasizing interdepartmental
collaboration and technical tools.
Because city-scale dynamics produce
site-specific outcomes, three sites were
selected as areas of study: Jematang,
Ubung Kaja and Pemacutan Kaja.
Workshop participants explored how
these disadvantaged areas embody
deeper housing and infrastructure
problems common across Denpasar,
identifying data required to understand
and improve their conditions, and
proposing possible planning and policy
solutions.

The workshop was hosted by BAPPEDA



and the new CPL of Kota Denpasar,
facilitated by the World Bank and
Singapore University of Technology
and Design’s (SUTD) City Form Lab
consultants and supported by experts
from external agencies/ universities.
Approximately seventy invited
participants from across SKPDs and
local universities participated in the
workshop over the course of the three
days. The workshop took place in a
new municipal building, Graha Sewaka
Dharma.

The objectives of this participatory

workshop as set forth by Kota Denpasar

and agreed upon by the World Bank
and SUTD teams were to:

 |dentify CPL priorities for additional
data gathering and analytics necessary
to understand slum settlement
dynamics in Denpasar and inform
policy-making.

* Engage different city government
departments in a joint effort to
investigate issues and opportunities
around slum settlements in Denpasar.

* Introduce different local government
agencies and stakeholders to CPL and
initiate discussions regarding data
sharing and management systems and
practices.

* Raise awareness about the CPL
initiative across the SKPDs in Kota
Denpasar and invite participation
through development of partnerships
and future capacity building
engagements.

« The WB and SUTD teams also
introduced participants to important
concepts of spatial data analysis and

management in the context of slum
settlement management in Denpasar
including:

* Mapping & Analytical methods in
ESRI's Geographic Information Systems
(GIS). These standard procedures of
mapping and analysis form the basis
of CPL activities, and the core of GIS
Management offices in many cities
around the world.

» Best practices in data sharing using the
new WebGIS Platform. Sharing data
across departments is important for
developing a streamlined data source
that supports integrated policy-making
across departments. Miscommunication
across departments is one cause of
delayed or unsuccessful responses to
slum settlement challenges.

» Establishing Standard Operating
Procedures (SOPs) for data
management. Taking other city
government structures into account,
Kota Denpasar was introduced to
existing models of data management,
providing examples for city leaders.

Several outcomes were achieved by this
workshop including:

1. ldentification of priority concerns
surrounding slum settlements to be
addressed by future CPL activities.

2. ldentification of types of data
recommended for designing policy/
solutions to slum settlement issues in
Denpasar.

3. ldentification of potential data
sources within and beyond Kota
Denpasar.

Site visits with attendees.




Presentation by CPL staff.

Presentations by SUTD.

1. Increased cross-departmental
awareness and participation regarding
the CPL initiative.

2. Increased awareness regarding data
sharing needs and opportunities.

3. Demonstration of the new WebGIS
system developed June 2-6 with
Agrisoft/ CPL.

Outcomes 1-3 informed the
development of a Pilot Project as
well as a citywide suite of analyses
presented in Section 3.3 of this report.
A catalog of group work output
reflecting items 1-3 is available in
Section 1 of the Appendix. Ongoing
discussions between the World Bank,
SUTD and CPL team members are
reflected in budgetary and timeline
requirements for key CPL activities

moving forward in Section 4.

2.2 WORKSHOP PROCEDURES

The workshop commenced with
opening remarks from Denpasar

city leadership and the World Bank,
followed by presentations from
BAPPEDA introducing the workshop
and the CPL initiative. Workshop
participants included invitees from
across SKPDs including the four Camat
(District) heads of Kota Denpasar,

and Kepala Desa (Village Heads)

of the three case study sites. These
participants were able to bring in-
depth local knowledge to discussions
throughout the workshop. (See Section

4 of the Appendix for a listing of
invitees.)

Each day began with a registration
period, followed by presentations and
group work. Presentations from the
SUTD team and other experts invited
by the World Bank demonstrated the
benefits and importance of evidence
based planning, technigues and tools
for data analysis, best practices for data
sharing & management, and provided
example case studies for mapping
housing and neighborhoods areas.

Six themes identified by the World Bank
and consultants team together with
Kota Denpasar for investigating specific
site issues were:

* Housing & Tenure

* Urban Infrastructure & Mobility
e Local Economy

» Social Inclusion

e Hazard Risk & Vulnerability

* Environment & Sustainability

Workshop participants were formed
into teams based on their background
and expertise and each team was
allocated one of the six themes as a
lens for investigating slum challenges in
Denpasar. In each team a lead facilitator
was identified with previous work
experience regarding the corresponding
theme. In between work sessions,

each group presented their ideas with
all workshop participants in a “pin-

up” format using maps, diagrams and
drawings. Two professional translators
were hired so information could be



conveyed in English and Bahasa
Indonesian throughout the workshop.

2.2.1 Day1

Day | began with presentations
from BAPPEDA framing the current
state of housing and related policies
being pursued by Kota Denpasar,
and introducing the City Planning
Lab initiative to cross-departmental
participants.

2.2.2 Presentations

Ibu Rini, BAPPEDA Head of
Infrastructure Division and CPL lead,
introduced the new City Planning Lab
(CPL) initiative and described local

and regional conditions contributing

to housing problems in Denpasar,
existing programs related to slum
settlements set forward by the Mayor,
and objectives and challenges for the
CPL. Rapid population growth, changes
in neighborhood function, exploitation
of natural resources and outdated
infrastructure are key challenges faced
by Kota Denpasar. Additionally the
City struggles to support the “Bali
Clean and Green” environmental policy,
representing a commitment to maintain
35% of Denpasar’s public land as open
space. Bappeda’s presentation outlined
two important objectives for the
workshop:

* To assess slum settlement problems
in Denpasar for the coordination of
government offices in support of
related policy-making and planning.

e To introduce and develop CPL concepts
including spatial data management and
data sharing through discussions with
related parties.

Pak Putu Perdana Kusuma Wiguna,
CPL team coordinator, explained during
his presentation what CPL has done
since inception. He demonstrated the
newly launched Kota Denpasar WebGIS
for data sharing through the Internet,
gave an overview of existing geospatial
data that has been collected by CPL
and its many challenges, discussed
needs for evidence- based planning
and geospatial analysis, and introduced
potential developments for CPL and
Denpasar. These discussions clarified
that CPL needs support from across
SKPDs in the form of streamlined data-
sharing and improved data quality.

Pak Nyoman Kami Artana presented his
data and experience of mapping slum
areas in Denpasar.

2.2.3 Site Visits

After forming teams and allocating
themes, all participants jointly visited
the study areas by bus, spending
around 45 minutes at each of the four
sites. All team members received four
A3-sized aerial and line drawing maps
for each site and the City of Denpasar.
Led by a WB or SUTD facilitator, team
members were encouraged to record
their observations through note taking,
mapping and photography. Groups
also conducted onsite interviews.

Day Il group work.



These findings were used during group
work sessions to spatially identify key
problems related to housing. District
heads of sites were previously informed
and participated in the visits, brining an
important local perspective of the sites’
challenges to the teams.

The day ended with a short debriefing
exercise lead by team facilitators, in
which participants gathered to share
their findings with other team members
and develop analysis maps for the
following work.

2.2.4 Day |l

The second day of the workshop
introduced data management and
analysis techniques and focused on
group work. Following a similar format
to Day |, presentations from WB and
SUTD teams occurred in the morning
with group exercises and presentations
in the afternoon.

2.2.5 Presentations

Presentations from SUTD consultants
provided case studies that
demonstrated the functionality of
analysis-based policymaking and

planning via case studies and examples.

Open source databases like NYC'’s
Open Data platform showcased the
potential of CPL’'s WebGIS platform
to connect and coordinate data-
sharing across Kota Denpasar and the
public. SUTD introduced data analysis
technigues such as “cluster detection”
in GIS, thereby demonstrating how

P L R
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Group presentations
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BAPPEDA could objectively identify
slum settlements to target focal points
for intervention.

Other techniques introduced in this
presentation catered to Denpasar’s
analytical needs and existing data sets.

2.2.6 Group Work

For the remainder of the day, groups
brainstormed and mapped key
challenges and opportunities for
housing across the three sites in
Denpasar, focused on their designated
theme. Groups were equipped with AO-
size aerial maps (1:500 scale) for each
site, as well as a city-scale (1:10,000)
map of Denpasar. Rulers, drawing
materials and stand-alone writing pads
were made available. Groups were
encouraged to prioritize the challenges
identified within their themes and
interpret those challenges as processes
that could be visually communicated.
Facilitators helped groups translate
their ideas into maps and diagrams,
enhancing each group’s ability to
connect complex challenges to spatial
analysis and visual thinking. Groups
presented the results of their work at
two intervals; comments and questions
from other teams were encouraged and
mediated in Bahasa and English.

2.2.7 Day 1l

Significant schedule changes affected
the third day of the workshop. Due to
religious observances of Purnama (a
Balinese full moon ceremony), Day Il of

Facilitators lead group work.
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Group work output (for complete inventory see Appen-
dix: “Workshop Output”).

the workshop was compressed from a
full day into a shorter session. Morning
presentations proceeded as scheduled,
and group work ended in the early
afternoon. Day Il presentations
focused on best practices and standard
operating procedures for data-sharing
and database management. Group work
developed spatial planning and policy
ideas that addressed the problems
identified on the previous day.

2.2.8 Presentations

SUTD consultants discussed best
practices for data management,
standards for data collection, and
importance of data sharing. This
presentation focused on the new Kota
Denpasar WebGIS as a standards-
based system, which could be used
for data sharing across SKPDs. Open
data and open government practices
in Indonesia (Open Government
Indonesia, OGI) and elsewhere
demonstrated how data accessibility
can improve public awareness and
participation in planning processes.
It was recommended that Denpasar
draft and distribute SOPs covering data
collection, sharing and management.
Next steps for Kota Denpasar may
include establishing a working group
between CPL and related Dinas,
assessing the current inventory of data
within each department and drafting
the above mentioned SOP. A consultant
shared Kota Kita’s (a Solo based
NGO) experiences doing participatory
mapping and creation of neighborhood
atlases to support data driven
community discussions and decision
making in Solo.
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2.2.9 Group Work

Group work for the remainder of the
day focused on facilitating teams

to think about planning policy ideas
around one or two priority issues

within their designated theme. Groups
produced plans and drawings (including
sections and diagrams in some cases)
of their proposed solutions. In addition
to producing visual artifacts, teams
were asked to identify data sets needed
to achieve their goals and to identify
what agency would be responsible for
collecting and maintaining the data. In
some cases, teams also identified data
collection methods and speculated on
analytical methods that could better
frame their problem or improve an
existing policy.

2.3 OUTCOMES

2.3.1 Group Work

Group work focused on the production
of site plans and diagrams, identification
of key concerns, priority data types

and potential data sources in order to
inform CPL activities. These findings

are catalogued in the chart below.
Documentation of Group Work results
can also be found in Section 1 of the
Appendix.

2.3.2 Key Concerns

While workshop groups tackled a
variety of challenges relating to slum
settlements, four coommon themes



GROUP WORK OUTPUT

GROUP

OUTPUT

KEY CONCERNS

PRIORITY DATA TYPES

SOURCES

Environment &
Sustainability

3 Site Area Maps, City-
wide challenges, priority
data layers, data analysis
types

Sanitation (Reduce
Pollution), Trash
Management, Clean
Energy Sources

DSDP Network, parcel land use,
demographics, Population density,
growth expectations, location of
public facilities, public health,
electricity usage, air quality, trash
collection points, trash bank
capacity and location, wastewater
network, location of dams

DSDP, Kepala Desa,
BLH, PLN, DKP, PU,
Dinas

Housing & Tenure

4 Diagrams, 2 Data charts

Land Use patterns not
optimized or enforced
and poor Housing
conditions.

Land use: RDTR, RTRK, permits
(PPM, IMB, LIKL UPL, SITU, SIUP
TDP, TDG, ITR), land & building
taxes, land parcels, open space.
Housing Conditions: infrastructure
database, demographics
(population, household size)

Bappeda, DTRP,
BPN, DKP,
DISPENDA

Local Economy

Spatial plan (Ubung Kaja),
two diagrams

Zoning & land use that
supports small
businesses

Inventory of small businesses,
location of markets

PU, PDAM, DKP,
Dusun & Desa

Risk & Vulnerability

3 Typologies, 2 Site Plans
(Pemecutan Kaja)

Sanitation, Trash
Management, Drainage

Street Centerlines, topography,
bodies of water, number of
households, parcels, building foot
prints, existing routes

PU, DKP, Kepala
Desa

Social Inclusion

2 site plans, Proposed
analyses,
Recommendations, Data
needs & existing
challenges

Ethnic tensions,
conflict, environmental
pollution, economic
security

Demographics, topography,
Incidents, Disease, Income, home
locations, migrant status

Urban Infrastructure &
Mobility

Design typologies, two site
plans, Data sources list

Sanitation, Trash
Management, Drainage

Topography, trash collection routes,
existing drainage infrastructure,
household locations & size,
population density

BPN, DISPENDA,
PU, DKP, PDAM

Table 1. Group Work Output Inventory.
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Group work output: Evironmental Sustainability.

emerged from their work. Land

Tenure & Migration, Sanitation, Access
to Services and Local Economy
materialized as major issues affecting
the greater part of slum settlements in
Denpasar. These concerns represent
future areas for data collection and
analysis initiatives recommended for
the City. These concerns can be used
as guides to define survey metrics
that describe ground conditions in
slum settlement areas, as well as the
priorities of analyses conducted by CPL
in service of both Pilot Projects and
citywide analyses.

1. Land Tenure & Migration

Access to secure, affordable land is

key to housing development, and is of
particular concern for slum settlements
in Denpasar. Land rights in Indonesia
have evolved under complex historic
circumstances rooted in legal structures
introduced by Dutch colonization,
which transitioned into a modern land
system in the late 20th century. This
recent transition at the national level
contributes to a general uncertainty
regarding land rights and tenure
systems.

In Indonesia there are several types of
rights that may operate simultaneously
on a site. Freehold right (Hak Milik)

can only be inherited by Indonesian
citizens, while cultivation rights (Hak
Guna Usaha) may be distributed to
citizens and/ or corporations. Building
rights (Hak Guna Bangunan) are often
not allocated to the owners themselves,
but rather to the individual operating

14

the site. Usage rights are directly
controlled by individual communities or
the state. Most urban slum settlement
dwellers experience uncertain land use
rights as a consequence of inconsistent
enforcement of these overlapping
definitions.

In the case of Jematang for example,
3-4 private owners must be negotiated
with in order to implement any
planned site changes. In Ubung Kaja,
land ownership by a private company
impedes top- down improvements,
resulting in community- sourced
funding for basic infrastructural
renovations such as road paving

or streetscape improvements.

These unofficial and unregulated
renovations are of poor quality due to
a lack of standards and inconsistent
maintenance. Because city interventions
in slum settlement areas are limited
due these complexities, having an
inventory of existing ownership, use
and value at the parcel level would help
identify areas where the City can more
easily implement proposed upgrading
projects or acquire land.

2. Sanitation

Slum settlement areas in Denpasar
suffer from severe sanitation problems.
All three case-study sites exhibited poor
sanitation conditions resulting in part
from failing or inefficient infrastructure
and/or ineffective waste management
practices. Decentralization of National
Government planning services has
made it difficult to develop integrated
infrastructure systems across a



municipality.

As a conseqguence, residents in

slum settlement areas develop their
own solutions to waste and water
management. Many of the sites visited
do not participate in citywide trash
collection but have instead developed
community-driven solutions for solid
waste management. In some cases, the
sites themselves are sources for trash
dumping. Residents of Ubung Kaja for
example receive trash onsite and sort
it according to re-sellable or recyclable
materials.

Sanitation problems observed by

the groups in all three sites were
exacerbated by a lack of infrastructure.
With limited access to City provided
infrastructure, residents of dense, urban
core sites like Jematang drill their own
water wells and maintain communal
toilets. Mismanaged wastewater leads
to unsanitary environmental conditions.
Topographic characteristics and site
proximity to bodies of water make
these sites especially susceptible to
flooding.

2. Access to Services

Slum settlement areas in Denpasar
suffer from poor access to public
services, amenities or utilities. Public
services including hospitals, educational
facilities, police headquarters, and

fire fighting facilities are not easily
accessible in some sites. Workshop
participants noted that public amenities
including open space or parks are
virtually non-existent, resulting in few or

potentially hazardous public gathering
areas. Access to city services such as
utilities (electricity and water), sewage
or trash collection systems, requires

a connection fee or “tariff.” Many
residents of slum settlement areas
avoid these fees by finding alternative
solutions. Often these alternative
solutions are unsustainable, untenable
or environmentally hazardous. Limited
access to public services and amenities
is a significant detractor to quality of
life.

4. Local Economy

All sites visited feature robust small-
business ecosystems. Small businesses
provide jobs for residents and support
for local families. Past field interviews
suggest that accessible business
environments attract slum dwellers

to slum settlement areas. Cheap

rents and accessible customer base
encourage storefront development,
while proximity to local markets incites
onsite home-manufacturing. Different
slum settlement areas attract varying
small business typologies according

to their unique attributes; Ubung

Kaja hosts small-scale manufacturing
operations, while Pemecutan Kaja and
Jematang communities participate in
retail and service-industry oriented
business often conducted outside the
home. Workshop participants identified
and discussed opportunities to enhance
or support local economies in these
areas. A profitable and resilient local
business environment was seen as a
key endogenous catalyst for improving
income levels and upward social
mobility for slum dwellers.
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2.4 LESSONS

Future workshops would benefit

from several key lessons learned

from this experience. Below are
recommendations for improvements

to future workshops conducted with
related stakeholders, and may be
particularly useful for public community
engagements surrounding future Pilot
Project initiatives.

1. Attendance & Recognition

Attendance was quite strong on Day

| and dwindled on subsequent days.
One possible solution to this problem
would be to have City officials, such as
the Mayor, attend group presentations
on the final day of the workshop. In
addition to maintaining numbers, this
would provide workshop participants
with important recognition for the hard
work completed over the course of the
three days.

2. Communication

Language posed a significant barrier
during the workshop, and the need

for several professional translators

was evident. Translators were required
at three key stages in workshop
procedures: presentations, group

work and group presentations.
Additionally, awareness of cultural and
professional codes is key for successful
communication between facilitators
and participants. Ideally, facilitators are
familiar with what to expect in terms
of participants’ level of experience
with the workshop format, and existing

attitudes towards participatory planning
processes. Introductory meetings
between facilitators, City Leaders, and
translators prior to the workshop could
prepare facilitators for these types of
nuances. Notably, several workshop
participants arrived on Day | wearing
shoes inappropriate for planned site
visits. It is important for the invitations
to convey appropriate attire when site
visits are planned.

3. Acknowledge Existing Plans

It was challenging to communicate
general principles of data collection and
analysis to a broadly skilled audience,
while honoring the complexities of
site-specific conditions addressed

by existing policies in Denpasar. In
order to respect the experience of
department heads, it may be helpful
to communicate the workshop’s
position on this matter at the start

of a workshop procedures to avoid
confusion further down the road.

4. Reliable Digital Infrastructure

Reliable Internet connectivity is a
necessity for workshop procedures.
Having consistent access to information
significantly enhances discussions and
the accessibility of related material to
aid workshop deliberations. The lack

of reliable Internet made it impossible
to use the new Kota Denpsar WebGIS
during the workshop.
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3. DATA AND ANALYSES

18



3.1 INTRODUCTION

The absence of reliable data on slum
settlements is common to many
developing countries. Typically slum
settlement data is available at the
national level, however this data is
often incomplete, or too large in

scope to inform context-specific

policy development on the ground.
Denpasar faces challenges in filling

the void left by the dissolution of
socioeconomic planning responsibilities
from the national government to local
municipalities. The City must develop
not only solutions to current challenges
faced by its citizens, but reliable and
replicable processes by which to arrive
at these solutions. Such a process
requires data collection and analytical
methods that integrate departments to
achieve collaborative objectives.

Two national ministries (Ministry of
Public Works and Ministry of Housing)
evaluate the progress of slum alleviation
in Indonesia using different criteria for
what constitutes a slum settlement.
The Statistical Central Board (BPS)
currently provides slum settlement data
to municipalities through the National
Economic Survey or “Susenas.”These
data contain two features: the number
of households that are “non-liveable”
(RTLH) and the number of “poor
households”. There is some uncertainty
that the criteria used to characterize
these households are appropriate

for the specific context of Denpasar.
Dealing with inconsistent, abstract

data collected at the national level is an
incentive for Kota Denpasar to maintain

a degree of autonomy regarding data
collection and analysis.

CPL provides an opportunity for
Kota Denpasar to develop its own
methodology for data collection and
evaluation in a cross-departmental
manner. CPL addresses the data
needs of Denpasar in two parts:
through supporting Pilot Projects
and developing citywide geospatial
information.

Pilot Projects are site-specific
interventions, such as a land
consolidation plan, that address a
current objective of the City and are
supported by data collection and
geospatial analysis. As proposed in
stakeholder conversations following the
Workshop, CPL Pilot Projects should
focus on slum settlements in Denpasar,
starting with Jematang, Ubung Kaja and
Pemecutan Kaja. Section 3.2 describes
the Pilot Project concept in greater
detail.

Pilot projects are an opportunity to
develop best practices for planning
and executing data collection and
analysis in service of a stated objective.
Because the small-scale nature of a
Pilot Project makes data collection at a
fine resolution more manageable and
affordable than at the city scale, Pilot
Projects are an opportunity to enhance
the quality and methods of data
collection for later scaling to the city at
large. A successful Pilot Project carried
out at the site, or Desa/Kelurahan level
would showcase a methodology for
transforming project goals into tangible
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results through cross-departmental
collaboration. Ideally, the methodology
that emerges as an outcome of this
process would be replicable across
Desas/ Kelurahan in Denpasar.

An ongoing initiative of CPL is the
development of a citywide geospatial
base map (see Section 3.3). An up-to-
date, accurate, detailed, streamlined
base map will be the source of official
maps for Kota Denpasar and ensures
a reliable and consistent information
resource that can support initiatives
across SKPDs. Several common
geospatial analyses are possible with
proper investment in a professionally
created base map, and the generation
of key data layers such as parcels,
building footprints, topography,
administrative boundaries, land use
and zoning. This information (in
accurate form) is the foundation of a
comprehensive understanding about
the City’s current state. Analyses
performed using this information ensure
appropriate investment in evidenced-
based spatial planning strategies.

3.2 PILOT PROJECTS: DATA
COLLECTION & SURVEY

3.2.1 Concept

Slum settlement upgrading is a priority
for Denpasar, however past initiatives
have been stymied by a complex

land tenure system and demographic
issues surrounding residents. Social
programs such as “bedah rumah”



Infrastructure challenges in Pemecutan Kaja.

have been implemented to improve
quality of substandard housing and
provide much needed infrastructure

in slum settlement areas, with limited
success. Denpasar seeks to improve the
approach to slum settlement housing,
particularly in light of CPL activities.
Pilot Projects at three sites in Denpasar
provide an opportunity to collect data
about slum settlements and use this
information to design site-specific
solutions to critical problems.

Jematang, Ubung Kaja and Pemecutan
Kaja have been named by Bappeda

as appropriate locations to test-run a
slum-settlement upgrading strategy
supported by geospatial analyses
conducted by the CPL. These sites were
selected as Pilot Project sites because
they represent typical slum conditions
in Denpasar. Problems in these three
sites touch on all of the key themes
discussed during the workshop: severe
sanitation and drainage problems,
limited access to services, a complex
land tenure system, unsupported
migrant residential population and
promising but fragile small business
communities. The sites are located
nearby constraining topographic
features such as steep slopes or bodies
of water, posing hazard/ risk and
environmental concerns.

The Pilot Projects aim to address

these concerns chiefly through land
consolidation and slum upgrading. Land
consolidation strategies vary globally,
but all fundamentally consist of the
realignment of parcels with consent

of communities in order to improve
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living conditions, provide services and
upgrade infrastructure. Denpasar has

a strong history of land consolidation

and these practices may be improved
through technical assistance provided
by CPL, as well as exposure to global

best practices by the World Bank.

The chief objective of the Pilot
Projects is to improve the quality

of life for residents in these areas
while also addressing broader city
planning objectives. The resulting slum
settlement upgrading strategies would
therefore keep inhabitants on site
while supporting small-businesses. To
improve affordable housing availability,
the area should be densified vertically,
widening streets and consolidating
development as necessary. Several key
objectives must be met by the land
consolidation scheme that seeks to
improve quality of life for its residents:

1. Land consolidation scheme should
involve the realignment of parcels,
especially with consent of owners.
Crowded, unsanitary conditions,
construction over a designated
watershed area and complex land
tenure agreements necessitate the
collectively approved readjustment

of land parcels and development of
supportive zoning policy. Low-rise
housing (with a maximum of 3 stories,
less than 15m in height), is an example
of a suitable strategy for Denpasar.

2. Readjustment of land parcels
will require improvements to the
existing street network. Widening
and beautifying streets, as well



as developing a coherent street
network that connects seamlessly to
the surrounding fabric will improve
accessibility for emergency services,
businesses and households alike.

A significant opportunity exists for
supporting walking and non-motorized
transport as the primary modes of
circulation in slum settlement areas, but
these need to be enforced with good
access to public transit in the improved
sites.

3. Consolidation projects should
retain and improve the existing
socio-economic structure of a site.
Slum areas in Denpasar have thriving
entrepreneurial communities - several
families operate storefronts from

their dwellings, many households

have manufacturing operations on
site. Manufactured goods are sold to
various markets around the city. Several
small storefronts also cater directly to
local residents. These important small
business anchors form the spine of the
community and should be supported
and further enhanced in consolidation
plans.

4. Finally, the pilot project proposals
should consider provisions for
maintaining affordability on improved
sites. As land consolidation often
results in increased land prices, it is
important that community residents are
able to afford rental units after project
implementation. This may require

Kota Denpasar to purchase land from
an owner for the development of an
onsite public housing project, or the
development of a Housing Authority

within Kota Denpasar. The details of this
process will depend on the specifics
that emerge through a comprehensive
design process.

Slum settlement upgrading is a complex
undertaking that requires coordination
across departments and agencies,
iterative community engagement, and
professional consultation on planning,
urban design and data management.
CPL is in a position to support the
City’s efforts in this undertaking with
data, spatial analysis and related
planning proposals. The World Bank
and consultants are presently already
supporting this initiative. However, data
collection will need to be performed
internally or by an approved third-party
such as a local university (UnHi Planning
School may be a suitable candidate)
with strategic advice from consultants.
CPL staff should also participate in
carrying out appropriate analyses in
support of the Pilot Project objectives
together with consultants.

3.2.2 Preparation
Time: September to October 2014

Preparations must be made in advance
of data collection to plan and design
surveys, obtain appropriate surveying
equipment, debrief personnel, and
agree on survey structures and

output formats. It is recommended
that students from a local university
guided by CPL are responsible for
collecting data and surveys on site as
part of existing coursework or related
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academic programs. There is also

a potential opportunity to have the
local university partner with a foreign
university (e.g. Singapore) in carrying
out these surveys. Technological
equipment such as iPads and Smart
Phones make the survey collection
process far more manageable by
increasing efficiency and accuracy
with GPS and user-friendly interfaces,
than former pen and paper methods.
Necessary survey equipment for

data collection should be acquired in
advance. Typical applications used for
digital map-based survey administration
include Fulcrum, and iOS or Android
based portable tablets. These tools do
not require wireless signals and can
operate via GPS in low-connectivity
areas. Use of digital map-based and
GPS enabled surveying devices would
help eliminate potentially significant
digitization errors involved with paper-
based surveys.

While most of the suggested data can
be observed in person or gained though
first-hand interviews on site, legal parcel
boundaries and necessary attributes
will need to be supplied by the city
department legally responsible for

this data - DISPENDA. Official on site
surveying by professionals with legal
equipment is likely necessary. Legally
recognized administrative boundaries,
land use, and zoning will also need to
be provided by the city department
legally responsible for this data.

CPL staff will be responsible for
understanding how to lead and repeat
the data collection process so they

can support this work through a future
citywide expansion, and so CPL clearly
understands the data collected and its
appropriate uses in analysis.

3.2.3 Data Collection
Time: October 2014 to January 2015

Data collection may be performed
internally or by third parties. With a
team of students or trained individuals,
it is expected that onsite data can

be collected for a single Pilot Project
site in about two to three weeks. This
estimate may be revised pending
available resources. Below is an example
list of data layers needed for Pilot
Project development. These data reflect
important issues of slum settlement
upgrading, including demographics,
ownership, land value and physical
attributes of the site in question.

Data Types:

1. Built Form

e Building footprints and heights
(structurally independent buildings
should be represented as separate
entities)

* Vehicular circulation paths (centerlines
and polygons)

e Pedestrian circulation paths (centerlines
and polygons)

* Building materials (as attributes
associated with each building)

* Publicly accessible green spaces
(shown as polygons)

* Private green spaces (shown as
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polygons)

* Open spaces used for street activities
and play (e.g. dish washing, seating,
vending etc.)

* Shared community facilities (e.g. wc,
shower, wells etc.)

* Publicness of ground floor spaces
(categorized as public, occupiable,
private. Occupiable spaces are typically
privately owned but publicly accessible,
such as shops, eateries etc. Shown as
polygons)

2. Demographic Indicators (unit of
analysis: household)

« X, Y coordinates of the main entrance
to the household (HH).

* Age of Household (HH) members
e Ethnicity of HH members

« Number of owners or renters,
subrenters (include name of owner)

e HH Income

* HH occupancy duration in current
premises (e.g. years)

* Length of HH stay in Denpasar

* HH place of origin before moving to
Denpasar (if applicable)

* Number of HH members
* Occupations of working HH members

* Distances traveled daily to work or
schools by HH members

« Access to utilities in HH (water,
electricity, sewage, drainage, gas, trash
collection).

3. Land ownership (unit of analysis:
parcel)



Geometric boundaries
Owner’s name and contact
Assessed value

Current occupant name

Tenancy or sublet structure if applicable

4. Local business environment (unit of
analysis: establishment)

GPS coordinates business establishment
Name of business

Type of business (retail, service,
manufacturing by 4-digit SIC category)

Monthly fixed costs of running the
business (rent, salaries and utilities)

Owner’s name and contact
Business floor area in m?
Fixed or mobile location

Owner, renter, sub-renter (include name
of owner)

Number of employees including owner
Number of staff not related to owner
Number of staff living in store

Volume of waste produced per week

It is recommended that such data
collection be first piloted on the three
study sites in a sequential order. This
will allow the pros and cons of the
data collection methods to be re-

3.2.4 Data Analysis
Time: January to May 2015

Data analyses will be conducted
primarily by CPL in collaboration with
consultants and are listed below. These
analyses intend to describe indicators
of “quality of life” among pilot area
residents both before and after an
upgrading project is implemented. By
thoughtfully collecting a robust data
set on preliminary conditions prior

to redevelopment, Kota Denpasar is
empowered to both critically evaluate
and defend the success of the adopted
slum-settlement upgrading strategy
later. This is critical for Kota Denpasar
moving forward, so that it may make
informed decisions and iteratively
improve consolidation or upgrading
processes in the future.

The following analyses are suggested
as ways in which to measure the
“liveability” characteristics of housing
environments before and after
consolidation. The outcomes measured
on present conditions can also be
used as guides for any upgrading or
consolidation design.

Shared Community Facilities

Slum settlements have a few positive

Children play on a homemade be
gym.

NI

nch press & outdoor

assessed after the first case, making
the second and third cases easier and
more effective to survey. After iterative
improvements, the survey data and
methodology will desirably be ready for
citywide slum area mapping.

characteristics that should be
preserved, one of which is access

to shared community facilities.
Community-sourced amenities such

as small parks, gyms, tools, pools and
gardens reduce conflict and improve
health conditions. Upgrading strategies
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ANALYTICS: PILOT PROJECT

CATEGORY

TYPE

METRICS

Shared Community Facilities

« Before & after:
comparisons or
simluations
conducted from
GIS database.

* Number and types of shared
community facilities

« Geolocation of each type of facility in
GIS

Open & Green Space

« Before & after

* m2 of open space for street activities
and play per resident

*« m2 of green space or landscaped
space per resident

* Quantum and distribution of public,
private and occupiable space

Local Economy & Diversity of Uses

« Before & after

* Number of business per local resident
* m2of business per resident

* Mean, Min. and Max. sizes (m2) of
businesses

« A tally of existing businesses, showing
XY coordinate, business type, name and
staff size

* Number of businesses encountered in
a 2,5 and 10-minute walk around each
building (analysis using the Urban
Network Analysis Toolbox)

» Estimated customer catchment
necessary to maintain the quantum of
businesses currently on site

Affordability

« Before & after

« Indoor living space (m2) per resident

* Mean, Min. and Max. property and land
values per m2

* Mean, Min. and Max. rent per m2

* Percentage of residents owning their
house / land, and the locations (x,y
coordinates) of their properties in GIS.

* An assessment of what spatial features
affect property values locally (adjacency
to roads, entrance to the area, size of lot
etc.)

Access to Services

» Before & after

* % of HH without utilities (water,
electricity, sewage, drainage, trash
collection)

* Accessibility to citywide services and
assets (schools, parks, transit stops,
markets, post-offices) calculated in GIS

Table 2. Pilot Project suggested Analytics including

analysis types and possible metrics.

Demographics

* Before & after

* Population in a given slum area

* Number of Households (HH)

* Median HH income

« Origin of current head of HH (Balinese,
Javanese etc.) shown as percentage bins
for the settlement.

* Percent of inhabitants working on a
daily basis

* Percent of inhabitants in schools on a
daily basis

» Percent of inhabitants staying at home
on a daily basis

* Primary employment areas (%) of
residents

» Education levels of residents (in bins:
none, primary, secondary, tertiary).

» Access to health care of residents (%)
« Possession of Denpasar resident ID
card among residents (%)

Economic Development:
Employment

* Before & after

« Employment per household
« Building footprints
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should provide as much, if not more
opportunities for communities to share
similar facilities.

Metrics

* Number and types of shared
community facilities

» Geolocation of each type of facility in
GIS

Open and Green Space

Overcrowding and lack of quality public
space is a common feature of slum
settlement areas. However, residents
resort to very creative uses of limited
public space. Streets and little squares
are commonly used as venues for
economic activity, community services
and recreation. Narrow lanes (“gang”)
in front houses are used for washing
dishes, cooking, working, drying rice,
packing of merchandise for sale, or
simply resting and people watching.
Such activities make kampung

lanes and public spaces into active
community spaces where people

see each other and are seen. It is
important to maintain multi-purpose
open space in consolidated projects so
that a strong sense of community can
persist. Additionally, slightly larger open
spaces and new parks can increase the
psychological wellbeing of residents,
especially children, and improve

health conditions. Public and green
space areas should be surrounded

by a diversity of uses (commercial,
residential, recreational) to avoid
becoming neglected and potentially
dangerous.

Metrics

« m? of open space for street activities
and play per resident

« m? of green space or landscaped space
per resident

* Quantum and distribution of public,
private and occupiable space (see
Sevtsuk 2014, “Mapping the Elastic
Public Realm”).

Local Economy and Diversity of Uses

Informal housing areas in Denpasar
exhibit a diversity of uses satisfying

a range of tastes, needs and income
levels. Activities vary from home-based
shops to small-scale manufacturing,
designated businesses, small factories
and office spaces. The balance of

use in these areas emerges from the
community and is therefore uniquely
suited to the community’s collective
needs. While use distribution in some
cases can be significantly improved (by
providing better access to city services
for example), attention must be paid to
the existing quantity, distribution and
type of uses the community has already
developed. This distribution not only
offers livelihood and support to the
community’s needs, but also represents
valuable socio-economic networks

that take a long time to emerge and
thrive. It is thus important to preserve
and improve spaces for diverse activity
patterns with upgrading strategies.

Metrics
* Number of business per local resident

* m? of business per resident
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Polluted green space in Jematang.

e Mean, Min. and Max. sizes (m?) of
businesses

* A tally of existing businesses, showing
XY coordinate, business type, name and
staff size

* Number of businesses encountered in
a 2,5 and 10-minute walk around each
building (analysis using the Urban
Network Analysis Toolbox)

* Estimated customer catchment
necessary to maintain the quantum of
businesses currently on site

It is additionally recommended that a
random sample of businesses in the
pilot sites be surveyed to understand
their business operations and costs.
The results of this survey can be used
to inform consolidation strategies

to support local business. Survey
guestions should reveal:

e Monthly fixed costs for running the
primary types of businesses (shop,
home manufacturing, service, office)

* Percentage of total revenue used to
cover fixed costs

e Space rent per sgm

» Typical space needed for running the
primary types of businesses (shop,
home manufacturing, service, office)

* Number of staff needed
* Average staff salary

e Minimum monthly revenue needed to
stay in business

e Clustering preferences with other
business types
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Affordability

Land values typically rise with public
investment, particularly in dense,
urban core areas. Current residents of
slum settlements, who were originally
attracted to the area due to its
affordability, are in danger of seeing
rents rise beyond their reach after the
upgrading strategy is implemented.
Measuring property values before and
after project implementation helps
project managers understand the net
valuation effects of the upgrading
strategy, and incentivizes affordability
programs for original residents.

Household ownership is considered

a symbol of wealth and status. Even
though the high value and scarcity

of land in Denpasar prevent housing
supply from matching demand,

some slum area residents do own

the land they live on. It is important

to understand the owner/ renter
dynamics of an area before designing a
consolidation scheme, and to make sure
land ownership patterns are respected
in the new solution.

Metrics
* Indoor living space (m?) per resident

* Mean, Min. and Max. property and land
values per m?

* Mean, Min. and Max. rent per m?

* Percentage of residents owning their
house / land, and the locations (x,y
coordinates) of their properties in GIS.

* An assessment of what spatial
features affect property values locally



(adjacency to roads, entrance to the
area, size of lot etc.)

Access to Services

Accessibility to municipal services,
public amenities and local businesses
is an important health, economic and
guality of life indicator. Access to
services may also be an indicator of
land value as some areas with greater
accessibility rates are often highly
valued for their convenience. Upgrading
strategies should work to improve
access to services, particularly in slum
settlement areas that do not have
access to public infrastructure.

Metrics

* % of HH without utilities (water,
electricity, sewage, drainage, trash
collection)

» Accessibility to citywide services and
assets (schools, parks, transit stops,
markets, post-offices) calculated in GIS

Demographics

Significant tension exists between
native Balinese populations and
Javanese migrants. Javanese migrants
however, represent a significant skilled
workforce that must be accounted

for in slum settlement surveying, as
they reflect growth potential and
attractiveness of a given area. Surveys
should include the number of migrant
workers, their type of employment,
income level and origin. Understanding
how migrants’ upward mobility changes
over time will provide insight into

how slum settlement upgrading may
help integrate these populations into
Denpasar’s local economy. Citywide
maps can be used to show how the
broader population of migrant workers
can be accommodated in Denpasar as
a whole - whether distributed evenly
across the city or concentrated in
specific areas.

Household income is a critical indicator
of economic growth. Slum settlement
strategies should work to improve
household income by mitigating

rental prices as well as improving
accessibility of services, businesses and
transportation in the area.

Paid employment is an important
factor in determining the quality of

life via purchasing power for goods
and services. Duration and nature of
employment is important to assessing
unemployment rates in slum settlement
areas, and ideally should be improved
by upgrading strategies that seek to
improve living conditions.

Metrics
* Population in a given slum area
* Number of Households (HH)
* Median HH income

e Origin of current head of HH (Balinese,
Javanese etc.) shown as percentage
bins for the settlement.

* Percent of inhabitants working on a
daily basis

* Percent of inhabitants in schools on a
daily basis

» Percent of inhabitants staying at home
on a daily basis
27
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Small business storefornts in Jematang.

e Primary employment areas (%) of
residents

e Education levels of residents (in bins:
none, primary, secondary, tertiary).

e Access to health care of residents (%)

* Possession of Denpasar resident ID card
among residents (%)

Using the analyses listed above

as indicators, simulations can be
conducted to assess the impact of
various proposed design typologies.
CPL can support in the development of
these design typologies by conducting
the previously mentioned analyses

and streamlining data collection into

a manageable GIS database. Any
consolidation or upgrade project should
improve the present state of conditions
while meeting the objectives outlined at
the beginning of this section.

3.2.5 Design
Time: February - June 2015

The design phase, which aims to
develop preliminary consolidation
designs for the three pilot areas

will occur through collaborations
between CPL, related SKPDs and WB
consultants. These collaborations will
guide the development of potential
design typologies that “try out” various
consolidation approaches, so that
critical guestions and options for future
large-scale slum upgrading can be
anticipated and tested. The pilot design
schemes will inform COL and Kota
Denpasar whether the anticipated data
and analysis are robust for supporting
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planning and design questions that
arise in consolidation projects.

The analyses listed above will be used
as indicators to assess the impact of
various proposed design typologies on
quality and liveability of housing areas.
CPL will support the consultant team

in the development of these design
typologies by conducting the previously
mentioned analyses and streamlining
data collection into a manageable GIS
database.

The goal of Pilot Project consolidation
designs is not to develop detailed
technical implementation schemes,
but rather to focus on high-level
schematic designs that can provide

an initial framework for a technical
consolidation feasibility study to follow.
Particular emphasis should be placed
on identifying typological approaches
features, which could be replicable in a
numiber of slum areas in Denpasar.

The design process should start with
joint site visits between CPL and
consultants and a joint discussion

of analysis results from the existing
conditions surveys. The consultant
team should then work on schematic
design development and re-engage
with the Bappeda team at roughly
six-week intervals to discuss the
progress on proposed solutions. The
final ideas should be presented as a
graphically illustrated report in Bahasa
and English, outlining both the analysis
current conditions and the proposed
improvement schemes.



3.2.6 Reporting
Time: June 2015

The results of the design process will
be incorporated into a report, which
the city may adopt as a guide for
future Pilot Project implementation
and for expanding slum-upgrading
efforts to a citywide scale. As the
report will document a comprehensive
consolidation plan supported by
existing data sets and analyses, it
may also be used as a justification for
funding acquisition or investment.

3.3 CITYWIDE ANALYTICS

Denpasar should focus not only on
addressing existing slum settlement
conditions, but also on preventing slum
settlement growth in the future. Slum
settlement conditions arise when the
existing housing stock cannot meet

the demand of a growing population.
Migrants or young families then settle
on the urban fringe, or in vacant urban-
core areas and typically construct their
own housing. The causes for population
growth or influx of migration are
almost always caused by conditions

at the citywide or national scale. Kota
Denpasar should consider preliminary
inquiries into how citywide conditions,
including those created by fiscal or
social policy, affect the social, economic
and physical characteristics of slum
settlement development.

Building an up-to-date, high quality
citywide base map and collecting

basic data sets for analyses relating

to city wide conditions is a first step
towards addressing slum settlement
prevention. Obtaining these items also
opens opportunities for investigating
other citywide planning issues, such

as growth, housing, transportation and
land use planning. Understanding how
slum settlement sites interface with
the existing street network enhances
land-consolidation strategies and
streetscape modifications. Social
programs that address local economies
must take into account where small
businesses source and sell their goods.
Understanding and settling land tenure
disputes can be achieved by upkeep of
a citywide cadastral map. It is strongly
recommended that the city of Denpasar
develop a high-quality citywide base
map that can be used as a basis for

a wide variety of planning and policy
initiatives.

3.3.1 Base Map

A good base map performs the
important function of consolidating

a city’s fundamental geospatial
information into one manageable
database which acts as a reliable
resource for registering data, mapping
and supporting policy planning and
analysis. Cities often share a single
base map across all departments so
that planning policies are informed

by updated, high quality information.
Denpasar’s base map would form the
core of a citywide GIS system, and be
the source of all official city maps and
geospatial analyses relating to slum
settlement or citywide planning issues.
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The need for an updated, citywide base
map arose repeatedly during work-
sessions with SUTD consultants and
CPL staff. Kota Denpasar’s current data
is incomplete, out of date, and irregular
in its representations of features,
creating many restrictions in the types
of analysis it could be used for. A

high quality base map is the primary
means by which cities obtain and

build accurate spatial information. A
base map commonly includes: a high-
resolution aerial photograph of the
city, building footprints, transportation
networks (street centerlines, pedestrian
paths, motorbike paths, crosswalks,
etc.), hydrography (visible natural

and built water - rivers, irrigation,
reservoirs, lakes, etc.), hypsography
(contour lines and spot elevations),
and land cover (parks and recreation
areas, etc.). This data is typically traced
from high resolution, orthorectified,
stereo imagery. Supplementation by
LIDAR creates the opportunity for
more accurate mapping of elevation
information for hypsography,
hydrography, vegetation, and the built
environment.

Orthorectification is a process for
geometrically correcting imagery to
remove distortions from topographic
relief so the scale is uniform, like on

a map, and measurements of true
distance can be made because it is an
accurate representation of the Earth's
surface. Stereo imagery is flown with
a percentage of overlap between each
image. This ensures no area is missed,
increases the feature capture rate since
features can be viewed from multiple



angles, and also creates the possibility
of obtaining elevation information and
generating 3D models,

This information about the built
environment is in turn used to support
spatial, land use and infrastructure
planning decision-making. For example,
mapping and analyzing land tenure
status as well as other socioeconomic
and demographic factors at both

the city and site-specific scales

require accurate parcel information.
Planning for solid waste routes,
emergency services routes, streetscape
improvement projects or public
transportation requires accurate street
centerline data. Reliable topographic
data such as steep slopes and flood
prone areas help identify environmental
factors that constrain development.

Aerial photography is the foundation of
a base map and is distinctly different
from satellite images, which Denpasar
currently has. Denpasar currently

has two 60 cm resolution Quickbird
satellite images, one from 2006 and
the other from 2012. These images

are single scene rather than stereo
imagery, are not orthorectified and do
not align with each other due to a lack
of reliable, accurate ground control
points and other base data. Most of
Denpasar’s GIS vector data was derived
from tracings of the 2006 satellite
image. While this data could be helpful
for examining change over time, the
rapid growth occurring in Denpasar is
not represented by this older data as
demonstrated in the figure.

CITYWIDE PRIORITY DATA LAYERS

NAME

TYPE

USE

High Resolution Aerial Photograph

Aerial Photography

* Base map

Building Footprints with Heights

GIS Polygons

« Contain other data as attributes
* Inventory existing built environment
« Categorize growth

Transportation Networks

GIS Polyline and Polygons

* Develop accurate street network for network and
route analyses

* Locate constraints on development

Hydrography & Hypsography GIS Polygons « ldentify environmental protection areas
* Identify areas prone to flooding and risk
Land Cover GIS Polygons « |dentify |mport_ant cultural sites or public amenities
for Reach analysis
Administrative Boundaries GIS Polylines * Identify jurisdictional areas s .
* Target departmental responsibilities spatially
Parcels GIS Polylines « Contain other data as attributes

» Locate property boundaries

Service Locations

GIS Georeferenced Points

« Find gaps in services
« Calculate accessibility of services

Solid Waste Collection Routes & Points

GIS Polylines

« |dentify gaps in service
« Identify new routes or repurpose routes

Existing Drainage Network

GIS Polylines & Polygons

 Identify gaps in service
* Target improvements to existing infrastructure

Population: Count & Age Attribute * Estimate impact of policies
Household Size & Income Attribute » Estimate impact of policies
Ethnicity & Religion Attribute * Estimate impact of policies

* Target policies to appropriate groups

Table 3. Citywide Priority Data layers including their type and use.
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Aerial photography can be contracted
to have specifications that meet the
needs of a dynamic, high-density urban
environment, such as Kota Denpasar,
whereas satellite imagery has preset
specification limits. It is strongly
recommended that Kota Denpasar
invest in a professionally created
citywide base map developed at a 1”
= 40’ accuracy mapping scale using
digital photogrammetric technigues.
Furthermore it is recommmended the
aerial photography flyover capture
imagery at 10 cm resolution with
60-80% overlap for stereo imagery,
collect ground control points for
orthorectification of the imagery,
generate a Digital Terrain Model and
contours at 30 cm intervals. Several key
physical data layers can be generated
from the high-resolution aerial
photograph.

The following physical data layers are
recommended for Denpasar:

1. Building footprints with heights

2. Transportation networks

* street centerlines as network topology
ready for routing analysis,

* street polygons (measurable width from
imagery)

* bike path centerlines,

* pedestrian path centerlines as network
topology ready for routing analysis,

* pedestrian path polygons,
* bridges,

» crosswalks,

* traffic lights,
* bus stops (SARBAGITA bus system)
 street lights

3. Hydrography / Water

* rivers (polygons and centerlines) -
water flow analysis

» stream centerlines - water flow analysis

* visible irrigation and drainage system
centerlines - water flow analysis

* reservoirs and lakes as polygons - water
flow analysis

« dams / water flow control structures as
points - water flow and flooding

* swimming pools - permitting,
regulating, taxation

4. Hypsography

» Digital terrain model: contour lines and
spot elevations

5 Land cover

« parks and recreation, religious sites/
cemeteries, landmarks/ monuments

This information helps define the
current structure and state of the
city. Features like Building Footprints
can be used in GIS to store additional
information as attributes including
ownership, value, or tax IDs. As
standard GIS analyses depend on the
accuracy of this geospatial information,
it is critical that Denpasar obtain this
important citywide resource before
investing in long term planning
strategies.
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Quick Bird satellite image of Kota Denpasar from 2012
with building polygons traced from a 2006 image over-
laid. In places with rapid growth it is important to up-
date data.



It commonly takes several months

for contract preparation and budget
planning, and 6-9 months for the data
capture (on the ground field check
preparations aerial flyover), processing
of data captured and generation

of base GIS data layers, and quality
control checks. More information about
accuracy standards and reporting can
be found in the “FGDC Geospatial
Positioning Accuracy Standards Part
3: National Standard for Spatial Data
Accuracy (NSSDA)” at:

https:/www.fgdc.gov/standards/projects/FGDC-
standards-projects/accuracy/part3/chapter3

3.3.1.1 Additional Priority Citywide
Data Layers

Though an accurate base map obtained
from fly-over documentation covers a
number of critical map layers, flyovers
cannot detect features that are not
visible from the air. It is therefore
suggested that in addition to the above
five base layers, the following data
layers should also be documented
citywide from pre-existing sources (e.g.
BPN, BOS) or through surveys on the
ground:

Administrative boundaries (priority:
high)

Administrative boundaries are

legally documented jurisdictional
boundaries. In the context of Indonesian
Government administration, Denpasar
is divided into four Kecamatans
(districts), each headed by a Camat

(civil servant). Each Kecamatan in turn
is divided into Desas (villages) headed
by a Kepala Desa (village head). Official
Kecamatan boundaries are available
as GIS polygons. Mapped polygons
representing the boundaries of Desas
and Dusuns in GIS format would

be valuable for analytics and policy
discussions. These Desa boundaries
could be mapped on the ground

with the help of Desa leaders and

GPS enabled mapping devices. The
polygons should include unique Desa
names, demographic attributes, such
as population counts and household
counts obtained from BPS. In the
future, the attributes of Desas can be
expanded with additional indicators,
such as median income, educational
attainment, employment status and
other indicators.

Parcels (priority: high)

Parcel boundaries show land ownership
and are very important for many

types of analysis and planning, such

as quantifying land value, identifying
legal development rights (e.g. allowable
Floor to Area Ratios or FAR), finding
potential redevelopment areas for
municipal investments, or enabling
planned consolidation to achieve
desired development patterns. In

GIS, a parcel database should include
ownership (especially Kota vs private vs
other), tax value, and unigue IDs (such
as the NIB parcel identification number
or NOP tax object number). Sale and
assessed values, frontage, zoning, and
building-type attributes can also be
very useful.
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Service Locations (priority: medium)

To understand how settlements

are located relative to important
amenities, point data is typically used
to designate service locations. Groups
found planning exercises difficult
without a clear understanding of

how communities are currently being
assisted by city services. Typical service
locations surveyed by city governments
include schools, police stations, fire
fighting facilities (stations and water
wells), disaster shelters, hospitals,

parks and public transit stops. A typical
master plan will take into account

the accessibility of a development to
these important amenities and assess
whether additional services are needed
to accommodate planned growth.

Solid Waste Collection Routes and
Points (priority: medium)

In dealing with problems of solid waste
management and sanitation, several
groups saw the need to identify existing
citywide trash collection routes and
pickup points. A visual study of trash
routes and pickup points can help
identify underserviced areas and inform
recommendations to improve service
and efficiency. Identification of areas

of solid waste accumulation leading to
flood vulnerability on a citywide scale
could be aided by up-to-date, high
resolution aerial photography.



Existing Drainage Network (priority:
future)

Groups found it extremely challenging
to think about drainage and sanitation
systems improvements without spatial
awareness of current drainage systems.
Understanding how informal drainage
networks interface with existing

city infrastructure was a particular
challenge. A spatial inventory of this
type of city service would enable
analytics to address sanitation issues.

Transportation Network Classifications
(for vehicles and pedestrians)

Transportation networks (street
centerlines, pedestrian paths, motor
bike paths, crosswalks, etc.) are vital
for locating facilities and infrastructure,
understanding traffic flow and
conducting a variety of geospatial
analyses ranging from walkability to
accessibility assessments. Representing
the network as centerlines enables

one to run many types of network
analyses. This can typically be

obtained from fly-over data in the base
map. In GIS all data layers can have
attributes, which are another critical
aspect to understanding the different
components of a transportation
network. In order to do routing analyses
for waste management or traffic
congestion, for instance, it is critical

to understand what portions of the
network are main roads which could
support a city trash truck or larger
numbers of cars, and which portions of
the network are restricted in size to only
allow for a motorbikes or pedestrians.

These attributes can not be seen from
aerial imagery and have to be surveyed
on the ground or detailed based on pre-
existing sources.

Transportation centerlines should
include the road class (toll, arterial,
collector, local, neighborhood), traffic
direction, road dimensions, official
names, and owning/ managing entity
(private, city, regional, national).

Kota Denpasar’s current data is
incomplete, out of date, and irregular
in its representations of features,
creating many restrictions in the
types of analysis it could be used

for. Transportation networks are
typically created by professional
photogrammetrists tracing from high-
resolution aerial photography, as part of
a base map investment.

Social, Economic and Cultural
Demographics of Slum Dwellers
(priority: high)

Denpasar needs a stronger inventory

of the demographic factors that
characterize growth, particularly in slum
settlement areas. Demographic data,
such as population counts, age, migrant
status, ethnicity, median household
income, and household size are
important factors for the management
of slum settlement areas in Denpasar.
As many settlement areas are inhabited
by migrants including the Javanese,
plans and policies directed towards
managing slum settlement areas must
be sensitive to these social conditions
and their political implications. Mapping
areas of dense ethnic populations
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may shed light on the types of social
policies and redevelopment strategies
that are appropriate for specific areas.
BPS currently provides census data at
the Desa or Kelurahan (village) level.

If Desa boundaries are documented
digitally as described above, then BPS
demographic data can be readily joined
to Desas, allowing rich BPS data to

be spatially visualized and analyzed.
Demographics at this level of spatial
understanding are useful for planning
on a city scale. However, in potential
upgrading sites, a spatial understanding
at a parcel or building level of detail
would create opportunities for more
accurate planning policy.

3.3.2 Analytics: Citywide Applications

Slum settlements are not isolated
entities, but are connected to the
greater urban fabric of Denpasar.

As such, it is important that slum
settlement analyses address how

the social, economic and physical
conditions of slum settlements relate
to their surrounding environment. For
example, making planned improvements
to drainage infrastructure in a slum
settlement area requires spatial
assessment of the surrounding city
infrastructure. Historic examples of
failed slum settlement upgrading or
public housing projects often neglect
a site’s socioeconomic relationship

to the city at large. These types of
interventions tend to isolate project
areas thereby limiting economic
opportunities for residents. Effective
planning decisions are instead built
upon short and long-term projections of



ANALYTICS: CITY-WIDE APPLICATIONS

of commercial districts

* Households

TIME *
-
CATEGORY PRIORITY TYPE OBJECTIVE estimates assume complete data|p ATA | AYERS BENEFITS
and performance by a trained GIS
professional
* Develop consistent criteria for « Building footprints Ensure investment in
Slum Settlement Locations & Definitions |Future « Spatial clustering identifying slum settlement 1 week * Administrative boundaries upgrading strategies is
areas objectively. « Parcels effectively targeted
* Understand and visualize . .
. - . Identify precise tax
layers of ownership. « Building footprints "
« Cadastral map . . . . . revenue opportunities,
. . R . * Locate suitable areas for city- * Administrative boundaries X "
Land Ownership & Regulation Near Future * Public & Private Space . X 1 week find opportunities for
Mapbin interventions. « Parcels city ownershio &
pping * Determine stakeholders for « Survey: ownership by parcel |. Y - P
- . X intervention
land consolidation projects
* SANIMAS Locations &
. Determine population capacity Enhance cross-
p_ P . * DSDP Network locations & |departmental
« Network capacity currently serviced by drainage capacity organization, understand
Sanitation: Drainage & Water Systems Future network 3 days . . U
* Urban extent . . . * Population density extent of existing
« |dentify suitable locations for - . R
S « Building footprints network, predict future
future facilities
* Topography needs based on growth
* Water bodies
« Street network ) .
. . o . . Base policy decisions on
« Reach analysis « Identify underserviced areas « Existing collection sites existing & expected
Sanitation: Solid Waste Management Future Y R « |dentify optimal routes for 1-3 days * Buildings 9 P .
* Route analysis ) A demand, resolve gaps in
solid waste collection * Land use )
) . service
* Population density
« Street network
* Hospitals )
* Police headquarters Shape zomng_
) recommendations,
* Fire departments
) . « Identify underserviced areas « Open space/ parks _assess need for_
Access to Services Near Future * Reach analysis R X 2-3 days investment projects, and
* Propose service locations * Commerce/ grocery stores .
) ) choose locations for
* Points-of-interest )
) infrastructure
« Other services .
R investment
* Demographics
« Building footprints
Understand where
« |dentify patterns of « Building footprints entrepreneurial clusters
commercial activity (both * Parcels are and support them,
Distribution of Economic Establishments |Near Future » Spatial clustering formal and informal) 1-2 weeks * Land Use useful input for master
« Identify existing "typologies” * Zoning planning so land use

plans don't harm small
businesses

Table 4. Summary table of Citywide applications of Analytics.

34




the spatial distribution of resources and
demand at large.

The analyses proposed below aim

to understand how slum settlement
dynamics are affected by citywide
conditions, including the existing
infrastructure networks. These analyses
can be performed using existing data
already collected by Kota Denpasar at
the citywide scale, but will also require
additional investment in the priority
data layers mentioned above. Data
collected through Pilot Projects can also
support these analyses. For example,
parcel information collected at multiple
Pilot Project sites can collectively
contribute to a broader, citywide parcel
database. In this context, data collected
through Pilot Projects serves a dual
purpose informing both site-specific
upgrading strategies and contributing
to a broader citywide database of
geospatial information.

3.3.2.1 Updating the slum settlement
locations and definitions (priority:
future)

Benefits: Create citywide definitions of
slum settlement areas to systematically
identify such areas as they develop.

Previous surveys carried out in
Denpasar to identify current slum
settlements have faced important
methodological issues. The present
awareness of slum areas is therefore
partial. It is advisable to repeat a
citywide slum mapping exercise in
the future, where clear definitions of
what features constitute slum areas

are introduced and uniform spatial
clustering standards are used for slum
cluster detection.

Best-practice definitions on what
features constitute a slum settlement
vary widely, but most definitions
generally agree that slums are
characterized by some of the following
conditions:

* Absence of legal land tenure

* Inadequate health and sanitation
standards

* High density occupation

* Limited or informal access to utilities
(water, electricity, sewage, drainage)

e Inadequate streetscape or access
routes

e Environmental degradation and
hazardous structures

e Inadequate provisions of social and
recreational spaces

A list of features that define slum
areas specific to Denapsar should be
discussed and agreed upon through
cross-SKPD collaboration. Second, a
definition of how many problematic
buildings at minimum define a slum
area, and how far at most they may
be from each other to constitute part
of the same slum area, is necessary.
These two parameters - minimum
number of slum-settlement buildings
and maximum distance between these
buildings - are standard features of
cluster detection technigues.

The agreed definitions should be clearly
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documented and explained on printed
maps to Desa heads. Desa heads can
then be asked to take a survey team to
sites that appear to correspond to the
given definitions. Identification of sites
to be surveyed can also be aided by
high-resolution aerial photography. The
choice of which areas are “tagged” as
slums in need of upgrading should be
made by a professional team who are
in a position to apply the same criteria
uniformly across the city.

3.3.2.2 Land Ownership and
Regulation (priority: near future)

Benefits: Identify precise tax revenue
opportunities, tie zoning to parcels,
identify opportunities for city
investment projects

Legal status of property rights in
Indonesia remains a hotly contested
issue. The 1960 Basic Agrarian Law
(BAL) recognizes the Adat system of
land tenure (customary land rights
administered on the Desa level, based
on traditional systems of governance).
Additionally, informal tenure is not
recognized in Indonesia, and separate
rights are registered for various facets
of property use including cultivation,
building, use and management.
Denpasar needs to organize its
information regarding land tenure at the
citywide level. Starting with Pilot Project
areas, detailed information regarding
land ownership can be collected for
study-area parcels and folded into a
larger database.



LEGAL STATUS
& TENURE

Workflow for creating a
comprehensive land tenure
data management framework.

1. COLLECT &
CLEAN UP DATA

6. IDENTIFY
SECTORS OF
OWNERSHIP

Areas where the City can
immediately intervene
are categorized as city-

owned or vacant parcels.

!

1

2. UPDATE
SHAPEFILES

Develop accurate building
footprint & administrative layers
(polygons and polylines).

5. CREATE
ATTRIBUTES

For the building footprint
layer, add attributes that
include your categorized

information.
3. SURVEY KEPALA 4. ORGANIZE
INFORMATION

DESAS
Find information from village
heads about property
ownership at the Desa level.

Organize information collected
from Kepala Desas into
categories that can be mapped
to individual buildings.

DATA LAYERS

* Building Footprints
* Administrative Boundaries
* Parcels

This analysis can be performed immediately,
pending survey. 1 week for a GIS
professional.

IS
o
' & S,
M | ‘ NL‘ P R |
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Because land ownership is defined at
the parcel level, accurate information
regarding parcel boundaries is the first
step towards building a land tenure
database. Currently, Denpasar does

not own any land making it difficult

to undertake successful infrastructure
upgrading and public housing projects.
Denpasar has a successful history of
land consolidation projects where
parcels boundaries are realigned

with consent from the owner in

order to provide better infrastructure
and services to the area. This is a
promising approach for slum settlement
upgrading in Denpasar, indeed one

that the City is interested in pursuing;
however accurate knowledge of existing
parcel boundaries is necessary to make
appropriate proposals.

DISPENDA has a parcel database that
should include attributes regarding
ownership (especially Kota vs private vs
other), tax value, value and unigue IDs
(such as the NIB parcel identification
numiber or NOP tax object number).
This data could be stored in a
streamlined format as a GIS database,
or as attributes within shapefiles of
existing building footprints. Ultimately,
this would result in the development of
an official GIS format Cadastral Map for
Denpasar including:

» Parcel Boundaries

* GPS Coordinates: parcels & buildings
e Land Use/Type

» Parcel Value

¢ Dimensions

Title Register



To begin, CPL could use the parcel
database to distinguish areas of land
ownership conducive to initiatives
that the city could implement in the
near-term easily obtainable land.

CPL coordination with DISPENDA in
standardization and improvements

in data quality and consistency of
collection could potentially help support
increased efficiency and effectiveness
of taxation of land for increased city
revenues.

3.3.2.3 Sanitation: Drainage & Solid
Waste (priority: future)

Drainage & Water Systems

Benefits: Enhance cross-departmental
organization, understand extent of
existing network, predict future needs
based on growth

Key questions emerging from the
workshop on the subject of water
include:

1. What areas are prone to flood?

2. How can drainage initiatives meet
future demand?

3. Where are drainage needs currently
not being met?

Denpasar currently supports three
main sewage projects. The Denpasar
Sewerage Development Project
(DSDP) was constructed in 2002 as a
collaboration between the Government
of the Republic of Indonesia, Kota

DRAINAGE

Workflow for urban growth
assessments related to
identifying target water

treatment facilities.

DATA LAYERS

*  SANIMAS locations + capacity
* DSDP Network: locations + capacity

Wastewater Gardens
Population Density

Topography
Water bodies

CALCULATE DISSOLVE
1. COLLECT & BUFFER Jon;buffex: nr;to asingle layelr,
= e diE join this layer to a parce
CLEAN UP DATA Use zhe buffer tool to draw a layer containing demographic
radius equivalent to the attributes (such as population
distance capacity. demographics).
2. BUILD TREND 4. FIND THE 3. LOCATE
DATA p| URBANEXTENT || BUILDABLE AREAS
Compare aerials from 2006, What is the extent of the Use topography, water
,2012 and ideally 2014 to built environment currently? bodies and other features to
identify where growth has identify barriers to growth to
occurred. locate future facilities.

This analysis can be performed immediately. 1 day for current conditions (GIS
professional). 2 days for Future Planning (GIS professional).

LOCAL BUSINESS

Workflow for identifying spatial
patterns of commercial activity.

1. COLLECT &
CLEAN UP DATA

6. DEVELOP
TYPOLOGIES

Consider physical or
spatial interventions that
could enhance or
dissuade commercial

activity.
2. SPATIAL 5. OBSERVE
INVENTORY PATTERNS

Identify the locations and
types of businesses in the
study area. This may require

Observe spatial patterns of
commercial activity. Do they
agree with zoning or land use

onsite surveying. regianon?
4. ORGANIZE 5. CREATE
INFORMATION ATTRIBUTES

Organize information
collected into categories that
can be mapped to individual

buildings.

For the building footprint

layer, add attributes that

include your categorized
information.
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DATA LAYERS

* Building Footprints
* Parcels

* Land Use

* Zoning

* Households

This analysis can be performed immediately.

* Building Footprints

SNOILIONOD

ONINNY1d 3¥N.LNd

IN3I¥Y¥ND

1 to 2 weeks for a GIS professional.

Land use and Zoning Plan
Exampie Sngapore

Land Use & Zoning plan for Singapore.
Commercial areas (dark blue) can be
identified visually.



Denpasar, Badung Regency and

the Japan Bank for International
Cooperation (JBIC). It handles high
volume wastewater treatment, serving
9,000 homes in Denpasarat a capacity
of 51,000m3/day. Sanimas (Santasi
Oleh Masyarakat) are community
wastewater treatment systems serving
areas not covered by DSDP. These
operate at a capacity of 60m3/day.
Finally, “wastewater gardens” have
emerged in Bali as a popular sustainable
wastewater treatment method. Not all
areas are serviced by these projects,
however. One of Denpasar’s tasks is to
identify gaps in these services.

To locate areas not serviced by

DSDP or Sanimas, CPL analysts can
make estimates of the spatial “reach”
(weighted network accessibility of
buildings to points of interest) of
existing services based on capacity.
With point or polyline layers showing
the location of drainage systems or
treatment plants, a buffer equivalent
to the estimated radius of these
services can be applied. By dissolving
this buffer with parcel data containing
demographics such as household
size, the population served can be
calculated. This figure can in turn be
used to calculate population counts
lacking services.

In the case of Denpasar and slum
settlements, proximity to infrastructure
doesn’t always imply that the area or
household is being serviced. In many
cases, residents (especially those
nearby existing bodies of water) avoid
hook-up fees by drilling their own wells

or finding other available resources.
If information on which households
have paid the “tariff” for services

is obtainable, it may be possible to
identify clusters of un-serviced areas.
Comparing the location of these
clusters to the results of a spatial
access to services analysis would reveal
important nuances for infrastructure
planning and policy. Additionally,
exploring the socio-economic factors
tied to these locations could reveal
important factors determining
appropriate fiscal policy.

Ideally, a spatial analysis performed by
CPL would locate the optimal spatial
distribution of each of these three types
of previously mentioned wastewater
treatment facilities and drainage
systems taking into account their
capacities, costs and feasibility of onsite
construction. A first step towards this
goal is to identify the urban extent, and
predict future growth in order to plan
facility locations. Using topographic
features including bodies of water

and geographic characteristics that
constrain growth, buildable areas can
be identified and used to predict future
urban expansion and target utility
needs. The topographic features to be
used in this type of analysis typically
come from a base map generated

from professional aerial photography.
A similar type of analysis could be
helpful for freshwater inflow systems
developments by PDAM as well.

Solid Waste Management
Benefits: Base policy decisions on
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expected demand, resolve gaps in
service.

To improve the existing solid waste
mMmanagement system workshop
participants came up with three key
questions that could be addressed with
analytics:

1. Where is the demand for services?
2. Where are the gaps in service?

3. What would be an optimal solid-
waste collection route?

Using surveys of small-businesses and
residents in the community, the existing
waste management system for slum
settlements can be mapped. Comparing
“informal” waste-management

systems across slum settlements and
juxtaposing these with proximity

to existing or planned services
(determined via the Route Analysis
mentioned below) may uncover
interesting trends or patterns revealing
how slum settlement areas adapt to
lack of services through common
means. Policy targeted towards solid
waste management in slum settlement
areas can then work with, rather than
against, these existing systems where
appropriate.

To identify under-serviced areas, one
performs an “accessibility analysis”
locating the level of each home’s
accessibility to a desired service. If the
existing trash collection route (including
stops) is known, an accessibility metric
(the "Reach” tool if using the Urban



Network Analysis Toolkit) can be
calculated for each building in the study
area. This metric rates how accessible

a service (in this case a trash collection
site) is to an individual building. Using
the visual output from the Reach

tool in the Urban Network Analysis
toolkit, under-serviced areas can be
identified by locating areas with low
Reach values. Closer examination of
these areas can help analysts propose
new bin locations, by creating point
shapefiles in GIS. Reach values can

then be recalculated to determine

the impact of the proposed changes.
Analysts can determine and refine
optimal bin locations through doing
multiple iterations of this process on the
computer.

Proposing new bin locations using

this process is the first step towards
developing an optimized solid waste
collection route. Proposed bin locations
can then be used as “stops” in the
Route Analysis tool. Route Analysis
finds the optimal route depending

on what type of “impedance” the

user selects-- i.e, the optimal route is
designated as the fastest, the shortest,
or the least physical cost.

There are a variety of spatial
complexities that affect route
optimization, including street widths,
traffic, one-way designations etc. These
nuances can be captured by the model
by specifying weighted features of the
route. Some complexities in Denpasar’s
case extend beyond the capabilities

of this model, as local communities
often adapt their own bicycling

SOLID WASTE
MANAGEMENT

Workflow for Accessibility &
Optimal Route analyses for
Denpasar solid waste
management.

ROUTE ANALYSIS

Calculate optimal route using
the Route Analysis tool.
Include restrictions: street
widths, hierarchy, one-way,
traffic etc.

1

1. COLLECT &
CLEAN UP DATA

6. RECALCULATE
REACH

Compare reach values for
multiple trials (steps 2-5).

!

1

2. CALCULATE
REACH

Use Urban Network Toolbox to
calculate reach metric for each
building in the study area.

5. PROPOSE NEW
BIN LOCATIONS

|

1

3. IDENTIFY
UNDERSERVICED
AREAS

—)

4. CHECK LAND USE

How is the land in
underserviced areas used? Are
services needed in this area?
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&2,

DATA LAYERS

Street network

Existing collection sites
Buildings

Land Use

Population Density

This analysis can be performed immediately.

1-3 Days for a GIS professional.

Underserviced areas identified using the
Reach tool.



ACCESS TO
SERVICES

Workflow computing
accessibility of homes in study
areas to city-services and
amenities.

1. COLLECT &
CLEAN UP DATA

6. TRIAL & ERROR

Weighing Reach values
against other socioeconomic
factors, make informed
decisions about new service
locations.

!

|

2. CALCULATE
REACH 5. RECALCULATE
Use Urban Network Toolbox to REACH
calculate reach metric for each
building in the study area.
4. PROPOSE
3. IDENTIFY SERVICE
UNDERSERVICED  |jmmp LOCATIONS
AREAS How is the land in

underserviced areas used? Are
services needed in this area?

&)

DATA LAYERS

Street network

Hospitals

Police Headquarters

Fire Departments

Open Space/ Parks
Commerce/ Grocery Stores
City Administrative Centers
Points-of-Interest

Other Services
Demographic data
Building Footprints

This analysis can be performed immediately.
2-3 Days for a GIS professional.

Accessibility analysis of homes to coffee
shops in Cambridge, MA.
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or motor routes rather than those
implemented by the City. Additional
constraints appropriate to Denpasar’s
case include the limited number of
vehicles in the fleet and street widths
(many streets in Denpasar are not large
enough for fleet trucks). These should
be taken constraints should be taken
into account for a holistic perspective
on solid waste collection systems in
Denpasar.

Street and pathway centerlines
appropriate for routing analysis and
measured path dimensions could be
obtained through an investment in a
base map generated from professional
high-resolution aerial photography.
High-resolution imagery could also
aid in identifying areas of waste
accumulation such as those prone to
flood due to topographic features.

3.3.2.4 Access to Services (priority:
near future)

Analyzing Access to Services

Benefits: Shape zoning
recommendations, assess need for
investment projects, and choose
locations for infrastructure investment

Spatial information representing
existing public facilities and resources
(e.g. fire fighting facilities (stations and
water wells), police stations, hospitals
and health clinics, schools, disaster
shelters, drinking water sources;
drainage points; markets; public
transit stops) can be used to estimate



accessibility of different parts of the
city to these resources. This analysis
should illustrate underserved areas and
provide an empirical basis for future
public investments.

Calculating access to services is similar
in process to identifying areas under-
serviced by the current solid waste
collection route: a Reach metric is used
to compare relative accessibilities of
buildings to services. By identifying
underserved areas, new service
locations can be proposed pending
their agreement with existing land use
or zoning for the site. New zoning or
land use criteria can be proposed or
adjusted to reflect necessary changes.
Analysts can also evaluate the impact
of policymaker’s decision-making by
simulating accessibility values in light of
proposed changes.

Such impact analyses can also be used
for other ongoing public investment
projects on a per need basis, such as
collaborating with Public Works in
selecting locations for new roads and
bridges.

3.3.2.5 Distribution of Economic
Establishments (priority: near future)

Benefits: Understand where

entrepreneurial clusters are and support

them, useful input for master planning
so the land use plan doesn’t harm small
business.

Workshop participants recognized
many potential benefits from
comprehensive surveys of existing

LOCAL BUSINESS

Workflow for identifying spatial
patterns of commercial activity.

6. DEVELOP

TYPOLOGIES
Consider physical or

1. COLLECT & e
CLEAN UP DATA d sssade commercial
activity.
2. SPATIAL 5. OBSERVE
INVENTORY PATTERNS

Identify the locations and
types of businesses in the
study area. This may require

Observe spatial patterns of
commercial activity. Do they
agree with zoning or land use

onsite surveying. regulation?
4. ORGANIZE 5. CREATE
INFORMATION ATTRIBUTES

Organize information
collected into categories that
can be mapped to individual

buildings.

For the building footprint

layer, add attributes that

nclude your categorized
information.

DATA LAYERS

Building Footprints
Parcels

Land Use

Zoning
Households

This analysis can be performed immediately.
1 to 2 weeks for a GIS professional.

Land use and Zoning Plan

Land Use & Zoning plan for Singapore.
Commercial areas (dark blue) can be
identified visually.

small business locations, as well
opportunities for micro-zoning within
areas designated as purely commercial
or residential districts. Workshop
participants also observed unhealthy
mixed-use typologies where hazardous
commercial or manufacturing land
uses occurred alongside residential
uses. Understanding the spatial
patterns of local economies helps

to develop appropriate physical
interventions (urban design typologies
and guidelines) or policy interventions
(micro-zoning and land use codes)
that support the development of small

M

businesses in a healthy and sustainable
fashion.

To identify these spatial patterns in
GIS, it is recommended that CPL first
develop a categorical inventory of
small businesses at the Desa level. By
juxtaposing these against existing land
use or zoning boundaries, it is possible
to see where there are differences
between existing zoning codes and
actual uses. Policy interventions that
encourage or dissuade certain uses
from taking place would be enhanced
by possessing a site-specific quality.



Accurate, micro-level planning
ultimately requires a reliable database
of all business locations in the city.

But since collecting such data is
laborious and difficult to manage, it is
recommended as a future priority only.

3.3.3 Public Participation &
Crowdsourcing Data Collection

Many of the analyses discussed above
require additional information about
local communities and conditions. In
cases where this type of data collection
is beyond the ability or budget of cities,
crowdsourcing and public participation
is often used to obtain local knowledge.

Public Participatory GIS (PPGIS) is a
popular means to gather indigenous
knowledge about communities.

Some models of PPGIS use open
source WebGlIS platforms to enable
public input on specific questions or
crowd-sourced maps, while others
have round-table discussions with
community leaders. In conjunction
with an awareness campaign or
incentives for participation, PPGIS can
be a successful means to acquire large
volumes of information in a relatively
short time period. There are some
websites offer crowdsourced mapping
services for free (such as http:/www.
imapbuilder.net) but may be limited by
bandwidth, resolution or file formatting
specifications. Ideally crowdsourced
data would be captured in a consistent
way to a reliable storage location, go
through a verification process, and
incorporated into interoperable systems
accessible to everyone.

The existing Indonesian participatory
planning process of Musrenbang

or PNPM-Urban could be a way of
introducing ideas, methodologies, and
benefits of crowdsourcing data which
could then provide support to the Key
Concerns in this report. PNPM-Urban
is a program supported by the World
Bank that incorporates self-mapping
practices at the Kelurahan and Desa
level, where the information generated
is in turn used to help develop short
and medium-term city plans. Kota
Surabaya and Kota Solo have also
begun setting innovative examples of
crowdsourced,/ community mapping
and data collection.

Participation helps gather local knowledge.

42

N sl = :

- lw : r = w - kk.-g
Interdepartmental collaboration is key to supporting
data analytics.
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4. IMPLEMENTATION & CROSS-
DEPARTMENTAL COLLABORATION
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Collaborative support for data
maintenance, sharing, and
communications between SKPDs and
CPL is critical for success. The role of
CPL should be discussed and further
defined in order to appropriately
allocate roles and responsibilities

and improve the accuracy of an
estimated timeline. Formation of a
cross- departmental Working Group
and the development of Pilot Projects
could be instrumental in further
clarifying and testing the best set of
roles, responsibilities, and operating
procedures for CPL and collaboration
across SKPDs.

This report understands the ongoing
and long-term roles of the City Planning
Lab in the following ways.

1. CPL should support GIS data
collection and maintenance in the
City by taking the lead on planning,
contracting, and sharing of official
citywide base map data.

2. CPL should provide advisory
technical support to different dinases
for GIS data collection, quality,
maintenance, updating, and sharing.

3. CPL should support GIS data
sharing and access through Kota
Denpasar WebGIS with different levels
of access appropriate for different
entities (e.g. administrator, dinas,
general public).

4. CPL will produce spatial analyses
that support urban planning and
design initiatives in the city; and

provide training, outreach, and
encouragement with evidence-based
planning within BAPPEDA and across
SKPDs.

A key recommendation for Kota
Denpasar in terms of the sustainability
of the CPL initiative is the establishment
of an official, long-term position such

as a “GIS Manager”. The consistent
presence of a skilled individual within
the CPL is vital for the sustained
success of CPL activities, and is a staple
for many planning departments in many
cities worldwide.

Denpasar has invested in the creation
of the City Planning Lab, hired technical
staff, begun compilation of existing

GIS data, and created data sharing
opportunities through the creation of
the Kota Denpasar WebGIS. The key
next steps for Denpasar CPL include:

e Investing in a high-quality base map.

* Implementing Preparation and Data
Collection phases for Pilot Projects at
three initial sites.

* Collecting Priority Data Layers
and performing citywide analyses
addressing Key Concerns of the June
2014 Workshop.

* Addressing Management, operations,
and cross-departmental collaboration
issues.

These steps are summarized in the
following sections including details of
supporting organizational structures
and timelines.
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4.1 PILOT PROJECT

4.1.1 Organizational Structure and
Output

The Pilot Project is envisioned as an
iterative process, that is, a Pilot Project
will be initiated at a single site, and later
expanded to multiple sites throughout
the year. By building capacity within
CPL to handle a data collection and
analysis process at successive sites

it is expected that 10-15 sites can be
reached within a one-year time period.
Each report generated by the CPL will
be an opportunity to reflect on lessons
learned throughout the process for a
specific site, thereby informing Pilot
Projects conducted at multiple sites

in the future leading to an expanded,
citywide initiative.

Preparation, data collection, analysis,
design and report phases of the Pilot
Project are envisioned as results
achieved through a collaboration
between consultants, CPL and a third
party, either internally sourced or

a local University. This partnership
would ultimately be responsible for
developing a comprehensive report and
consolidation plan for the Pilot Project
sites. This report would be turned over
to Bappeda by June 2015 (tentative),
for review and action by appropriate
authorities within Kota Denpasar.

The following sections expand on the
content of each of these phases.



4.1.2 Summary of Pilot Project Process
(iterative)

The Pilot Project process outlined below
is intended as an iterative process to be
repeated and refined at multiple sites in
Denpasar.

1. Preparation (1 month, September
2014)

a. CPL/Bappeda, SUTD & World
Bank define Pilot Projects:

i. Scope of data collection and
analysis for the Pilot

il. Needs for surveyors & outside
technical assistance

iii. Project team (all stakeholders
and decision makers)

iv. Decision-making process and
communication plan

v. Roles and responsibilities.
Examples:

1) SUTD collaborates with CPL in
development of surveys and
design proposal

2) CPL leads data collection
initiative (with internal staff,
interns, university students, or
hired consultants)

3) CPL performs analysis, with
guidance from SUTD

vi. Appropriate timeline & cost
schedule

Vil Risk communication
strategy

Viil. Rules and procedures
ix.'Break points’ at which to

review and check progress
(including how progress
and results will be evaluated
clarified at beginning of
project)

b. Develop objectives and methods
of data collection

i. ldentify objectives for survey

ii. Design survey questions and
import to tablet/ iPhone
software.

iii. Design consistent data
collection methodology
(including electronic and paper
options)

c. Secure equipment

i. Hardware: GPS enabled tablet
devices (e.g. iPads, iPhones)

il. Software: Survey applications
(Fulcrum)

2. Data Collection (2-3 weeks for a
single pilot site, begin in October)

a. CPL introduces data collection
group to the data collection
process, including technology to
be used and how to properly fill in
survey questions.

b. Pilot test the survey instruments
on one site partially.

c. Administer Surveys onsite
d. Return Data to CPL

3. Intake & Analyze Data (4 months,
January-May)

a. CPL manages incoming data from
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third party

I. Consolidate data into
appropriate formats for storage
and mapping

ii. Input into relevant databases
(including WebGIS)

b. Analyze formatted data (with
guidance from SUTD) per
analyses described in 4.4.5.

4. Develop pilot consolidation design
proposals on three sites (4 months,
February to June)

a. Consultants and CPL
develop design proposals
for consolidation projects at
Jematang, Ubing Kaja and
Pemacutan Kaja.

b. Check-in with Bappeda in 6-week
intervals.

c. Integrate analyses and proposals
into a comprehensive report.

5. Reporting (2 months, June-July
2015)

a. Submit report to Bappeda

b. Receive feedback and integrate
comments before submission to
authorities

c. Internal Evaluation: Identify and
document lessons for future sites

6. Expand data collection surveys to
additional sites. (Note: expansion could
occur simultaneously with analysis and
design phases at previous sites.)

a. ldentify site locations
b. Evaluate lessons learned from



work on first site

c. CPL and local university repeat
steps 2-3 for an additional site

4.2 CITYWIDE ANALYTICS

Section 3.3 suggests four types of
general spatial analyses related to
slum settlements at the city scale.
These analyses are summarized below
including suggested timelines and
outputs.

4.2.1 Legal Status & Tenure

In order to plan realistic interventions in
cities, planners must have a grasp of the
current status of property ownership.
By combining local information with
spatial attributes planners can locate
public and private property, and
develop an understanding of property
ownership nuances within Desas.
Questions to be addressed include:

* What are the categories of property
ownership at the Desa level?

* Which properties are for sale?
* What is the structure of ownership for
this property?

Timeline: summer 2015 - ...

4.2.2 Drainage

Designing infrastructural solutions to
support expected growth, and currently
underserviced areas is an important
planning priority for Denpasar. By tying
departmental knowledge of existing

infrastructure to identified changes in
the urban extent, areas currently lacking
service and requiring future investment
can be identified. Questions to be
addressed include:

* What areas are prone to flooding?

* How can drainage initiatives meet
future demand?

* Where are under-serviced areas?

Timeline: January 2016 - ...

4.2.3 Solid Waste Management

Solid Waste management requires
understanding current and future
demands to provide efficient and cost-
effective service. [dentifying current
gaps in service as well as latent demand
is the first step towards developing an
optimal collection routes and related
infrastructure for Denpasar. Questions
to be addressed include:

* Where is the demand for services?
* Where are the gaps in service?

* What would be an optimal solid waste
collection route?

Timeline: summer 2015 - ...

4.2.4 Access to Services

Services include amenities such as
hospitals, police stations, schools, public
transportation stops and fire stations.
Understanding the spatial distribution
of services can help plan for improved
amenities distribution and quality of life.
Questions to be addressed include:
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* Where are areas with poor access to
services?

* Where are new potential service
locations?

Timeline: summer 2015 - ...

4.2.5 Analyzing the location of local
businesses

Local businesses are an important
indicator of economic growth. Cluster
analyses help identify emergent
commercial districts and gravity metrics
define accessibility of the customer
base to these areas. Questions to be
addressed include:

* Where are commercial districts?

* How many jobs do these businesses
provide?

* How accessible are these businesses?

Timeline: summer 2015 - ...

4.3 BASE MAP INVESTMENT

A base map represents a strategic city
investment commonly performed by
an experienced professional company,
which captures high-resolution aerial
photography. Successful cities share
this type of base map across all
departments so that mapping, planning
and analytics in all departments

starts from a consistent foundation

of high guality information. Aerial
photography can be contracted to
have specifications that meet the
needs of a dynamic, high density urban
environment, such as Kota Denpasar,



whereas satellite imagery has preset
specification limits. It is strongly
recommended that Kota Denpasar
invest in a professionally created,
reliable, accurate, up-to-date city-
wide base-map created from a high
resolution aerial photography flyover
of 10 cm resolution stereo imagery,
collection of ground control points for
orthorectification of the imagery, and
generation of 1"=40’ scale accuracy
mapping GIS data layers and Digital
Terrain Model.

4.3.1 Timeline

It commonly takes several months

for contract preparation and budget
planning, and 6-9 months for the data
capture (on the ground field check
preparations aerial flyover), processing
of data captured and generation

of base GIS data layers, and quality
control checks. Since budgeting for
2015 will take place in January 2015, it
is recommended to use the remainder
of 2014 to raise cross departmental
awareness of the importance of
strategically investing in the creation
of the base map and to prepare
contracting materials so a professional
vendor could be contracted in the
beginning of 2015.

4.3.2 Cost

A professional aerial photography and
LIDAR base map investment generally
costs in the range of 5-10 Billion IDR.
This is a rough estimate as accurate
numbers are affected by project

technical requirements, accuracy and
resolution of the imagery and data
layer outputs, the size of the area
captured and mapped, and typically
obtained through official contracting,
RFPs, and conversations across relevant
stakeholders.

4.3.3 Participants

It is recommended CPL lead the
initiative, with strategic technical
guidance from experienced consultants.
Involving key representatives from

a cross departmental base map
investment team to participate in
contracting and data Quality Control
(QC) checks for verifying that data
being generated by the contracted
vendor meets the City requirements
will help ensure the data meets the
city’s requirements and will also assist
in the development of the knowledge,
skills, and understanding of the base
data in CPL and across departments. A
short term working group could draft
a recommendation list of who should
participate in which portions of the
base map

4.4 MANAGEMENT, OPERATIONS,
AND CROSS DEPARTMENTAL
COLLABORATION

4.4.1 Connecting CPL with City
Planning and Decision Making

It is important for data collection and

analytic activities performed by CPL
to be integrated with planning and
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decision making occurring across
SKPDs in Kota Denpasar. Establishment
of several types of long-term, ongoing
relationships for CPL collaborations,
each with different levels of formality
and engagement could be very helpful.
Expanding and increasing capacity

of core CPL staff and developing
partnerships between (a) CPL and
government officials across SKPDs

and (b) partnerships between CPL

and a broader network are important
for connecting CPL with city planning
and decision making as well as it’s

long term development, effectiveness,
and sustainability. These types of
developments should be explored in
the short term and be implemented as
possible over the short to long term.

4.4.1.1 CPL core staffing

The original CPL concept suggested
that CPL be setup within Bappeda

and “both Bappeda, as well as the
Department of Spatial Planning, provide
two full time staff members to work

as part of the Lab team.” It is highly
recommended Kota Denpasar establish
a formal way of integrating CPL data
collection and analytic activities with
planning activities, particularly in
Bappeda, but also across other dinas
such as DKTR.

Longevity and stability of a leading CPL
position, such as a City GIS Managetr, is
a key part of building a successful GIS
program. It’s also important that the
City GIS Manager have an appropriate
level of authority in order to make
recommend and coordinate spatial



data collection, maintenance, and
sharing, and analysis across various
departments.

In most cities, it takes years to build up
strong cross-departmental relationships
and technical capacity, highly accurate,
detailed, rich spatial data information,
and reliable robust infrastructure and
systems. For example, the City of
Cambridge, MA a single GIS Manager
has maintained the system for over 20
years, providing consistent leadership
to establish a leading City GIS program
in the USA. In King County, Washington,
USA an 18-year Return-On-Investment
study in 2010 of the City GIS program
established in 1992 revealed that “GIS
improves government operations and
delivers significant value”, with net
benefits estimated around $1 billion
USD. (http://www.esri.com/news/arcnews,/
summerl2articles/king-county- documents-
roi-of-gis.html)

A City GIS Manager with strong
technical skills and experience to
could champion development of the
CPL program and cross-departmental
relationships over time. The City GIS
Manager could report to the Head of
Infrastructure Division in which the CPL
is managed. The recommended core
CPL staff would include the following
positions, and may report to the Head
of Infrastructure Division in Bappeda:

1. City GIS Manager

2. 2-3 technical staff for GIS/ data
collection/ web/ databases/ analytics

3. 2-4 City planning staff for analytics
and planning

4.4.1.1.1 Cost

It is recommended the GIS Manager
position be rated at an appropriate

pay scale that matches competitive
market rates for a highly skilled,
experienced GIS technician and that
the position be set at an appropriate
level of authority. If not endowed with
appropriate decision-making power, the
GIS manager will be unable to oversee
management and sharing of data across
departments.

4.4.1.1.2 Timeline

Use the Working Group and other
initiatives to clarify a plan in 2014.
Establish new positions and budgeting
for 2015 and ongoing into the future.

4.4.1.2 Partnerships between CPL and
government officials across SKPDs
(ongoing)

The formation of partnerships between
CPL core staff and the staff across
SKPDs who are responsible for
generating and maintaining spatial data,
analytics, and spatial planning could
open an important pathway for ongoing
cross departmental collaborations.
These ongoing regular interactions
could involve discussions, planning, and
knowledge sharing/ capacity building
activities. Example topics that would

be helpful to have in ongoing cross-
departmental collaborative discussions
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and engagements include:

» Best practices with existing data
collection, sharing, and maintenance

e Coordinated future project planning
related to data collection, maintenance,
analytics, and city planning

* Increased knowledge and awareness
of all government staff who work with
data and hire consultants to create new
data

Partners would be aware of CPL

work, have some regular interaction
appropriate to their job responsibility,
and may participate in data sharing
and analytics with CPL. Partnership
engagements may take on different
forms over time, depending on ongoing
and project based needs. Some
examples include:

1. CPL partnership group meetings:
Information, ideas, and the latest CPL
related updates could be shared with
a City GIS user group via regular in-
person meetings or lunch sessions,
with meetings occurring monthly. This
information could also be shared via
email, newsletters, wikis, or a social
media channel.

2. Training sessions: To improve GIS
skills and capacity across departments
could be led or coordinated by CPL.

3. Project based work: As projects
arise there is also the possibility of
CPL communicating or coordinating
with a department regarding data
collection, quality, planning, and
analytics. Project based work would



only last the duration of the project.
This type of work may typically begin
with a kickoff meeting to discuss

and determine the scope of work,
roles, responsibilities, frequency of
meetings, and duration of project.

4. Advisory committee: An advisory
committee could be made up of
department heads from across SKPDs
and meet bi-annually to learn about
CPL initiatives and discuss potential
future projects. This could provide a
forum for discovery and discussion

of potential collaborative cross-
departmental work and opportunities
to establish cost sharing.

From the CPL concept note: “In order
to ensure coordination across agencies,
it is recommended that the Lab be
advised by an Advisory Committee
convened by the Mayor, with members
from Bappeda, Spatial Planning,
Public Works, Revenue, BPS, BPN

and other planning related agencies
or city departments. The committee
may also include representatives
from neighboring jurisdictions or
regional governments, in order to
ensure coordination across the whole
metropolitan area. The advisory
committee could also liaise between
CPL and the Ministry of Public Works
in order to inform the national level
spatial planning by local analysis, data
and plans. CPL in each pilot city will
also assist the local governments by
informing their planning enforcement
systems of national plans. It is not
recommended that the advisory
committee intervene with the daily

operations of the lab, which could be
done more efficiently by the CPL staff”

Figure 2 provides a visual
representation.

4.4.1.2.1 Timeline

Use Working Group and other initiatives
to clarify plan in 2014. Establish new
positions and budgeting for 2015 and
ongoing into the future.

4.4.1.2.2 Participants

1. All city planners across DKTR and
Bappeko.

2. A designated person from each city
department that generates data used in
spatial planning.

4.4.1.3 Partnerships between CPL and
a broader network

A strong network across ABCG
(Academic, Business, Community,
Government) at local, metro, national
and international levels can give CPL
strength for learning and creating
collaborative partnerships. For example,
in Massachusetts municipal GIS staff
network and learn from each other
through events such as NEARC,

and monthly Metro GIS manager’s
gatherings over lunch.

4.4.1.3.1 Cost

Local area contacts could be
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developed for free and could

help support pilot project work.

There are an increasing number of
geospatial global communities, which
communicate through the Internet

for free. Participation in certain types

of events, especially on a cross-city,
national, or international basis could be
a very effective way of professionally
developing staff and advancing the CPL
initiative, but could quickly add up in
cost and should be considered carefully.

4.4.1.3.2 Timeline

CPL will begin to identify opportunities
in 2014, starting with local area
geospatial professionals and academics,
which could help support pilot

project work, and geospatial global
communities which communicate
through the internet for free. CPL

begin collecting ideas for potential
future interactions on a local, national,
and global scale which may require
professional development funds and
consider forming budgetary requests in
the future.

4.4.2 Systems and Infrastructure
Investments Overview

Robust reliable systems and
infrastructure are a critical foundation
for a successful City Planning

Lab. Reliable high-speed Internet
connections are important for many
reasons, including hosting data
online so data can be shared across
departments and with the public, and
pushing large datasets up/down from



the cloud without errors. As CPLs
become more established the amount
and size of the data they will need to
manage, share, and backup reliably will
increase.

A high-speed Internet connection is
critical for access to useful information
hosted freely online and enabling

CPLs to communicate and collaborate
across cities, national partners, and the
global community. Kota Denpasar has
a reliable power supply and the city
offices have Internet access, however
Internet access is slow, overloaded, and
unreliable.

Connection services each city has are
advertised from 1 -3 mbps. However, it’s
common for connectivity to fail because
the system is unreliable and overloaded
with too many shared connections.

Bappeda has a server that meets

the basic requirements for hosting a
WebGIS, however the server hardware
is capable of handling only a low usage
load, the Internet connection that the
server is connected to is overloaded
and unreliable, and the server is not
reliably maintained and is regularly
inaccessible. Setting up and maintaining
a robust online system requires a lot

of expertise, is best handled by a team
of professionals, and is very costly.
Increasingly municipalities and other
entities are subscribing to 3rd party
hosting systems to provide online
resources such as WebGlIS. Kota
Denpasar’'s WebGIS was developed on
the server maintained by Bappeda and
synced with a 3rd party hosting service

by the company CloudKilat.

Systems, such as the new Kota
Denpasar WebGIS need to be
maintained, and would benefit from
ongoing observation of system usage,
and planning for new enhancements. At
a minimum there should be an annual
review of systems, which includes a look
at system usage and experiences and
new developments on the market to
consider for potential upgrade.

4.4.2.1 Budget requests (July 2014)

The following is a summarized listing
of the CPL budget request submitted
in July 2014. Approved budget lines
will become available for expenditure
in October 2014. The next round of
budget discussions will be in January
2015. Preparations for January 2015
budget requests should be prepared in
October 2014.

Summarized CPL budget request for
July 2014 includes the following:

Infrastructure improvements:

* 10 mbps Internet subscription
dedicated to CPL (not shared with the
rest of the building). Timeline: ongoing
monthly subscription.

* 3rd party server hosting for Kota
Denpasar WebGIS. Timeline: ongoing
monthly subscription.

e Software: ArcGIS. Timeline: one time
purchase until upgraded software
version desired.
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Equipment:

* GPS for field data checking and
collection. Timeline: one time purchase
until upgraded software version desired.

* Data storage and for workspace and
backup archive. Timeline: more robust;
recommend one time purchase mixed
with more robust ongoing monthly
subscription.

* Laptop. Timeline: one time purchase
until upgraded software version desired.

* Maintenance for printers cartridges.
Timeline: one time purchase until
upgraded software version desired.

» Storage rack. Timeline: one time
purchase.

4.4.2.2 CPL budgeting (ongoing)

Having a dedicated budget creates
adaptability and enables important
long-term investment planning and
maintenance. With a dedicated budget
CPL would not have to wait until the
budget allocation in January or revision
period in July for every financial
transaction required.

Many organizations have equipment,
such as computers, on a planned 3-year
replacement cycle to ensure equipment
will reliably be able to meet needs,
rather than systems and procedures
coming to a halt due to breakdowns.
More expensive items, such as a large
format plotter can be made available
through a leasing agreement with

a maintenance plan, which makes
unpredictable repairs smooth and

easy to take care of Software is often



e

WB, SUTD, CPL and City Leaders.

a one-time purchase, with upgrades
purchased “as needed.”

Very large, capital expenditures, such
as a citywide base map investment
would continue to go through existing
annual budget request and planning
cycles, with understanding by high level
officials of importance for regularized
data updates. The cost would depend
on what Kota Denpasar prioritized to
invest in, but some common examples
are listed in the tables below.

Timeline: Use Working Group and
other initiatives to clarify plan in 2014.
Establish CPL budgeting for 2015 and
ongoing into the future.

4.4.3 Working Group (short term)

Description: Challenges identified
during the workshop are complex

and cross-departmental in nature. It is
critical that CPL and key stakeholders
from across departments work together
in addressing these large challenges.
The formation of a working group

could establish a pathway for building
collaboration and communication
between the new CPL and SKPDs.

Timeline: Ideally the working group
could be officially formed by August
2014 and output deliverables by
October 2014 so outputs could help
inform budgeting discussions and
planning for 2015.

Participants: A successful working
group needs to be officially recognized
(so participants have time to contribute
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appropriately) and be limited in size

for efficiency and productivity. One
scenario could be to hold an initial kick-
off meeting, convened by a high level
official, such as the mayor or head of
Bappeda, and attended by department
heads from across SKPDs. This kick off
meeting would explain the engagement,
invite support from across SKPDs, and
demonstrate support from city leaders.
A core team of 2-4 people may conduct
the majority of the work. After the core
team completes fact-finding and report-
writing deliverables, another gathering
of department heads would be held to
report findings and discuss priorities

for next steps. It is recommended this
working group be led by CPL, with
strategic technical guidance from
experienced consultants.

Suggested deliverables of a Working
Group:

1. Data report addressing:

a. Inventory of geospatial related
data and attributes across all

SKPDs including all procedures and
departments where geographical
changes are recorded (e.g. Traffic
and Parking, Building Inspection and
permitting, parcel tax objects)

e Clarification of existing data, and
procedures for collecting and
maintaining data.

* Future planned data collection projects.

» Data format (paper vs digital, GIS vs
CAD or other).

» Data organization.



* | ead data contact.

* Develop maintenance plan (desired
updates vs legally required updates)
for each priority system (i.e., parcels,
administrative boundaries, water and
drainage networks, street updates, solid
waste management systems)

» Current practices for data collection
methodologies and analysis.

* Prioritize the update need for each GIS
database element

» Current practices regarding data
documentation, maintenance, and
access.

b. Recommendations for data to be
shared across SKPDs.

c. Recommendations for data to be
shared with public.

2. Pilot project objectives and
suggested cross departmental plan for
reporting outputs of analysis, lessons
learned and pathway moving forward.

3. Data sharing policy for Kota
Denpasar.

4. Recommendations report for cross-
departmental collaboration:

a. Assessment of needs and
opportunities for spatial planning
related training and capacity building
and knowledge sharing.

b. Recommendations for fulfilling
assessed spatial planning needs
through training and capacity
building from consultants and

local academics, and through Kota
Denpasar SKPD cross-departmental
knowledge sharing.

c. Draft an SOP for ongoing
collaboration between CPL and
SKPDs.

d. Make recommendations regarding:

e Advisory committee -
suggested framework, memlbership,
roles and responsibilities.

* Core CPL staff - formal
staff relationship with city planning
government officials in Bappeda and
DKTR with CPL.

e Partnerships between CPL and
government officials across SKPDs.

e Partnerships between CPL and a
broader network.

5. Recommendations report for CPL
Advisory Technical Support Process
for GIS data collection, maintenance,
updating, and sharing across Denpasar
SKPDs.

a. Defining the roles of CPL.

b. Opportunities and constraints

C. required resources.
6. Recommendation list of
departments/ people to participate in
contracting and quality control checks

for Denpasar Base map investment in
2015.
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4.5 TIMELINE OVERVIEW

There are some key recurring events
that are important to consider in a
timeline for Kota Denpasar.

Annual budget allocations for the year
are set in January, with adjustments
made in July. Budget suggestions are
best made early in the process. Large
budget items need conversations

and planning started 6-12 months or
more in advance, but small budget
items for the following year may be
possibly added as late as November
or December, for January decision-
making. Mid-year budget adjustments
are needed. Budget adjustments made
in July are not available for expenditure
until October. Staff hires approved in
January may not be able to start until
February or March.

There are many important holidays in
the Indonesian and Balinese calendar.

It would be unwise to plan much work
during the major holiday periods
namely at the end of July, most of May,
second half of December and beginning
of January. It is also worth noting many
of the holidays are based on systems
where the exact dates change from
year to year.



6.

APPENDICES

Workshop Output

Proposed CPL Workplan Timeline
Workshop Agenda

Workshop Attendees List
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=2 City Form Lab

at SUTD, established in collaboration with MIT | cityform.mit.edu

20 Dover Drive
138682 Singapore

+65-63036600
cityformlab@mit.edu
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WORKSHOP OUTPUT

CONTEXT

Cross-departmental groups collaborated to
generate ideas for plans and policies for improving
the conditions of slum settlements at three sites
(Jematang, Ubung Kaja and Pemecutan Kaja)
through the lens of six themes identified by Kota
Denpasar: Housing & Tenure, Urban Infrastructure
& Mobility, Local Economy, Social Inclusion,
Hazard Risk & Vulnerability and Environment &
Sustainability.

From group work Key Concerns for slum
settlement housing emerged. These were
identified in Section 31 of this report and include
Sanitation (solid waste management, sewage &
drainage), Access to Services, Legal Status, and
Local Economy. Groups also identified a wide
range of necessary data and data sources that
were needed to support planning that addresses
the Key Concerns. This data informed the Priority
Data Layers identified in section 3.2 of this report.
In addition to the Key Concerns listed here, Kota
Denpasar also feels that two important factors
are great barriers to previously executed slum
settlement upgrading strategies including the
complex landscape of land tenure (multiple layers
of ownership and rentals) and issues related to
demography of slum settlement residents (many
residents are migrants from Java).

This appendix provides an inventory of the
workshop’s Group Work activities.

Group

Output

Key Concerns

Priority Data Types

Sources

Environment &
Sustainability

3 Site Area Maps, City-wide
challenges, priority data
layers, data analysis types

Sanitation (Reduce
Pollution), Trash
Management, Clean
Energy Sources

DSDP Network, parcel land use,
demographics, Population density,
growth expectations, location of public
facilities, public health, electricity usage,
air quality, trash collection points, trash
bank capacity and location, wastewater
network, location of dams

DSDP, Kepala Desa,
BLH, PLN, DKP, PU,
Dinas

Housing & Tenure

4 Diagrams, 2 Data charts

Land Use patterns not
optimized or enforced and
poor Housing conditions.

Land use: RDTR, RTRK, permits (PPM,
IMB, LIKL UPL, SITU, SIUP TDP, TDG, ITR),
land & building taxes, land parcels, open
space. Housing Conditions: infrastructure
database, demographics (population,
household size)

Bappeda, DTRP, BPN,
DKP, DISPENDA

Local Economy

Spatial plan (Ubung Kaja), two
diagrams

Zoning & land use that
supports small businesses

Inventory of small businesses, location of
markets

PU, PDAM, DKP,
Dusun & Desa

Risk & Vulnerability

3 Typologies, 2 Site Plans
(Pemecutan Kaja)

Sanitation, Trash
Management, Drainage

Street Centerlines, topography, bodies of
water, number of households, parcels,
building foot prints, existing routes

PU, DKP, Kepala Desa

Social Inclusion

2 site plans, Proposed
analyses, Recommendations,
Data needs & existing
challenges

Ethnic tensions, conflict,
environmental pollution,
economic security

Demographics, topography, Incidents,
Disease, Income, home locations,
migrant status

Urban Infrastructure &
Mobility

Design typologies, two site
plans, Data sources list

Sanitation, Trash
Management, Drainage

Topography, trash collection routes,
existing drainage infrastructure,
household locations & size, population
density

BPN, DISPENDA, PU,
DKP, PDAM
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GROUP 1: HOUSING & TENURE
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GROUP 3: LOCAL ECONOMY




GROUP 4: SOCIAL INCLUSION




GROUP 5: HAZARD, RISK & VULNERABILITY
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GROUP 6: ENVIRONMENT & SUSTAINABILITY




120 sainypuadxa juawisnlpe 198png STOT

Ainp uonedo||e Juawisnipe 198png STOT

aunr-ga4 Bujuueld uonedoj|e Juawisnipe 198png ST0T

YoJe - ga4 saunyipuadxa 198png STOZ

10 -ga4 19n0A)4 Yyai pue AydesSoloyd [eray wodj uoneasd dewaseg [BUOISS3401d

uer uonedo|le 323png STOT

AON-8ny 1uaWdO|aAIP 7 UOISIAA SI9GIM 9

198pnq suoneiado 14D Suio8uo jo uoneasd g

uoddns suonejuswsa|dwi 123foid Jop1d

SJUBWIISIAUI 2NJINIISEIUI €

sjuawisanul dewaseq/elep 'z

(Aousuewaad/snieys ‘uondudsap qol ‘o ‘Adejes) Suyyeis 1dd ‘T

:GT0Z 404 S1sanbau 198pnq Suluueld

10-AInf dewsaseq |euoissajoid 21ea.d 03

sAanins yy@n pue Aydes3ojoyd |eiae soy Suiuueld 198pnqg pue dnias Sunoesuo)

120 saunyipuadxa Juawsnlpe 198png 10T

Ainr aan1anJ3seuyul Suinoldwi Uo sndoj - suofiedo|je Juswisnipe 198png ¥10T
ST0T-¥T0T Sunaspng

120 uojsuedxa 3|qissod pue ss320ns 4oy uoien|eas 10jid diysisunied

P0-¥5n8ny VAN3dSIa pue ‘Nd ‘dd1a

‘vYd3ddva Wouj speaj eep pue ssauue|d pue 14 - 10|id Uoliewiod diysiaunied

10-AInt s1ouue|d ya3ddve pue 1dJ - 10Jid uonew.ioy diysiauped

1snsny uopew.o4 dnouo Supjiopm

AInt JoAe|A| 01 3sanbaus uone|nday uonew.o4 dnoto Sujom
10T uoneloqe||o) |euawiiedaq ssos)

120-aunf papuawwodal aq 03 aJe sapesSdn 41 Bunadpng GTOT 404 SUOEPUIWWOIAL

AQ pamo|o} ‘Z UOISIBA SIDGIM 40} Buluue(d g UoIEN|EAS PUE JO SN BNUNRUOD

924-120 pawuoypiad sonhjeue

WI0J) PALISP SEaP! YIM 3531 pue U0[393]|0 elep - 133fo.d 10)id punoss ug

Aen-gad $921AI95 0] 559298 dA0JdWI pUe SUIPOO]) 9INPa 0} ueld D

Y1MOJ8 uo paseq spaau aniny 11pald 'q

340MIBU BUIISIXS JO JUBIXD pUBlSIapUN "B

:J3pISU0D 0} s}yauag v

‘sishjeue

40 sIndIN0 12344e ||IM elep SulsIXa JO SuoeWI| 18yl Sunou soNAjeu. WO '€

yney 1ind yneq ‘esaq si Jo Suerewsr se yans

ease0|id e ul 5|9 404 eiep jo 3uissadold pue dn ueajd uo 3uISnd04 JapPISUO) ‘7

Nd WoJj e1ep 199]|0d pue AJOJuaAu| ‘T

:sishjeuy a8euledg

qa4-AON s|@21ed yum Suiuoz jyury 2

saniunlioddo anuanal xey Ajnuap) 'q

s309(oud Juawisanul A2 Joy saiuniioddo Ajpuap) e

:1J3pISU0D 01 syyauag 'S

‘sishjeue

40 s1nd1no 1994e ||IM e1ep Suiisixa Jo suoielwi| 1eyl Sunou sonAjeue wiopad ‘v

yney 1ind yneq ‘esaq sil 4o Suejewsar

se yons eaJe 30|id e 10} e3ep Jay310 pue spuldiooy Sulp|ing a1epdn pue dn ues|d ‘¢

V(3ddVg Wouj saliepunog esaq paieusdisap Aj[eialyo 199]10) 'z

VAN3dSIQ wouy sja01ed 303)j0) T

sisAjeuy ainua] pue sniejs [eSa]

JeIN-024 sassauisng Ajjunwwod Supjew proae oy Sujuueld Jaisew Joj Indul |njasn “q

aJe $431SN|D [BLINBUBIAR.IUS BI3YM puelsSIapUN ‘B

:J9pISU0d 0} syyduUdg ‘7

‘sishjeue

40 51ndino 1034e ||Im elep unsixa Jo suolieliwi| 1eyl Sunou sonAjeue wiopad ‘€

yney und yneq ‘esaq

31 40 Suejewsr se yans eaJe 30|id e 1oy elep jo depdn pue dn ueapd JspIsuo) ‘7

VAN3dSIQ wody sja01ed 303)j0) T

sishjeuy ssauisng €207

uer-AoN $924n0s34 SuNsIxa Yam Aduaidiys pue 3d1AIas panosdw ‘e

$49pISUOD 0] S)RURY Y

‘sishjeue

40 51ndino 10344e ||IM elep unsixa Jo suoleliwi| 1eyl Suilou sonAjeue wiopad ‘€

yney 1ind yneq ‘esaq si 40 Suelewsar se yans ease jojid e 1o} elep

40 dn ues|d uo Suisno0y JapPISUO) “SunNOJ 10} BIEP BUIII2IUD 39335 SUNISIX® 3N '9

SI9 U1 3sn 1oy e1ep ssad04d pue dn ues|) ‘g

d)@ wouy eiep a1nou pue syujod dnydid a8eq.ed 309]j0) T

IsAjeuy JuswaSeue| 215ep\ pIlOS

120-3d3s suonepuawwodal Suiuoz adeys >

1UBWISIAUI 2INIINIISBIUL 104 SUOIIEIO| BSO0YD “q

s199(04d JUBWIISIAUI JOJ PSU SSISSE "B

1J3PISUOD 0} S}yaURG "€

‘sishleue

40 s1ndino 103 4e |Im elep Sunsixa Jo suoeliwi| eyl Suijou sonAjeue wiopad ‘7

e1ep }J0MIBU 193415 PUEB |Od SUnsIxa asn ‘T

:sISAjeuy S92IAIIS 0] $5920Y

Sny-Ainp Ymmous ueqn Jo siaaLp pue sadAy Ajauapl °q

yimous pajdadxa uo suoisiap Adjjod aseq ‘e

:J9pISU0d 01 s1yauag ‘¢

SO1AeUY WIOWd ‘T

UISUOISIA JO AJSISAIUN WOJY 1B 199]|0D T

:sisAjeuy Yimolo wn|s pue ueqin

sindino Jodad a1nAjeue uoy Suiuueld
10T sanAjeuy ‘swaishs ‘ereq

paemio4 SUINOAl 10} BuldWI] pasodoid




99

¢T-0T 3unf
g-zaung
aunr

aunr

L ke

AeN-yosey
yaley

23010

3dag pua

doysyiop SuisnoH pagejueapesiq Jeseduaq e3o)

44e1S 1dD 40 Sulutes) pue JuawdojaAap S|9GIA Jeseduaq eloy

Jeseduaq 10y 01 S|IDGIM PUE T4 JO UOIIINPOIIU|

SJuaWaA0IdWI 31N1ONJISEIUL TdD) 40§ 3Sanbas 198png
(diysisaupied-yimous-uaaid
-eal0y/j21q/3uswdolanapa|qeuleisns/oidol/ua/sl1oyuegpuom mmm//:diy)
puN4 1sNiJ YIMoID U9 BIIO0Y O} UOISSNISIP pue asnoy uado 14D
V3ddVa Ul pa1anodsip elep S|9 Jo Suissadoid pue ‘uolien|eas ‘uoildalo)
dn1as yuswdinba mau ‘pauly eis :Suiuado 14D

1ury Ng| 03 Ape|A yed wody uonisues) diysiapes| 1dd)

paseyoind juswdinba mau ‘pasojdxa Sulyeys ‘paidoniisuod adeds 1dd
pPaduUAWWIOD Jueg PO YIm Judawasesua uonejuawsaldwi 1d)

10¢

€T0C

paysi v 1IN Jolely




19

JINVE QTHOM 3HL

ueydeseyip SueA indino uep doysyiom uenfnj (1)
L' ‘nemiequuy tury i :epaddegq Liep Isejuasaid | ST'0T — 00°0T
Jubg plIOM YL WO.If SYIDWII JWOI[3MN
pewes Jnwie| elunQ »ueq Lep ueinquwes | 00°0T — St'60
wpa] bpaddog Jabspduaq fo 4oApbiN Y1 Wo.f SIDWI JWOI[IM
epaddeg w1l Jeseduaq ejoyi|ep ueinques | Sy°60 - 0£°60
wpa] bpaddog Jpspduaqg pioy bpaddbg woif 1oday
epaddeg wi| Jeseduaq ejo) epaddeg 1uep uesode] | 0€'60 — ST°'60
JafAnid pup ‘wayiuy [puoiabN a3y buibuis ‘syupwal buiuado
wpa] bpaddog ‘0303044 eoqd
epaddeg wi]‘|0)0104d ueedequwad uep eAey eisauopu] ueyiAueAusn ‘ueednquiad | ST'60 — 00°60
wha bpaddng uoipJisibay
epaddeg w1 Ised3si3ay | 00'60 — 0£°80
1331U3said ppuaby awij
eJediquiad epuady npjepm
‘vI0Z ‘0T aunf “Aopsany

v10Z unf QT ‘eselas

V1 INYO4 ALID ALNS HINVE ATHOM ‘YVSVdNIA va3iddve

ONDIVIW AJ170d Y04 LNFWIDVNVIN VLVA ‘-4VSVdNIA NI ONISNOH ANV SLNIWITLLIS INNTS

NWIVIIGIN NYNNSNANId INLNN V1VA NVVIO1iON3d
“HVSVdN3d 1d HNAWNX NVHVYININY3d NVYA NVIADINIAYAG

) \
L

X
_‘/

T

-

dOHSHEOM

N YL¥0 NYIOT
YYSHGN3C 1 AN NYHYANE3d YO NYINIYE3c,

-
&
i

e




89

ubypfigay ubunsnAuad 3yniun bIPG UPDOJaBUS :4DSDAUAQ IP YNWINY UDYDWINISH UDP UDWINNWISH _ 4

)NSINSS SIpUY
:Jojelljised

‘(uedunfuny

Iseyo| ed13 yniun ejad ediy jedepusw Suisew-3uisew) eyasad
uisew-3uisew epeday €y uednyn wejep eipasia) Sueh elep
uep eyad 1snquasip uep iseyo| uedunfuny jynjun Jejueduad

OT'eET—Sv'Cl

youny

Sueis ueye

Sy'¢1 —-00°¢CT

}NSINSS Salpuy

"$313IN119D doysyIom
Jo uonounjdxa ayy pup upsoduag ui buisnoy Jof sisAjpup pup buruun|d

doysyiom uejei3ay /epuasde leusdusw uese|afuad desedusaq
Ip ueyewnuad yniun sisijeue 1sualod uep ueeueduaad

00°CT-0€'TT

BUBLY
lwey uewoAN (g
suJdie) uaydais (T

buppw-Adijod sof piop [PIIDS fo d2UDIIOdWI 3Y] (Z)
snaJp buisnoy Jo buiddobw [pa1uyaal fo aoualiadx3 (T)
;uawanosdwy bundwpy uo s1adxa Aq uoiILIUISIIH

uesninday
uejiqweduad wejep |eiseds ejep eAuduinuad (¢)
ueyewnJiad uesemey depey.ay siuydl ueedwad (1)
:Sundwe)
ue3ueqwaduad jeusduaw |BUJIISYD I|ye lJep ISeuasald

0€'TT—-050T

ybaug aaffo)
leyeJns|

05°0T-0v'0T

S A IS’S “‘eundip
ewnsny euepiad nind

SIDgaM AuD apspduaq fo uoionposiuj ()

1dD Aq pai1paud burypw Adijod pup Butuupd A312 sof saiyuniioddo (€)
sjuaWIpdap 50420 BuLIDYS DIDP UO UOIIDI2d00D

Jof sanrunyioddo aya pup 14D ay1 4of paiinbai piop 3y (z)

Jbspduaq ul 742 o snivis (1)
:wpaj 1d) 1psoduag ayl Aq suopIu3sald

Jeseduaq e10y S|ogam i1seyijde depeysal uejeussuad ()
1dD eAuepe ue3uap yajosadip esiq 3ueh ueyeligoy
uesnwnJad uep e10y ueeuedsuasad depeytal Suenjad (g)
AdIS ueduap ejep buribys ewesel1dy
ueupSunway uep 1dJ yniun ueyyningip sueA eieq (g)
1dD smeis (1)
‘HENJ91 1dD Wi Isejuasald

0v'0T —ST°0T

(1d2)
qo7 buluunid A1) ay1 fo asodind pup uoizounf aya fo uordnpoiuj (g)
'suol3ipuod bujsnoy
SpJbmo] pajuawajdwi uaaq anoy 1oyl swo.iboid pup saiijod
Upsoduag ul s1uawaj133s buisnoy Jo suoiipuod pup abuajoy) (z)
sindino pajdadxa pup doysyiom ayi fo asodind 3y (1)
:ppaddng Aq uoiipiuasaid

(1dD) e 8uiuueld
Au eAuyniuaqip uen(ny uep 1s8uny uejeuasuad (§)
‘ynwny uewpNWJad
1183493 ueynye|ip Suepas SueA nele ueyne|p
yepns 3ueA weidoud uep ueyefigay ‘Jeseduag
1P ynwiny uewpnwJad Isipuoy uep uesuejue] (z)




69

ubypfigay ubunsnAuad 3yniun bIPG UPDOJaBUS :4DSDAUAQ IP YNWINY UDYDWINISH UDP UDWINNWISH _ €

wnaj arns
Jung pj4opM Y1
wpa bpaddng

App 1xau ay1 Jof sdowi sisAjpup bujuuo|d
14DIS pUD SIdqUIAW W3] Y1m sbulpulf 3yl a4pys ‘dpaaJ 03 4ay1ob swoa |

awns wil 1uey y0sa Ip ueelawad yniun ueeueduasad sisijeue eyad
yueg pl4OM Wil ueyeueduaJaw lejnw uep yodwo|dy ejod3ue depeytal |Isey
epaddeg wi] 13eqJ4aq ‘1sejnyideyas ueynyejaw yodwo|ay Suisew-3uiseln | 0€' LT —O0v'9T
‘awayl paubisso 41ay3 03 buipio2o0
U9 = Wi |aAD4L S3U3W3[133s Y3 Jo Yapa 3nogp PILP SI3YIPD pup saNIIsqo dnoub yong
SalnuIW G XE = 3s Yapa
10 paiowisa awi fo yibuag olpy bungn e
ofoy ubindawad e
woal dins bupipwar e
yung pliopm ayL saniunwiwod
w3 ppaddog buisnoy 1ua4affip buiipaisn|ji ‘saxs JuaJaffip 33.4y3 03 3sin sdnoldo
‘ueyaqip SueA ewa)l 1ensas
Iseyo| Suisew-3uisew |p ueyewnad ISIpUOY }eyJ3) elep
HuUsBW 09 :ueuejeliad ueyndwn8uaw uep 1rewedusw yodwo|ay Suisew-3uiSep
HusW G Xg :ISe)0T]
NPEA 1SBWIST efey Sunqn e
eley uelndawad e
alns wip Suejewdr e
yueg pl4OM Wil epaqgJaq SueA ueyewnJsad sejjunwoy edi} ueynfunusw
epaddeg wi] 3ueA |seyo| e313 13unfunduaw yodwo|ay Suisew-3uise|n | O'9T — 0Z' €T
wpa] ppaddog 'sasnq ojuo buiiab ‘wood ay3 buinpal
epaddeg wi] siq 9 nfnusw ‘ueduenJs ueyjed3uiusw uedelsiad | 0T €T —0OT'E€T

J0jAp] uyor

‘soyinpqy 1bziy ‘suiind
uaydais ‘luipdowipyg
paipu; “AUAIN

3ISOf ‘IWD)) UDWOAN
:Spp3a| dnoub paipubisag

"YNSIN3S SaIpuy
:103031[1904

JojAe] uyor ‘suey|npqy
1bz1y ‘suJie)

uaydass ‘luiedewdeyq
eJipu] ‘ASUAIIN

3ISOf ‘lwey UeWOAN
:jodwolay ueuidwid

A2j1QpoUIDISNS PUD JUSWUOIIAUT @

AU[1qDIUINA PUD YSLI PIDZDH e

uoisnjaul [p120s e

Awouos3 |p207 °

Ayjiqow pup ainonJispifur ungin e

ainual pup buisnoH e

:sawayl

buimojjof aya uo snaof jjim 1oy1 sdnoib 9 oiui papiAlp 340 sULAIILIDY

"UO Y2133s 01 SD3UD € ay3 Jo
Yo0a fo dow gy up uanib s| Jundidirand yan3 “pILP 3Spq pup SBUIMDIP 3SDY
Jo uoinquisiq "pibp pup sdpw 3|GDJIDAD Y3 PUD SISIA 3}S 03 UOIIINPOIIU|

ueinfueldaqgay SueA ueduny3ur] (9)
ueuelualdy uep oyis ‘eAeyeg ()
1edesedAsew |e1sos Isipuoy| ({)
[e>O] Iwouoy3 (€)
ynwny uewnjnwaad anpnaisesyul ()
ueye| ueeungsduad uep ueyewnuad (1)
:INY149q 1e3egas ewa) jedepusw ueye
uisew-3uisew 3ueA yodwo|ay 9 welepay| 1Seqip e149S3d




0L

ubypfigay ubunsnAuad 3yniun bIPG UPDOJaBUS :4DSDAUAQ IP YNWINY UDYDWINISH UDP UDWINNWISH _ v

JojAey

uyor ‘siiey|npqy
1bz1y ‘suaie) uaydais
‘luzedewleyq

eJipu] ‘ARIAIIN

3ISOf ‘lwey UBWOAN

‘1iefejadip yepns SueA sasoad-sasoud

Suejuai 1ex3uis uenefun} uey3ueqwaduaw yniun uelyningip
SueA 1sewuojul 1S B1EP UBYSIINUBW UEP ISEeYI}IIuUapISUBW
3ynjun ejuiwip dnud 3uisew-3uise|A ‘eyad wejep
Jeqwe3d3usaw 1149das siyea8098 esedas Jequedduaw sasoud
ueSuap ueyjisedisn|iip (Yeuel seie ey uexiedepusw eted
‘e[19)9q ex249w eJed) sasoud del}as "sasosd yenqas |edeqas
yodwo|ay Suisew-3uisew y13ewa} ns| ueyse|afusw eungd

;jodwojay ueuldwid sisijeue uep e1ad ueseque33uad uedelsiad yodwo|ay elsdy | 00°'9T — 00'¥T
youni
dueis uexeN | 00'¥T —00°€T
‘dno.b yooa woif
J31u3asaJd |paoj paipubisag (Yyopa ujwg) sdow sisAipup Jo suolrpiuasaid dnoib 321np
dnu3 Suisew-3uisew | (Musaw g Suisew-3uisew) ueyjiseytp yepns sueh eyad sisijeue
1Jep Jajuasaid leus8uaw yodwo|ay Suisew-3uisew ya|o 1ex8uls 1ISeyuasald 00°ST-ST'CT
J0jAb ] uyor (wpay diLns Aq paiodaid s|pliaipw ‘sdow
‘spbyNpqy 1bz1y ‘sulin) Aq pa3sissp si uoissnasip ‘403pjIdLf b Aq pajioddns si W31 YIpa) aWay}
uaydais ‘updousioyg paipubisap J1ay3 03 paivja. ‘1ospduaq ul Sa}ls 334yl 3y sS04 buisnoy
AU RUAIN Jo saiyunyioddo pup sabuajipys A3 ay1 dow pup wJoisuipiq sdnoio
3ISOf WDy UDWOAN Sjuawajiies
:sppaj dnoub pajoubisaq Jo buruupid pup juawaboupbw buisnoy fo abuajpyd :xiom dno.io
(aLns yajo uexdeisip Suel
JojAe) 3uefunuad eueues uep elad ‘Joieyjise} yajo Sunynpip dnu3d
uyor ‘siey|npgy 3uisew-3uisew) uexniuaip ye|al ueh ewal-ewal yuedusp
1bz1y ‘suaie) uaydais 1ensas Jeseduaq Ip uedunfuny 1sexo| e31} eped uewnwiad
‘lujedewseyq | yex4a3 Suenjad uep eweln ueduejuel ueeelawad uep ISNYSIQ
eJipul ‘ARIAOIN
3ISOf ‘lwey] UBWOAN ‘uewpnwJdd ueeuedualad uep
jodwoldy ueuidwid | ueyewnsad uswaleuew wejep uedueluel :yodwol|dy 1snysid | ST°CT - S¥'60
'sanuniioddo pup sanss| builana-ssouo buiAfizuapl sas 3aay3 || SS0I0D
YoM sdnoi9 'sa|quianijap ajdwioxa + 3[npayas s,Abp ayl 01 Uo11INPo.IIU|
ynwny uewpinwJad
1eyJa3 3uen|ad uep nsi-nsi Iseyi1auapISusw [ejnw ewelad
ey 1p 13eqip ye|a1 SueA yodwo|ay Suisew-3uisew euewip
)NSINDS SIpuUy yojuod-yoluod uep enpay ey |empel leusadusw uesedfuad | S¥'60 - 0E'60
‘buiuup|d pup bupypw-Adijod pasng-sisAipup ayi Jo Aypuondunf
aY31 31bJisuowap 1by3 salpnis aspd Uo qoy wio A1) @ins Aq uonpluasaid
|eiseds ejep sisijeue siseqdaqg ueeuedualad
uep uesninday uejiqweduad ep 1sSunj Suejual
qe7 wJo4 AN @1ns snsey 1pn3s leuaduaw geq wio4 AND gLNS Y3|o Iseluasald | 0€°60 — 00°60
wpa] bpaddog uonesi3ay
epaddeg wi] Ised1sI8dy | 00°60 - 0€'80
131Uasaid ppuaby awiy
eJedlquiad epuasy npjlem

‘BI0Z ‘TT dunf ‘Abpsaupam
¥T0Z un[IT ‘ngey




ubypfigay ubunsnAuad 3yniun bIPG UPDOJaBUS :4DSDAUAQ IP YNWINY UDYDWINISH UDP UDWINNWISH _ S

JojAey

uyor ‘sieyinpqy

1bz1y ‘suaie)

uaydais ‘juzedewueyq
eJipul “AAUAOIN

JISO[ ‘lWey UBWOAN

ueyleqwed8usw SueA eyad neje sasosd weadeiq (€
ueynfleip
SueA uese3ed 1uep ujod-ujod edniaq ueseydury (g
ueysnwnJip
3ueA ueyefigay nele euedual liep Jequied uep eueduay (T
:}1ey43} Isedisn| ueduap 1dey3us|ip
snJey uesede3d 3uisew-3uiseln ‘eweypad 1uey eped nefuiyip Suel
Ise) 0| 13eq 195 uoy ueh ueyeligay uep ueeueduasad ¢ ledwes
T uey3ueqwaduaw }nun ejujwip ueye yodwo|ay Suisew
-yise|n "uedap 9y unyel 0T uep g‘T npiem exyduel wejep ynwny
uewpinwada uswaleuew Jesep 1edeqas ueyeundip jedep
3ueA ueyeligay uep ueeueduasad ueyduequiaduaw yniun
lejnw dnu3 Suisew-3uisew ‘eAuwn|agas ueyduequadip ye|a:
SueA sisijeue uep jinedisijed ueelswad sasoud ueylesepuag

:jodwo|ay ueuidwig ‘ueyefigay ueSueqwaduad ynjun ueeuedualtad uep sisijleuy | 0€'¢T - 00°0T
JojAey
uyor ‘sueyinpqy ‘Pa1020||D $136 311S Yo 1bY] 3INSUS SI0IDI1I0H “ADP 3Y] JOf
1bz1y ‘suaied | wo sn20f 01 $31Is 334Y1 3y1 fo auo $x21d W33 YID3 :SWD3I] 0} SIS JO UOIIDIO|Y
uaydais ‘luedewueyq
eJdipu] ‘AUAIIN ‘Iseyo|e 1edepuaw Iseyo| dei} nejey ueyiisewaw
9ISOf ‘lwey uewoAN 1edep Joieji|iseq ‘ueysnyo4ip ynun uedunfuny isexo| ediy 1uep
»jodwoldy ueuldwid nies yijjwaw yodwo|ay del3as :jodwo|ay 419d ISeyo| ISe)o|y 00°0T-St'6
'$3|qp4anljap ajdwbxa pub 3|npayas s,Abp ayl 03 UoidNPoIIU|
yoluod-yoluod
JNSINDS SIpuUY ueledweAuad uep e3119Y 1dey |lempef 1eusadusw uese|afuad S'60-0€'6
Juawaboubw pup daaxydn piop 4ojnbai
10 S4OS pup sa1aijod bulibys pipg Jo sajdwnxa 3213o04d 353G UO UOIIDIUISIId
JojAe] uyor JN1ela) eaedds elep uswafeuew uep ueedeyijdwad yniun
/Asusams esi dOS uep ejep 3ulieys ueyeligay yoluod leusaduaw |seiuasald | 0€'60 - 00°60
wpa] bpaddog uoi10435163Y
epaddeg wi] Ised1si8dy | 00°60 - 0€'80
121u3asaid ppuaby awij|
elediquiad epuasdy nplepm
"b10Z ‘TT dunr ‘“Abpsinyy

v10Z unf gt ‘siwey

‘dnoub yooa wouif
433uasaud |paoj paipubisag

yodwo|ay Suisew
-8uisew Ja1uasald

‘'sbuimpap ssasoad onnhpun pup sdow dno.b fo suoiapIU3SAId
sisijeue uep yodwojayJad ejad Isejuasald

00:£T-00:9T

JojAp] uyor

‘slpyinpqy ibziy ‘suiin)
uaydajs ‘luipdowipyg
oaipul ‘AUAIN

2ISOf ‘IWby UDWOAN
:$ppa| dnoub paipubisag

‘paIpn1s $assado.ad ayl fo MaINIIAO0 3104220 ub dojanap

01 papaau uonpwioful pun bipp Y3 1si| pup Aflauapi 01 payso si dnotb yoo3
‘dow b Uo paya1axs so jjam sp Ajjpa1ydoab buimo.ap ssasold

D Yum paipJisnyji si (ainuay pupj bujuipiqo Jo ssazoud iom o3 sAauinof
|D21dA} *6°3) $$320.4d YopnF *$3sS320.4d SD SaNss| 211bWaYy] s,dnoab ay uipjdxa

03 sbuimp.p 213A|pup pupb sbuimp.p dow A3y Jo uoipipdaid iom dnoio




¢l

ubypfigay ubunsnAuad 3yniun bIPG UPDOJaBUS :4DSDAUAQ IP YNWINY UDYDWINISH UDP UDWINNWISH _ 9

‘dnob
Yopna wouf siajuasaid
20| paipubisap z-T

'Sd@ ul sanssi bujuupyd jupliodwi] BuISSappp UO UO0IIDI0qD||0I [DIUAWIIDAIP
55042 pup $31314014d 74D UO UOISSNISIP 3|qDIPUNOI D AG PIMO]|Of SUOIIDIUISIId

"SDapI 3say3 Jo SasAIpUD 11fauag-1S0I PISDG-3IUIPINS

pasodoud pup spapi ‘spaau bipp ‘sdow sisAipup dnoub fo suoipiuasa.d |pui{

Jesedua ejo) Ip ueeueduasad et} ueseded

-ueseSes ueyisesi|ealaw welep gdds Jelue Isedoqe|oy uep “1dd

yniun seliold Sueulal |aued IsnysIp Ya|o 1InYlIp ISeIuasald

dni8 | ‘|nounw 3ueA uese3e3-ueseded ueyjisies|jeasaw eund ueynsnip
8uisew-3uisew liep SueA 1pInqg siseqJaq J11q249 SueA sisijeue uep ueseded ‘elep
Jojuasaid gz neje T ueyningay “odwo|ay Jad eyad sisijeue uep |euld 1SeIUSSdId 00°LT-00'ST
'S|D1I2IbW UOoIIDIU3SAId [puLf 3yl Jof uoidnNposd uo sanuiauod yiom dnoo
‘|euly 1sejuasaud
yodwo|ay ueuidwid 1491w ueyjiseysduaw yniun infuejuaq yodwo|ay efidy | 00°ST - 00°ET
youni
dueis uexeN | 0€'ET —0€'CT

JojAoy uyor

‘supyinpqy 1bziy ‘suiip)
uaydajs ‘iuipdowipyg
oJIpU| “AUAIN

aISOf ‘I UDWOAN
:sppa| dnoub paipubisag

$aI3IN1190 pub SPapI paisabbns

SS3JppD 03 SUOIIPIOGD|0I [DIUBWIIDAIP SSOID /1dD pasodold O

$24npadoid buniado pippupis pup ‘Ajjod bulioys

DIDP D pPipMO] Suoisabbns ‘bulipbys piop Jof sanjuniioddo  q

‘awii} 3541 3y 1of pa323|joa aq 01 paau pjnom ssasoid

siy1 Ag paifizuapl biop IDYM ‘Papaau saippdn ‘s1sixa DIDP IDYM D

ssnasip sdnolo ‘Aauabp 3|qisuodsa. 01 buipi022o paipbaibbo

aip (z Ab@ uo dnoub yopa Aq palfiuapi) spaau pibp pub uonpwIoful Y| (¥

‘03 2n422p A|pI130dS
Aay3 oym pup jpsodoud ay3 fo sifouaq pup s3s03 3yl 330JISUOWIP O3

pasn aq ubd sisAjpup |p1apds 1oym bupaisn|ji dow Jo woibpip ssasoidy (€

‘papl pasodoud ayy buizupbwwns syulod 1a(nq A3y (Z
*Aa110d 40 uonuaniayul pasodoud ayi fo sbuimp.ip puo upidy (T
‘YHm pajbaasniji 3q pjnoys bap!

pasodoud yoo3 “331s ay1 anoisdwi pjnom 1oy3 sbapi Ad1jod 4o buruupid 33342U0

€-1 dojanap o3 paysp si dnoab yoo3 "awpifawil Ap3A-0T pup G ‘T O UIYHUM

UawWa133s buisnoy uasoyd ayi anosdwy pinod 1oy1 sbapi As1jod pub buruuojd

buidojanap s14p3s dnoub yaoa ‘Ajsnoinaid padojanap sisAipup ssasoud pup
buiddow ay3 uo pasog ‘1uawdojanap Adijod puo buiuupid o3 sisAjpup woi

'se3edIp yepns SueA ueeuedsuasad
uep ueseded ueypninmaw yNun 14D
ue3uapads Jelue |sesoge|oy jynun ueseder) e

d0S

uep elep Sulieys uexefigay 1ex493 ueles-ueles
‘ejep Sulieys 1uep yajosadip esiq SueA Suenjad e

‘ninyep yiqs|4s1
Isey113uaplp nj4ad SueA ‘ueyien3unnip npad

3ueA ede ejep ‘epe 3ueA ede ejep InyelaSus|n e

3njun ueynyeip yodwo|ay|
ISnYSIQ “Hexda3 3ueA adys inanuaw ueyindwnyjip
uelpnway (enpay ey Ip yodwo|ay der yajo

Iseyiuaplip Sued) ‘elep ueyningay Suejual Isewoqu| (¢

ueynfelp SueA jesodoud 1uep ueduninay ueynfunusw
ynjun ueyeungip yedep SueA |eiseds sisijeue




€L

ubypligay ubunsnAuad ynaun LIBG ULL[O}IBUSY :ADSDAUQ IP YNUWINY UDYDWINId] UDP UDWIYNWLIAY _ L




V.

(Ndg) tesedua(q eioy] ueyeuelrad J1ojuey ereday]
(ganHS1q) resedusaq e10y] uedunqny.aad seul(q ereday
Wvdad

eandeyptap nd seulq

ageurelp pue speo. - (d) Tesedua( g0y wnuwy) ueeliaxad seuiq ereday
(d>31q) 1esedua( B30y UBUEBWELIS] UEP UBYISIa(a)] Seul( ejeday]
(ST3INIQ) 1esedua( e10)] UBIRY3SAY Seulq ereday]

(H19) tesedus( e10y dnpiy ueduny3ur uepeg ereday]

eley] unqq esa( ejeday]

eley] uendawad esa( ereday]

duerewa[ unsn( ereday]

yney 1ind yne( esa( ereday]

ueje[as Jesedus(g yewe)

Jnuwi], Jesedua( jeuwre)

jeteq Jesedua(g jewe)

e1ey() Jesedua( jewe)

Jesedua(] e103] BS9( UBYBIULIDWA] Ukp JeMeledsely ueedeplaquad uepegq efeday]
JTesedua( e10y] [1dIS uejele) uep ueynpnpuaday] seulq ejeday]

Jesedua( e10y] el1ay] e3eus ], uep [e1sos seulq eeday]

JTesedusaq
B10)] [EPOJN UBWRURUS{ UEp Njuld nies npedis], ueul(tad ueuede[ad uepeq ereday]

JTesedua( ©10)] BApeIN STPlEN

Jesedua(q BI0YI[EM
Tesedua(q €10y

LSIT STALIANI



S

(ue3msuoy) euelly Twey uewWoAN yedeg
(ueansuoy]) uemelrisy eday apey yedegq
SjueInsuo)
Jesedua(] ejoy] ueunguequiad Yy yodwolay
BISOUOPU] NPUIH SE}ISIdAIU() BIO0Y UED YeAB[IA\ UBBUEBDUSISJ IPNIS Weldoad
eueAep() SeISISAIU() INISIY uesnan|
JTPpedy
(Ls
‘ereuwrens 39y [) uewnjnuwiiad ueduequiaguad Jaxres uepiq ejeday uep sLIeILINIS

unsn( efeday uep esa( ereday

:(e1n[ ng eAue]) ueyeque],

(N1d) 1esedua( e10y] BIE3AN MNLIISIT UBBYEBSNIa]

(ggdg) tesedus( e10y] yelaeqeueduaqg ueduendgueusd uepeqg

(w02 3,upIp - [949] £310 — S4g) Tesedua(q e10Y] YIISNEIS IESNJ UBpERY J03uEey e[eday]
(VaNddsiq) tesedua(q e10y ueredepuad seul( ejeday]

(LI - OANINO3ISIA) Tesedua( €10y BYIIBULIOJU] UBp ISEIUnwo}] seul( efeday]
(d¥.1.a) 1esedua( v103] UeyeWNI9{ Uep dueny eie], seuiq ereday

(vadgddv4) tesedusq
B10}] yedse(d CNCSMCNQEQ& ueeuedus.lad uepeqg thomm—mm uep ele(d mcmﬁ_m_ N_NQQM

(vaaddvd)
JTesedua(] B10Y] Yelae( Jelielaayas ueunduequiad weldold ueideq ereday]



