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Introduction

Cities in Southeast Asia (SEA) are exceedingly diverse,
ranging from hubs of the global economy to small
marketplaces in remote areas. Most countries in SEA,
despite large regional disparities at the beginning

of the 2020s, have made significant achievements on
a number of indicators in the Agenda 2030 Sustainable
Development Goal (SDGs) framework. For example,
significant progress has been made in achieving SDG
4 (quality education) and SDG 9 (industry, innovation
and infrastructure). The region has also achieved
considerable success on the SDG 6 (clean water and
sanitation) indicator for “Access to safe drinking water
services” in the last decade. However, little progress
has been made on almost all other water-related
subgoals, as is also the case with SDG 11 (sustainable
cities and communities) and SDG 13 (climate action)

[1].

The success of Agenda 2030 will mainly be decided

in cities. By 2050, nearly 70% of humans are expected
to live in urban areas, making urbanization one of
the 21st century’s most transformative trends, and
intensifying the economic, social, environmental

and cultural challenges and opportunities. In its shared
vision for a better and more sustainable future, the
New Urban Agenda (NUA) underlines the importance
of water for the development of cities and human
settlements. Urban planning processes should incor-
porate integrated water resources planning and man-
agement, considering urban-rural linkages, at the
local and territorial scales, ensuring the participation
of multiple sectors, stakeholders, and communities.
The NUA calls for strengthening the role of small and
intermediate cities in enhancing food security and
nutrition systems, providing access to sustainable,
affordable, adequate, resilient, and safe housing, infra-
structure and basic needs services, and facilitating
effective trade links across the urban-rural continuum

[2].

Many secondary and tertiary cities and towns in SEA
are experiencing rapid but quite often insufficiently
planned and managed developments which result in
major challenges: the sustainable protection of water
resources; the reduction of vulnerability to climate
change and disaster risks; and the effective provision
of water-related public services for all citizens.

In other words, they are struggling to establish more
livable, climate change-resilient and inclusive cities.
Often insufficiently equipped with institutional capac-
ities, effective management and financing models,
adequate administrative mandates and effective
procedures, many city administrations in SEA find it
difficult to develop and maintain efficient and sustain-
able water infrastructure, to ensure the comprehen-
sive provision of water related public services, and

to protect their water resources. Furthermore, the
impact of the COVID-19 pandemic on urban residents
has drawn more attention to the spatial and socio-eco-
nomic aspects of cities [3].



There is increasing agreement among urban devel-
opment decision makers, scholars and practitioners
that classical models of urban planning and water-
related infrastructure development alone cannot meet
the development challenges of these cities. They no
longer reflect the cities’ realities, needs and capacities.
Current planning approaches and implementation
schemes for these cities should be rethought.

The management of urban water resources should

be removed from a solely sector-focused approach and
understood as a cross-cutting issue of overall urban
development. Infrastructure development should rely
on flexible, integrated and financially sustainable
modular approaches that can adapt to the development
and needs of cities over time. New governance
structures at city and neighborhood level involving city
administrations, communities, citizens, the private
sector, civil society institutions and academia should
allow a polycentric management of water resources.
This required comprehensive urban transformation
may be guided by concepts such as “water-sensitive
cities” [4] or “water-wise cities” [5].

Although multiple approaches, instruments and
experiences for the development of water-sensitive
cities are already available worldwide, these are
either completely lacking for secondary and tertiary
cities in the SEA region or only exist in isolated

cases. This need is addressed by the practice-ori-
ented, interdisciplinary research project “Polycentric
approaches to the management of urban water
resources in Southeast Asia” (PolyUrbanWaters). Here,
cities, academic institutions and civil society organi-
zations from Cambodia, Germany, Indonesia, Laos,
Thailand and Vietnam are working together with

the aim of developing approaches and instruments for
the establishment of water-sensitive secondary and
tertiary cities in the region. By these means, the project
contributes to the localization of the SDGs and the
NUA by supporting processes that define, implement
and monitor local-level strategies to reach global,
national, and subnational targets.

This report publishes the results of the Definition
Phase (2019-2020) of the PolyUrbanWaters project,
which is funded by the German Federal Ministry for
Education and Research (BMBF). Based on intensive
consultation processes with partner cities in SEA, the
project partners developed a concept for the Research
and Development Phase of the project (2021-2025)
and examined experiences and trends of sustainable
urban development in the region in its regulatory,
technological, economic, administrative, institutional
and ecological dimensions. The work presented here:

contextualizes polycentric approaches to urban
water management as a relevant cross-sectoral
instrument for localizing Agenda 2030 and the
NUA, especially for secondary and tertiary cities
in Southeast Asia;

introduces a conceptual framework for how the
integration of innovative urban planning approach-
es with urban water resources management can
contribute to the establishment of water-sensitive
cities in the context of rapid urban transformation
processes and limited institutional capacities;

identifies main features of how planning and im-
plementation processes for water-sensitive cities
can be configured and which prerequisites
should be created on the local and national levels;

presents the research design of the PolyUrbanWaters
project, which has the main goal of developing
scalable and transferable instruments for polycen-
tric water-sensitive urban development, the validity
of which will be tested at the local level; and

includes analyses (elaborated by PolyUrbanWaters
network partners) of framework conditions and
experiences that are relevant for a water-sensitive

transition of secondary and tertiary cities in SEA.

Further project results and updates are available on
the website www.polyurbanwaters.org.

Bangkok, Berlin, Bremen, Cologne, Hamburg, Hanoi,
Phnom Penh, Sleman, Solo, Vientiane, Yogyakarta

March 2021
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Pengantar
Bahasa Indonesia

Kota-kota di Asia Tenggara sangat beragam, berkem-
bang dengan pesat dengan rentang cakupan mulai
dari pusat-pusat kegiatan ekonomi global sampai ke
tingkatan sentra perdagangan lokal/tradisional di
wilayah terpencil. Meskipun ada kesenjangan antar-
daerah yang lebar diawal dasawarsa ketiga abad
ke-21, sebagian besar negara di Asia Tenggara telah
berhasil dalam pencapaian yang signifikan dalam
beberapa indikator Agenda 2030 pada kerangka kerja
Sustainable Development Goals (SDGs) atau Tujuan
Pembangunan Berkelanjutan (TPB). Sebagai contoh,
beberapa negara menunjukkan kemajuan yang ber-
arti dalam mencapai TPB 4 (pendidikan berkualitas)
dan TPB 9 (industri, inovasi, dan prasarana). Pada
dasawarsa terakhir, Asia Tenggara juga dinilai cukup
berhasil dalam mencapai indikator TPB 6 (air bersih
dan sanitasi layak) untuk “akses ke layanan air minum
aman”. Beberapa kemajuan yang cukup berarti juga
telah diraih di hampir semua sub-tujuan dalam TPB
yang berkaitan dengan air dan pengelolaannya.
Kondisi yang sama juga didapati pada pencapaian
TPB 11 (kota dan permukiman yang berkelanjutan)
sekaligus TPB 13 (penanganan perubahan iklim) [1].

Keberhasilan pencapaian Agenda 2030 akan sangat
ditentukan oleh perkembangan yang terjadi di kota.
Pada tahun 2050 nanti, sekitar 70% populasi dunia
diprediksikan akan tinggal terutama di wilayah
perkotaan sehingga urbanisasi akan menjadi salah
satu tren perpindahan penduduk pada abad ke-21.
Hal ini berdampak pada makin meningkatnya tan-
tangan sekaligus peluang di bidang ekonomi, sosial,
lingkungan, dan budaya. Dalam visi bersamanya
untuk mewujudkan masa depan yang lebih baik dan
lebih berkelanjutan, The New Urban Agenda (NUA) atau
Agenda Baru Perkotaan menekankan pentingnya air
bersih untuk membangun kota dan permukiman.
Proses perencanaan perkotaan harus mempertim-
bangkan perencanaan dan manajemen sumber daya
air yang terintegrasi dengan mempertimbangkan
aspek interaksi desa-kota dalam skala lokal dan
daerah, guna memastikan peran serta dari berbagai
sektor, pemangku kepentingan dan masyarakat.
NUA mewajibkan penguatan peran kota kecil dan
kota sedang dalam meningkatkan sistem ketahanan
pangan dan gizi, memberikan akses ke perumahan,
prasarana dan layanan kebutuhan dasar yang ber-
kelanjutan, terjangkau, memadai, andal dan aman,
serta memfasilitasi hubungan perdagangan yang
efektif antara kesatuan desa-kota [2].

Banyak kota sekunder dan tersier di wilayah Asia
Tenggara berkembang dengan pesat namun sering-
kali kurang terencana dan terkelola dengan baik yang
berakibat pada munculnya tantangan besar; yang
berkaitan dengan perlindungan berkelanjutan terha-
dap sumber daya air, mitigasi kerentanan terhadap
perubahan iklim dan risiko bencana, serta layanan
publik yang efektif terkait penyediaan air bersih
untuk seluruh penduduk. Dengan kata lain, kota-kota



tersebut kesulitan mewujudkan kota inklusif yang
lebih layak huni serta tahan terhadap perubahan
iklim. Seringkali karena kurangnya kapasitas institusi,
manajemen keuangan yang efektif, wewenang peme-
rintahan yang memadai serta prosedur yang efektif,
banyak pemerintahan kota di wilayah Asia Tenggara
kesulitan dalam membangun dan memelihara pra-
sarana air bersih yang efisien secara berkelanjutan;
termasuk didalamnya memastikan terselenggaranya
penyediaan layanan terkait air bersih secara menyelu-
ruh sekaligus melindungi sumber daya air yang ada.

Para pengambil keputusan, akademisi dan praktisi
pembangunan perkotaan makin sepakat bahwa
perencanaan kota dan pembangunan prasarana air
bersih yang konvensional saja tidak dapat meng-
atasi persoalan pembangunan di kota-kota yang

ada. Perencanaan pembangunan tersebut tidak lagi
mencerminkan realita, kebutuhan dan kapasitas yang
sebenarnya. Pendekatan perencanaan dan skema
pelaksanaan yang ada sekarang perlu dipertimbang-
kan ulang. Manajemen sumber daya air perkotaan
harus dipisahkan dari pendekatan yang semula hanya
berfokus pada satu sektor dan selanjutnya harus
sejatinya dipahami sebagai persoalan lintas sektor
dalam pembangunan perkotaan secara keseluruhan.
Pembangunan prasarana harus didasarkan pada pen-
dekatan modular yang fleksibel, terintegrasi dan sta-
bil secara finansial; yang mampu beradaptasi dengan
pembangunan dan kebutuhan kota yang semakin
berkembang seiring berjalannya waktu. Struktur tata
kelola pemerintahan baru di tingkat kota dan daerah
yang melibatkan pemerintah daerah, masyarakat,
warga, sektor swasta, organisasi masyarakat sipil dan
akademisi harus memungkinkan terciptanya manaje-
men polisentris terhadap sumber daya air yang ada.
Perubahan pembangunan perkotaan menuju arah
yang lebih baik atau transformasi perkotaan kompre-
hensif termaksud ini dapat didasarkan pada konsep
seperti “kota ramah air” [3] atau “kota bijak air” [4].

Meskipun sudah ada berbagai pendekatan, instru-
men dan pengalaman terkait pembangunan kota
ramah air ini di seluruh dunia, namun aspek-aspek
ini sama sekali belum ditemukan di kota sekunder
dan tersier di wilayah Asia Tenggara; atau hanya
dapat ditemukan pada kasus-kasus tertentu saja.
Kebutuhan atas pemecahan persoalan ini dijawab
oleh suatu proyek yang bernama “Pendekatan
Polisentris terhadap Manajemen Sumber Air
Perkotaan di Asia Tenggara” yang berorientasi pada
pengalaman dan pelaksanaan di lapangan serta
penelitian lintas disiplin ilmu dan implementasi-
nya. Dalam proyek ini, kota, institusi akademik dan
organisasi masyarakat sipil dari Kamboja, Jerman,
Indonesia, Laos, Thailand dan Vietnam bekerja sama
guna mengembangkan pendekatan dan instrumen
untuk terwujudnya konsep kota sekunder dan tersier
ramah air di wilayah Asia Tenggara.

Melalui pendekatan dan instrumen tersebut, pro-
yek ini berkontribusi terhadap penerapan Tujuan
Pembangunan Berkelanjutan serta Agenda Baru
Perkotaan di wilayah setempat yang mendukung
semua proses yang menetapkan, melaksanakan serta
memantau strategi tingkat daerah untuk mencapai
target daerah, nasional dan global.

Laporan ini mencantumkan hasil dari Fase Definisi
(2019-2020) proyek PolyUrbanWaters yang didanai
Kementerian Pendidikan dan Riset Federal Jerman
dan bisa diakses oleh masyarakat yang berminat
pada topik ini. Berdasarkan proses konsultasi intensif
dengan kota-kota mitra di Asia Tenggara, mitra proyek
telah menyusun konsep untuk Fase Penelitian dan
Pengembangan proyek ini (2021-2025) dan mengkaji
pengalaman sekaligus tren dalam pembangunan
perkotaan yang berkelanjutan di Asia Tenggara dalam
aspek regulasi, teknologi, ekonomi, pemerintahan,
lembaga dan lingkungan. Laporan ini mencakup:

kontekstualisasi pendekatan polisentris terhadap
manajemen air bersih perkotaan sebagai instru-
men lintas sektor yang relevan untuk implemen-
tasi Agenda 2030 dan Agenda Baru Perkotaan di
wilayah setempat; terutama untuk wilayah perko-
taan sekunder dan tersier di Asia Tenggara;

penyajian kerangka kerja konseptual untuk
menunjukkan bagaimana integrasi antara pende-
katan dalam perencanaan perkotaan yang inovatif
dan manajemen sumber daya air perkotaan mam-
pu berkontribusi pada pembangunan kota ramah
air dengan proses transformasi perkotaan yang
cepat dan kapasitas institusi yang terbatas;

identifikasi aspek-aspek utama terkait bagaimana
proses perencanaan dan pelaksanaan untuk mewu-
judkan kota ramah air dapat disusun dan prasyarat
yang harus dipenuhi di tingkat daerah dan nasional;

penyajian desain penelitian proyek PolyUrbanWaters
yang tujuan utamanya adalah pengembangan
instrumen terukur untuk pembangunan perkotaan
ramah air yang polisentris, yang validitasnya akan
diuji di tingkat lokal; dan

analisis (yang diuraikan oleh mitra jaringan
PolyUrbanWaters) terhadap kondisi dan pengalam-
an dalam kerangka kerja ini yang sesuai dengan
peralihan menuju kota ramah air untuk kota
sekunder dan tersier di wilayah Asia Tenggara.

Hasil dan pembaruan lainnya terkait proyek ini
tersedia di situs web www.polyurbanwaters.org.

Bangkok, Berlin, Bremen, K6In, Hamburg, Hanoi,
Phnom Penh, Solo, Vientiane, Yogyakarta

Februari 2021
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Gigi thieu
Viethamese

Céc thanh phé & khu vuc Dong Nam A (SEA) rat da
dang tur cac trung tdm cda kinh té toan cau tdi cac thi
truong nhd & cac vung sdu vung xa. Hau hét cac
quéc gia tai Dong Nam A, du c6 su chénh léch 16n trong
vung vao dau thap nién thi 3 cda thé ky 21, gio day

da dat dugc nhirng thanh tuu dang ké vé mot sé chi sé
trong khudn khé muc tiéu phat trién bén virng cla
chuong trinh nghi sy 2030, vi du c6 nhirng tién bo dang
k& trong Muc tiéu phat trién bén virng s6 4 (chat
lwgng gido duc) va muc tiéu phat trién bén virng sé 9
(cdng nghiép, d6i mai va co sd ha tang). Khu vyc BDong
Nam A cling dat dugc cac thanh tuu dang ké véi muc
tiéu phat trién bén virng s6 6 (nudc sach va vé sinh),
tire la chi s6 vé “ti€p can vai cac dich vu nudc uéng an
toan” trong thap ky trudc. Tuy nhién, hau hét cac

chi tiéu phu vé nudc lai hau nhu chua dat dugc, cling
tuong ty nhu muc tiéu phat trién bén virng sé 11

(cac thanh ph6 va cong dong bén virng) va sé 13 (hanh
déng phong chéng bién déi khi hau) [1].

Thanh céng clia Chuong trinh Nghi sy 2030 sé& chd
yéu do cac thanh pho quyét dinh. D&€n nam 2050, theo
du kién gan 70% dan sé sé séng tai cac khu vuc do
thi, diéu nay khién cho cdng cudc dé thi hda dugc coi
la mét trong cac xu hudng dich chuyén I6n nhat cla
thé ky 21, n6é dong thai cling lam gia tang cac thach
thirc cling nhu co hdi vé kinh t&, xa hoi, moi truong
va van hoa. V&i tam nhin cho mét tuong lai tot dep va
bén virng hon, Chuang trinh Nghi su d6 thi magi da
nhan manh dén tam quan trong clia nudc trong viéc
phat trién clia cac thanh phé va cac khu dinh cu cho
con ngudi. Qua trinh quy hoach d6 thi nén xét dén céng
tac quy hoach va quan ly cdc ngudn tai nguyén nudc
téng hgp cling nhu su két néi gitra ndng thén va thanh
thi & quy mé dia phuong va lanh thé, ddm bao rang
c6 sy tham gia clia cac co quan lién nganh, cac bén lién
quan va cong dong. Chuong trinh Nghi sy d6 thi méi
(NUA) kéu goi nang cao vai tro clia cac thanh pho vira
va nho nham dat dugc chu trinh an ninh luong thuc
va dinh du@ng, cung cap kha nang tiép can cac dich vu
nha & an toan, véi chi phi hgp ly, pht hgp, c6 kha nang
chéng chju va bén virng, hé théng co so ha tang,

cac dich vu va nhu cau co ban va thic day cac mai lién
két thuong mai hiéu qua xuyén suét gilra thanh thj -
néng thon [2].

Rat nhiéu do6 thj loai hai va loai ba & khu vuc Béng
Nam A dang phat trién rat nhanh nhung céng tac
quy hoach va quan ly lai chua bai ban, vi vay da tao
ra nhirng thach thic khong nhé trong viéc bao vé
cac ngudn nudc bén virng; gidam tén that do bién doi
khi hdu va rii ro thién tai gay ra; cung cap hiéu qua
cac dich vu vé nudc cho moi céng dan. N6i cach khac,
ho dang néd lyc dé tao ra cac thanh phé dang séng,
c6 kha nang chdng chiju vai bién déi khi hau va phat
trién toan dién. Tuy nhién do nhirng yéu kém vé mat
thé ché va cong tac quan ly cling nhu chua cé dugc
cac mé hinh tai chinh va quy trinh hiéu qua va tham
quyén day dd nén cac chinh quyén dé thj kho co thé
phét trién va duy tri dugc hé théng co sd ha tang



nudc bén virng va hiéu qua nham dam bao viéc cung
cap cac dich vu nudc cong cong mét cach toan dién
cling nhu bdo vé cac nguon tai nguyén nudc cdia minh

[31.

C4c co quan ra quyét dinh vé phat trién do thi, cac hoc
gid va cac chuyén gia trong nganh déu nhat tri rang

cadc md hinh cé dién vé quy hoach dé thj va phat trién ha
tang nudc 1a chua dd dé c6 thé dap ing dugc nhirng
thach thirc phat trién cta cac thanh phd nay. Chang
khéng phan anh dugc thuc té, nhu cau va nang luc cla
cac thanh phé. Cac phuong phép quy hoach db thi

hién tai va cac ké hoach thyc hién cho cac thanh pho
nay nén dugc xem xét lai. Viéc quan ly cac nguén

tai nguyén nudc nén loai bd phuong phap tiép can tap
trung don nganh va can phai hiéu né 1a mot van de
xuyén sudt da nganh trong phat trién dé thi néi chung.
Phat tri€n ha tdng nén dua theo phuong phap tiép

can tirng phan mot cach linh hoat, cé sy long ghép va
bén virng vé mat tai chinh, cé thé thich &rng véi su
phat trién va nhu cau cta cac thanh phé theo thdi gian.
Cac co quan quan ly mai & cap thanh pho va cac cap

c6 lien quan (cu thé 1a chinh quyén thanh phé, cac céng
déng, ngudi dan, khu vuc tu nhan, cac té chic hdi dan
su va gidi hoc thuat) nén cho phép quan ly nguon tai
nguyén nudc theo hudng phan cap phén quyén. Cacy
tudng nhu “cac thanh phé cé nguén nudc dam bao

va an toan” [4] va “thanh phé c6 hé thuc vat tiéu hao it
nuac” [5] ¢6 thé gidp dinh hudng cho qua trinh chuyén
ddi a6 thi toan dién.

Cac phuong phap ti€p can, cac cdng cu va kinh nghiém
vé phat trién cac thanh phé c6 nguén nudc dam bao
va an toan thi cé nhiéu va da dugc ap dung rong rai trén
thé gigi nhung d6 khong phai la tredng hgp cda cac
d6 thi loai hai va ba tai khu vuc Bong Nam A, hoa chang
néu co thi cling chi @ mét sé trugng hgp cé biét. Nhu
cau nay dugc dap irng théng qua du &an nghién clru
lién nganh dya vao dinh hudéng thuc hanh “Tiép can da
nganh trong quan ly cdc nguén nudc dé thi tai Dong
Nam A”". O day, cac thanh phé, cac ca quan nghién clru
va cac t6 chire xd hdi dan sy tir Campuchia, Bure,
Indénéxia, Lao, Thai Lan va Viét Nam lam viéc cung
nhau v&i muc tiéu phat trién cac cach ti€p can va

cac cong cu cho viéc xay dung cac d6 thj loai hai va ba
€6 ngudn nudc dam bao va an toan tai khu vuc Bong
Nam A.

Vé&iy nghta trén, du &n gép phan hé trg xay dung va
trién khai cdc muc tiéu phat trién bén virng cda Lién
Hop Quoc va Chuong trinh Nghi sy D6 thi méi thong
qua viéc hé trg cac qua trinh tir xac dinh, thuc hién
dén giam giat cac chién lugc tai cp dia phuong dé
dat dugc cac muc tiéu cdp vung, quéc gia va toan
cau.

Bao cado nay dua ra két qua trong Giai doan xac dinh
(2019-2020) cda dy an Quan ly nguén nudc do thi da
nganh dugc tai trg bdi B6 Gido duc va Nghién cru

clia Cong hoa Lién bang Burc (BMBF) da dugc cong bo.

Dua trén cac quy trinh tham van chuyén sau vdi cac
thanh phé d6i tac tai Pong Nam A, cac d6i tac cla
du an da xdy dung mét ban dé cuong cho giai doan
Nghién clru va Phat trién cla du an (2021-2025)

va xem xét cac kinh nghiém cling nhu xu huéng phat
trién dé thi bén virng trong khu vuc vé cac khia canh
nhu quy ché, cdng nghé, kinh t&, hanh chinh, thé ché
va sinh thai. Cac céng viéc dd dugc thé hién nhu sau:

B6i cdnh héa cac phuong phép tiép can da nganh
vé quan ly nguén nudc dé thi nhu mét céng cu da
nganh trong viéc dia phuong héa Chuong trinh
Nghi su 2030 va Chuong trinh d6 thi méi, dac biét
la cho cac khu vuc d6 thi loai hai va ba tai Béng
Nam A;

Chi ra cac khung khai niém veé viéc lam thé nao dé
tich hgp dugc cac cach ti€p can quy hoach db thj
cdi tién vao cong tac quan ly cdc ngudn tai nguyén
nudc dé c6 thé déng gop vao viéc thiét 1ap cac
thanh ph6 c¢6 nguon nudc dam bao va an toan
trong béi cdnh téc d6 d6 thi héa nhanh va nang
luc thé ché& han ché;

Xac dinh cac ndi dung chinh nhu 1am thé nao dé
xay dung quy hoach va thuc hién cac quy trinh cho
cac thanh phé c6 nguén nudc ddm bao va an
toan va cac diéu kién tién quyét cho cac cap tur dia
phuong téi trung uong;

trinh bay thiét ké nghién cru vé du an Quan ly
nguon nudc do thi da nganh véi muc tiéu chinh la
phat trién cac cdng cu c6 thé nhan réng cho viéc
phat trién d6 thi c6 nguén nudc ddm bao va an
toan, va tinh phu hgp cla viéc nay s& dugc kiém
tra tai cap dia phuong; va

Bao gbm cac phan tich (dugc xay dung bdi cac
doi tac trong mang ludi clia dy an Quan ly nguén
nudc da nganh) vé cac diéu kién khung va cac
kinh nghiém lién quan trong viéc chuyén déi sang
d6 thi cé ngudn nudc ddm bao va an toan doi

v6i cac thanh phé cdp hai va ba tai Dong Nam A.

Cac két qua khéc va cac cap nhat cha du an hién c6 san
trén trang web cda du an www.polyurbanwaters.org.

Bangkok, Berlin, Bremen, Cologne, Hamburg, Hanoi,
Phnom Penh, Solo, Vientiane, Yogyakarta

Thang 3 nam 2021
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1.1 Cities - Decisive for the achievement
of global and national agendas

Since 2007, the majority of the global human population has been living in
urban environments and it is estimated that by 2050, more than two-thirds
of all humans will live in cities [6]. While cities are vibrant centers of growth
and innovation, there are also many drawbacks associated with cities; they use
enormous resources even though they only occupy two percent of global land
mass. Cities account for over 60% of global material consumption, more than
two-thirds of the world’s energy, and over 70% of the world’s COz emissions [7].

Growing cities heavily impact their surrounding environments with these
increasing demands and their resource requirements. Especially heavy pressure
is placed on water resources within and in proximity to cities. Industrial activ-
ity, intensified agriculture and domestic waste pollute water bodies. Increasing
water demand typically leads to an unsustainable depletion of remaining
unpolluted water sources. Additionally, in rapidly urbanizing areas, many cit-
ies struggle to provide service and infrastructure needs such as piped water
and sanitation, thus adding pressure on publicly accessible water sources. To
maintain the expected growth of cities while simultaneously increasing living
standards and higher resource demands per capita, the question arises: how to
prepare for a doubled urban population by 2050?

Global agreements such as the SDGs and the NUA have outlined holistic visions
of sustainable futures for urban areas, but their localization in the diverse set
of urban realities is a challenging task. The comprehensive transformation pro-
cesses of urban development must be initiated and implemented across sectors
through well-focused, transparent and consistent decisions at the various politi-
cal scales, from national, regional and city administrations to the neighborhood
level. This huge task requires suitable instruments that aid in rethinking urban
space, creating new models of urban development, and supporting their trans-
lation into urban reality.

The vital importance of SDG 11 (sustainable cities and communities) and SDG
6 (clean water and sanitation for all) for the overall implementation of Agenda
2030 and the NUA is more than evident. Like all SDGs, they cannot be addressed
individually, but only in the context of other SDGs such as poverty eradication
(SDG 1), equality (SDG 10), climate action (SDG 13), and ensuring healthy lives
(SDG 3). Therefore, multilevel governance frameworks should create institution-
alized mechanisms for vertical and horizontal collaboration and coordination
that are enshrined in broad consultative processes. Decentralization policies
and processes in SEA have opened a window of opportunity for such processes
within the subnational governments to take a stronger role in implementing
SDGs at the local level.

1. The water-sensitive transformation challenge
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1.2 Secondary and tertiary cities in SEA as drivers for
economic, social and ecological change

SEA is one of the fastest growing regions worldwide in terms of economic
growth, industrialization, population growth and urbanization. In 2019 the
population of the region was 662 million [8], which is expected to grow to 723
million by 2030 [9]. Large populations, urban-centric economic growth and
activities, and socio-economic opportunities are the major drivers of rapid
urbanization in SEA. The challenges of the region’s fast developing cities
have in many cases created a mismatch between rapid urban growth and the
required investmentin water-related infrastructure, services and environmen-
tal management.

The average growth rate of GDP per capita at 3.8 per cent per annum over the
period 2000-2017 was double the world growth rate [1]. In recent decades, SEA
has achieved a high degree of market development on national and regional
levels and of integration in global markets and supply chains. An overall rapid
transformation of SEA’s economies can be observed. Lower-middle income
countries within SEA such as Cambodia, Laos and Myanmar attract foreign
investment mainly from China for infrastructure development and industry.
Thailand, Malaysia, Vietnam and Indonesia are major players in the global mar-
ket supply of high-quality products. These developments go hand in hand with
the emergence of an increasingly competitive service sector that fuels further
economic and urban transformation.

Itis expected that the COVID-19 crisis, despite its negative economic and social
impacts and its disruptive forces, will finally provide a further boost to digita-
lization that will foster higher productivity and loss of low-qualification jobs
coupled with the emergence of new industries and services. The Regional
Comprehensive Economic Partnership (RCEP) treaty for Asia and the Pacific is
expected to further boost economic and urban development.

With these economic dynamics, primary cities such as Bangkok, Jakarta and Ho
Chi Minh City grew through large migratory movements, as they promised jobs
and a better life. In recent years, cities that were until recently quieter and eas-
ier to manage such as Phnom Penh are today witnessing a boom in real estate,
industrial parks and vehicle ownership. Thus, the discussion about sustainable
urban development has long been focused mainly on these megacities.

Less attention was paid in this national and international discussion to the
so-called secondary and tertiary cities, which nowadays play an increasingly
importantrole in the national economies and in the economic integration of the
SEA region. 65% of SEA's population live in cities smaller than 500,000 residents
[10].

In SEA’'s secondary and tertiary cities, the dynamic growth and development of
new residential, commercial and industrial areas is just as visible as the emer-
gence of modern educational facilities, a tourist infrastructure and an enor-
mous increase in traffic. These cities are home to provincial governments or
district or sub-district administrations, are regional trading centers for goods
and services, are increasingly the target of migration from rural areas, and are
undergoing rapid transformations in rural and rural/urban transition zones.
This is accompanied by a far-reaching transformation of social structures and
socio-cultural patterns, which, not least due to the intensive use of new infor-
mation and communication technologies in many of the until recently remote
small-town areas, is linking up with the production patterns of their economic
actors and the consumption patterns of their citizens in large urban centers.



Overall, the whole socio-economic landscape of secondary and tertiary cities
has changed over the last decades. Contrary to popular perception, migrants
from rural areas are not necessarily poor. Citizens expect good living condi-
tions, not only in economic terms,
but in also terms of the provision of
public services (health, education,
energy, water). Urban populations
and communities may retain linkages
to “traditional” socio-cultural patterns,
but these are contextualized in a new
urban style of living.

As rapid and profound as these trans-
formation processes may be, the inad-
equacy of many governance schemes
and underfinancing of public budgets
prevent many secondary and tertiary
citiesin SEAfrom creating strong urban
systems and thus, they are unable to
achieve a balanced regional socioeco-
nomic development that protects pub-
lic goods and commons. Unplanned
development of residential and com-
mercial areas, uncontrolled land use
changesin the urban-rural continuum,
rapidly increasing generation of solid
waste, fragmented provision of pub-
lic services and patchy infrastructure
development may counteract many
achievements of recent years. These
cities have to perform increasingly
complex functions and manage rap-
idly increasing complexity in order
to assure framework conditions for a
more sustainable development of the
urban space.

Sleman, located in Java, Indonesia, and
partner city of the PolyUrbanWaters
project, and has been undergoing
a deep urban and socio-economic
transformation in recent years. What
was previously a mainly rural area has
become a national center of higher
education with numerous universities
and is undergoing dynamic develop-
Fig.1: Secondary and tertiary ment of its tourism and service industries. The project’s second partner city is

cities - here Kratié in Cambodia Sam Neua, the capital of the Houaphan Province in northeastern Laos, located
- are knots of dynamic eco-

: : close to the Vietnamese border. This city will most probably become a future
nomic and social development . ) . . . . .
that have to manage a rapidly hub of economic integration, with national and international investors already
increasing complexity active today in infrastructure projects and various business activities. It is to be

expected that other investors will follow suit. The project’s third partner city,
Kratié in Cambodia, may experience a similar development if the country’s eco-
nomic integration continues as it has in recent years (for a detailed description
of the partner cities, see Chapter 4).
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1.3 Current features of water governance in
secondary and tertiary cities in the SEA region

Water provides an excellent example of the challenges in localizing Agenda 2030
and the NUA in secondary and tertiary cities. Water is highly interlinked with
the whole urban system. Cities have historically been built next to rivers, which
provide the necessary water resources. Freshwater supply for domestic and
industrial use drives the development of cities and determines their ability to
grow. Sanitation and environmental flows shape the health of societies while
water governance encompasses it all and shapes power dynamics, which are
based on the most important resource of all: water.

Cities have to simultaneously address multiple water challenges such as fulfill-
ing their growing populations’ demands for potable water and sanitation while
planning forincreased flooding events and challenging water scarcity situations.
This is particularly evidentin transitional zones (i.e., the encroachment towards
rural space) of fast-growing urban areas, which can only be supplied to a limited
extent by current systems. Rapid population growth leads increasingly to higher
urban density, lack of usable space and rapid rural-to-urban transition, result-
ing in a lack of necessary urban infrastructures and consequent deterioration
of the quality of living spaces. Rapid and frequently unplanned developments,
in combination with insufficient financial and capacity-related support, place
significant pressures on ecosystems, add to water pollution, and can disrupt
natural water cycles.

Arapid rate of urbanization, coupled with unplanned development, accelerates
supply gaps in water-related municipal public services as well as the overex-
ploitation of groundwater and surface water resources. Highly centralized and
sectoral urban planning approaches, together with insufficient institutional
capacities and structural underfunding, struggle to capture the complex and
fast-changing interface between water management and urban development
that is needed to sustainably address long-term changes.

Climate change is projected to lead to intensified weather extremes in the SEA
region (most notably, more pronounced dry and wet seasons), which, with-
out proactive water management, is expected to drastically worsen existing
water-related concerns in the region. Floods are already the most frequent nat-
ural disaster event in SEA, and precipitation of higher intensity and frequency

Fig. 2-5: National level statistics
in SEA for HDI (Adapted from:
[11]), GDP per capita (Adapted
from: [12]), water stress (Adapted
from: [13]) and ND-GAIN Index
(i.e., vulnerability to climate
change) (Adapted from: [14])
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can exacerbate these events considerably. Historically, droughts have not been
common in SEA, but this is changing. In recent years SEA, especially Vietnam,
Cambodia and Thailand, have suffered from hydrological and agricultural
droughts, stemming from both hydro-climatological and hydro-political rea-
sons. Furthermore, more intense dry seasons can affect water quality nega-
tively through higher relative concentrations of pollutants in water bodies, and
by creating more ideal conditions for algae and bacteria growth through an
increase in water temperatures and a decrease in streamflow during low-flow
periods [15][16].

Figures 2-5 present national level statistics of the Human Development Index
(HDI)', the GDP? per capita, the level of water stress® and the ND-GAIN Index
(climate vulnerability and adaptation readiness to improve resilience)* in the
SEAregion. This provides a general background to the situation in SEA (medium
HDI, low water stress, climate vulnerability and adaptation readiness), but also
demonstrates the heterogeneity throughout the region (e.g., Malaysia has a
GDP per capita almost 10 times that of some other countries in SEA). These
national level statistics provide a strong starting point to our understanding of
the region, but do not always tell the full story due to variations within a country.
For example, parts of Thailand near Bangkok have water stress values higher
than 80% while the country as a whole is in the range of 20% to 40% [13].

1 HDI measures the average achievement of human development based on three dimensions:
along and healthy life, being knowledgeable and having a good standard of living. Ranges
are: 0.0 to 0.5 (low); 0.5 to 0.8 (medium); and 0.8 to 1.0 (high).

2 GDP measures the sum of marketed goods and services produced within the borders of a
country.

3 According to the FAO, water stress is determined as the ratio of total fresh water withdrawn
to the total renewable freshwater resources in a country.

4 ND-GAIN measures climate vulnerability and adaptation readiness to improve resilience. The
score ranges between 1 (lowest) to 100 (highest). The highest value achieved (Norway) was
76.7.
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Across SEA, the quantity of groundwater extracted is rising due to concerns
about the quality of surface water, population growth, increased access to
pumps and water shortages during dry seasons. The quality of surface waters
in the upper-middle income countries of SEA is strongly affected by the region’s
development. This is especially prominentin Indonesia, where 70% of rivers are
considered polluted, primarily by pollutants from domestic sources[17]. In con-
trast, surface water resources in Cambodia and Laos are generally considered
to be still of good quality; however, there are water quality concerns in areas
of urban proximity and intensified agricultural activity, particularly in the dry
season [18].

Good water governance is key for the performance of the water sector in the
region. Effective governance at national, local and community level and respec-
tive capacities are essential for the development of sustainable cities. It is not
only essential for ensuring reliable and effective water services to the popula-
tion, but also to establish the sector’s financial sustainability. Transparent gov-
ernment policies on tariffs, service levels, operator performance, and incentives
are lacking. Water in many countries remains an instrument of local politics.
Fighting corruptionis a key challenge in reforming the water sector and ensuring
effective provision of water services for the urban poor [19].

Secondary and tertiary cities are struggling to establish reliable financing
schemes for investments, operation and maintenance of water infrastructure.
At the same time, they are also experiencing how necessary the implementa-
tion of full-cost water pricing schemes is, and how far there is still to go in many
places. In particular, the question is how the 2030 Agenda motto “No one left
behind” can be realized within an efficient water sector.
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[20] shared sanitation increased from 6% to 10%, unimproved sanitation decreased

from 15% to 7% and open defecation from 31% to 11%, yet challenges remain.
Throughout the region, septic tanks - often poorly built - are the most common
form of urban sanitation facilities because only a small percentage of house-
holds are connected to sewage systems [21]. Overall, septage management in
the region is rather poor [22]. A lack of proper facility management can often
lead to leakages and the polluting of adjacent water bodies, groundwater or
even the well used by the same household, depending on the proximity of both
facilities. In most secondary and tertiary cities, effluents flow directly into often
open stormwater drains in the streets and subsequently discharge untreated
into rivers passing through the cities. This is especially the case when heavy
rains occur. The required capital costs for investments in sophisticated sewage
treatment plants and sewage systems are beyond the financial means of many
cities, without even considering the high cost for maintenance and operation
(e.g., energy for activated sludge treatment and pumping).

Despite the progress made thus far, the development of effective municipal
public services remains a huge task. The challenge is evident in Indonesia,
where only 2% of the population is connected to centralized sewage systems,
a level far below countries such as Singapore and Thailand. The Indonesian
National Medium Term Development Plan 2015-2019 envisaged that access to
improved sanitation should be raised from 60.9% to 100% during this period.
The plan called for 90% of this supply to be covered by so-called on-site systems
(improved septic tanks), 5% by centralized sewage disposal and 5% by small-scale
sewage treatment plants (communal systems). But the path to reaching these
targets is more challenging than expected [23]. For the next medium-term plan
(2020-2024), Indonesia has set new national targets, which are 0% of the popu-
lation practicing open defecation and 90% having access to improved sanitation.
To achieve these targets, the Government of Indonesia will need to provide
additional access to improved sanitation for 67 million people at an estimated
cost of USD 12.24 billion [24].
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1.4 Water-sensitive and water-wise cities
as strategic concepts for urban resilience

UNESCAP identifies several key determinants for cities to meet the vision of the
NUA and successfully localize the SDGs in the Asia-Pacific region. These include:
more sustainable integrated urban and territorial planning; stronger multilevel
governance and capacities for resilience; adaptable technological innovations
with systematic data collection and analysis; and adequate and predictable long-
term financing.

In some cities in Asia and the Pacific, these visions are embraced through novel
concepts of urban design by integrating water as a cross-sectoral opportunity
for sustainable urban development. Today, Singapore is a global leader in the
integration of nature with architecture and urban planning. Cities such as Hong
Kong and Shenzhen or different mega projects that aim to create “sponge cities”
and “forest cities” are examples of this trend.

Fig. 8: Shenzen is one of the
mega cities that explores

the benefits of designing with
nature [25]
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The “water-sensitive cities” or “water-wise cities” concepts are potential guides
for the specification of resilience and the water-relevant urban transformations

of secondary and tertiary cities in SEA.

‘Water-wise’ behaviour means that leadership culture, governance arrange-
ments, professional capacity and innovative technology are all aligned with the
objective of maximising sustainable urban water outcomes. Sustainable urban
water management means that all water within the city (including reservoir and
aquifer water, desalinated water, recycled water and stormwater) is managed
in a way that recognises the connection between services, urban design and the
basin, with an approach that maximises the achievement of urban liveability
outcomes, and resilience to unexpected social, economic or bio-physical shocks,

while replenishing the environment [26].

A water-sensitive city can be described as one thatis resilient, livable, productive,
and sustainable. CRCWSC define three pillars of a water-sensitive city [27]:

Cities act as water supply catchments, providing a range of different
water sources at a range of different scales, and for a range of different

uses.

Cities provide ecosystem services and a healthy natural environment,
thereby offering a range of social, ecological, and economic benefits.

Cities comprise water-sensitive communities, where citizens have the
knowledge and desire to make wise choices about water, are actively
engaged in decision-making, and demonstrate positive behaviors related

to water.

The concept of urban resilience aims to encourage cities to assess, plan and act
in order to prepare for and respond to hazards and shocks. Given the central
role of water in various shocks, either as a primary or secondary factor, the man-
agement of urban water resources is vital to resilience. In theory, preparedness
for both slow-onset and fast-onset shocks, either expected or unexpected, can
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allow cities to be better able to protect and enhance people’s lives, secure devel-
opment progress, protect the local environment and invest in positive change.

Although urban resilience has become a key sensitizing conceptin urban devel-
opment contexts, UNESCAP argue for the Asia and Pacific region that: “The great
challenge of resilience is that it is still a relatively abstract concept to many deci-
sion-makers. Due to its multi-sectoral nature, resilience is still difficult to frame and
relatively complex to understand how it differs from more classic public policy tools.
In parallel, the concept suffers from the ‘catch-all syndrome’, by which resilience
appears to cover every aspect of urban governance and as a result suffers from a
paralysis whereby it ends up covering nothing at all.” [28]

“[Urban resilience is] the measurable ability of any urban system, with its
inhabitants, to maintain continuity through all shocks and stresses, while
positively adapting and transforming toward sustainability” [29].

Over the past decades, numerous approaches have been developed to
strengthen the resilience of the water sector so that it can meet the multi-
plicity of water-related needs and challenges. The comprehensive concept of
Integrated Water Resource Management (IWRM) was promoted in Agenda 21
and the World Summit on Sustainable Developmentin Rio de Janeiro in 1992 [30].
The Global Water Partnership (GWP) defines IWRM as “a process which promotes
the coordinated development and management of water, land and related resources,
in order to maximize the resultant economic and social welfare in an equitable man-
ner without compromising the sustainability of vital ecosystems.” [31]

Stormwater

Solid waste

Fig. 10: Components of inte-
grated urban water resources
management

Surface water

Potable water

Wastewater



Fig. 11: Key components

for integrating polycentric
water-sensitive urban design
into urban development
projects (Adapted from: [33])
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To embed IWRM in a broader, SDG-oriented urban planning process, secondary
and tertiary cities in SEA may refer to successful urban development models in the
region. In the 1960s, the region had some of the lowest per capita incomes world-
wide. At that time, Singapore, South Korea, Malaysia and Thailand had started to
successfully modernize and to develop their cities. “Water” became part of a wider
narrative around notions of common wellbeing, modernity and nation-building.
The development of new sanitation infrastructure was addressed cross-sec-
torally as being an integral part of other development programs such as pro-poor
housing, urban renewal, and primary education and public health initiatives.
Leadership at national, regional and local level, synchronized public policy, and
institutional coordination have been key elements for these success stories.

“[Development teams] must also, at least once a week, have what I call ‘morning
prayers’where all departmental officers get together and instead of writing tedious
minutes on files to each other, they settle their departmental differences together, in
a coordinated way, in front of the maps in their operations rooms.” [32]

1.5 Polycentric, water-sensitive urban development
for secondary and tertiary cities in SEA

Polycentric approaches to the management of urban waters can allow second-
ary and tertiary cities in SEA to proactively shape their processes of transfor-
mation towards water-sensitive cities. As a multi-layered concept, polycentric
approaches reflect the various development dynamics of cities in their natural,
climatic, economic, social, cultural, financial and legal dimensions. Polycentric
approaches foster mechanisms and a culture for effective co-production and
multi-stakeholder engagement between local government agencies, planners,
utilities, communities, households, the private sector and civil society, and thus
provide an indispensable prerequisite for the sustainability and long-term main-
tenance of implemented solutions.

Operation &
Maintenance

Regulatory
Framework *

Funding

Development

Context &
Implementation

Externalities

Integrated
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In this sense, polycentric approaches:

help local government and relevant stakeholders to make informed
decisions on the most adequate development pathway for their cities and
determine suitable solutions;

reflect the dimensions of adequate spatial and urban planning, technology
and infrastructure development, financing, and effective management of
private and public assets;

refer to ground realities and follow the UN principle of progressive imple-
mentation, so that they are not guided by ideal-typical but by realistic
models of sustainable urban infrastructure development;

are based on local technological, organizational and institutional capacities
and socio-ecological systems within the cities;

support the development of tailor-made, flexible and resilient combinations
of green, blue and hybrid infrastructure solutions that allow cities to

adapt to complex system challenges and changing environments in a
cost-effective and sustainable manner;

incorporate the multifunctionality of space in the context of ecosystem
services, societal needs (e.g., public spaces) and infrastructure services;

support the combined decentralized and centralized infrastructures in
accordance with their functionality, effectiveness and sustainability and in a
way that can be progressively further developed over long time horizons;

support the process of co-creation and co-management of water-related
development infrastructure, neighborhoods and of public spaces; and

create favorable conditions for a more effective allocation of public funds,

for a substantial financial participation of all stakeholder groups, Fig. 12-13: The urban planning
and for the identification of bankable projects and of private investment tool “SDG wheel”, which is
composed of indicators of the
17 SDGs, can help cities

analyze their respective level of
sustainable development

opportunities.
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1.6 Challenges in shaping governance frameworks
for polycentric, water-sensitive urban transformation

National governance frameworks for localization of Agenda 2030
Secondary and tertiary cities require adequate governance structures to shape
their water-sensitive transformation. A far-sighted, focused, transparent, and
accountable leadership isindispensable; city mandates have to be strengthened
and cross-sectoral cooperation within cities is essential. Effective governance
requires participatory processes that include communities, the private sector,
civil society and academia. Cities need the appropriate capacities and instru-
ments, which are indispensable for active urban design and effective urban
management [2][34][35][36]1[37].

SDG-oriented urban planning at city level may create disclosure on strategic ele-
ments of urban development and give decision makers a better understanding
of the impacts of water-related infrastructure development in its multidimen-
sionality (health, eco-systems, livability in cities, etc.). It may open the perspec-
tive of city managers from a purely output-driven decision making towards a
more impact-driven decision making that invites affected or concerned depart-
ments to participate in the process.

Countries in SEA have made and continue to make comprehensive efforts to
decentralize public administrative structures, which are noticeable to varying
degrees at the level of secondary and tertiary cities. But still today, in some coun-
tries key decisions for these cities are mainly taken at the national and provincial
level, and the cities and provinces are given comparatively weak mandates.

Decentralization policies may also pose new challenges. The study elaborated
by the Vietnam Academy of Water Resources (see Chapter 3.8) shows how chal-
lenging it is for cities and municipalities to localize the Viethamese Agenda
2030.Inrecentyears, national development plans have been tailored to address
the SDGs. The classification of Vietnam as a lower middle-income country has
triggered comprehensive restructuring of public governance structures and
decentralization processes for the provincial and local government levels. This
requires new mandates that still need to be translated into effective administra-
tive practice and budgeting procedures. Here, the cities are emphatically asking
themselves how (water) related infrastructure development can be financed
sustainably, and whether and to what extent they can attract private-sector
investors, for example in the form of private-public partnerships.

The contribution from the Asian Institute of Technology (see Chapter 3.7)
addresses the need for and importance of consistent policy frameworks (e.g.,
mandates, norms and standards) to establish favorable framework conditions
for the development of effective infrastructure and provision of public services.
In Thailand, fragmented mandates and roles at the national government level,
poorly defined responsibilities in city administrations and unrealistic standards
for wastewater discharge are major obstacles to the development of an effective
wastewater infrastructure and of markets for wastewater-related investments
and services. This case study provides valuable insights into the need to elabo-
rate favorable framework conditions in particular SEA countries, not only for the
management of waste/used water, but also for the development of integrated
urban water management systems and more comprehensive approaches to
integrated urban development in the sense of SDG localization.

Many planning frameworks remain highly centralized and sectoral, and are
designed to fit within established planning cycles. These urban planning
approaches struggle increasingly to capture the complex and fast-changing
interface between water management and urban development needs while
addressing long-term challenges such as climate change. Urban and territorial
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planning processes should be based on decision-making processes that make
use of spatial visions, strategies and plans [38]. These processes vary widely
across the SEA region and respond to institutional, regulatory, technical and
participatory mechanisms and procedures defined at the national level and
executed locally.

For example, Indonesia’s emerging planning framework is aimed at accommo-
dating more strategic investmentin the infrastructure of a system of cities while
accommodating diverse planning agendas for local sustainable development.
By 2025, Indonesian cities should follow basic livability principles; by 2035, they
should be environmentally sustainable and resilient in the face of natural and
human-made disasters; and by 2045, they should be truly prosperous, techno-
logically smart and economically competitive.

NATIONAL GOVERNMENT
PEMERINTAH NASIONAL

1ST LEVEL
------------------------------------------------------------ PROVINCE PROVINSI
elected governor  gubernur

Each province has its own regional assembly, called Dewan Perwakilan Rakyat Daerah

(literally meaning “Regional People’s Representatives Assembly”). 5-year election cycle.
ZND LEVEL | REGENCY KABUPATEN  --ocoooooommommocmoeioeeeeeeeeeeee CITY KOTA

elected regent bupati elected mayor wali kota
Generally the regency has a larger area than the city. It has its own Generally the city has non-agricultural economic activities. It has its
local government and legislative body. 5-year election cycle. own local government and legislative body. 5-year election cycle.

SUB-DISTRICT KECAMATAN
appointed head of district camat

A camat is a civil servant, responsible to the regent (in a regency)
or to the mayor (in a city).

4TH LEVEL

-------------------- RURAL VILLAGE DESA -------ecoocoonocoocooo: URBAN VILLAGE ~ KELURAHAN
elected head of village kepala desa appointed head of village lurah
a body which has authority over the local people in A kelurahan has less autonomy than a desa and it is
accordance with acknowledged local traditions of the headed by a lurah. Lurahs are civil servants, directly
area. Kepala desa is elected by popular vote. responsible to their camats.
5TH LEVEL
--------------------------------------- COMMUNITY ASSOCIATION RUKUN WARGA (RW)
MrRW Pak RW
*  Asub-district usually has 10-15 RWs, and 50-100 households.
+ An RW is mentioned with Roman number, such as RW I and so on.
+  Mr RW does not receive monthly official salary from the government.
NEIGHBORHOOD + They organize the citizens to watch the surroundings area in a nighttime
private patrol called a “siskamling”, short form of “sistem keamanan
KAMPUNG lingkungan” or environmental safety system.
6TH LEVEL

----------------------- NEIGHBORHOOD ASSOCIATION / BLOCK UNIT  RUKUN TETANGGA (RT)
MrRT  Pak RT

There are usually between 7-15 RTs in each RW, and each has 18-20 households.

Its duty is to maintain the harmonious and togetherness between the close neighborhood.

An RT is mentioned with alphanumeric number, such as RT 4, RT 5, RT 6, and so on.

Mr RT does not receive monthly official salary from the government.

e e s o o o

Once every two or three months, a similar meeting is held by Mr RW and attended by his subordinates i.e. Mr RTs.

Each month, Mr RT must also held a meeting for citizens to discuss their daily life, resources, and the environment.

Fig. 14: Decentralization policy
in Indonesia: public governance
structure



Fig. 15: Decentralization opens
new windows for sustainable
urban development: The photo
shows the Kalibuntung river-
side revitalization in Sleman,
Indonesia, which aims to
increase the livability of river
banks for the community

The contribution from the Gadjah Mada University (see Chapter 3.2) describes
how the decentralization policy of Sleman'’s city administration opens up entirely
new spaces for urban planning and allows a new quality of local governance.
At the same time, the analysis highlights the challenges for the city administra-
tion in implementing this new scope for municipal policy options in the face of
dynamic urban development driven by a variety of factors and actors.

Water governance at local level

The long-observed poor performance of water supply and sanitation in SEA can
be attributed to an extent to poor governance structures at local level. Local
government structures need to find their role mainly as regulators while utili-
ties have to improve their performance and strengthen their capacities. There
remains alack of transparent government policies on tariffs, while service levels,
operator performance, and incentives are also lacking. Water tariffs are still too
often politically determined, rendering them an obstacle to effective service
provision. Local government and utilities need to be accountable to households,
communities and civil society. Without their participation and acceptance, robust
financing schemes and a well-performing water sector are barely achievable.

Cities benefit greatly from having highly professionalized urban water man-
agement structures. This is tantamount to a complex capacity-building process
of service structures at city and neighborhood level (refer to the study from
Hamburg Wasser, Chapter 3.4).

As urban development proceeds, a significant amount of organizational capacity
development is required in order to ensure that the regulations and decisions
of the local government permanently serve the relevant interfaces. The estab-
lishment of a multi-layered system that permanently integrates the relevant
stakeholders into the relevant processes is therefore indispensable.

In order to mitigate the structural weakness of the water sector, especially in
urban-rural transition zones, community-based water supply and sanitation
models have been promoted in the region in recent decades. For a transitional
period, these approaches are an important starting point for the comprehen-
sive development of water-relevant local infrastructure and water services.

1. The water-sensitive transformation challenge
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The technical and organizational know-how of community-based organizations
(water supply, wastewater treatment) is at a rather low level. Extensive modern-
ization measures for the development of well-performing water infrastructure
can probably only be partially implemented by these groups. The analysis of the
national program for the promotion of community-based sanitation systems
carried out by the Indonesian Association of Community-Based Organizations
for Sanitation (AKSANSI) for the management of communal wastewater man-
agement systems (see Chapter 3.6) describes concrete examples that show the
potentials, strengths and limitations of such models of co-production between
communities, government agencies and utilities.

Research and state-of-the-art case studies demonstrate that water infrastructure
(water pipes, drainage systems, etc.) and waste disposal schemes should be inte-
grated into path concepts and into the design or creation of public spaces. This
requires cross-sectoral cooperation with the various specialist departments of
city administrations and a high degree of participation from local stakeholders.
As the experiences of the State Government of Bremen, Germany (see Chapter
3.5) show, this is particularly true for climate change adaptation measures in
neighborhoods and at household level. The challenges in establishing water-sen-
sitive communities in Indonesia is the subject of the study elaborated by the
NGO Kota Kita (see Chapter 3.3).

The analysis from the Cambodian Institute of Urban Studies (see Chapter 3.1)
identifies the need for specific urban planning instruments and capacity devel-
opment at city administration level. Here, it becomes clear that intersectoral
planning processes require reliable data for the effective coordination of effec-
tive flood, water, sewage and waste management within other relevant param-
eters of urban development.

Fig. 16: Community-based
water supply scheme scheme in
Sleman Regency, Indonesia




Fig.17: Urban water transitions
framework (Adapted from: [39])

1.7 Conceptual considerations for the polycentric,
water-sensitive transformation of secondary and
tertiary cities in SEA

For water-sensitive planning, cities need to address the diverse functions of
water in the urban space. These should be linked to green spaces, which can
fulfill diverse functions such as recreational areas, crop cultivation, biodiver-
sity enhancement, flood mitigation and temperature buffering simultaneously.
Healthy urban water systems keep cities healthy, safe, and livable. Water thus
forms a cross-sectional topic that integrates several areas such as climate pro-
tection, quality of life, resource and energy efficiency, and is clearly linked to
urban planning. The link between the COVID-19 pandemic and the context of the
built environment also highlights the need for generating synergies between
public health and water-sensitive urban and regional planning [3].

The area-wide development and sustainable maintenance of “traditional” grey
wastewater managementinfrastructure will typically far exceed its institutional
and financial capabilities and can only partially meet the challenges cities face
today. For example, comprehensive sewer systems and centralized wastewater
treatment plants will unlikely be able to keep up with the rapid growth of cit-
ies, and the systems will be overburdened, especially in view of the expected
increasing frequency of heavy rainfall and the associated flooding - a trend that
is expected to intensify with future climate change impacts.

If secondary and tertiary cities in SEA aim to effectively localize the SDGs and
the NUA, they are challenged to leapfrog early stages of classical infrastructure
development processes as indicated in the Urban Water Transitions Framework
categories “water supply city”, “sewered city” and “drained city”. Such stages
have been mainly based on grey structure development, while the later stages
“waterways city”, “water cycle city” and “water-sensitive city” contextualize

“water” as a cross-sectoral topic.
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In addition to a consistent policy framework, national governments must define
adequate standards in terms of progressive implementation for infrastructure
development (e.g., wastewater standards) that reflect the local institutional and
financial capacities of their urban areas. In accordance with the local conditions,
grey, blue and green solutions should be combined within a hybrid approach that
goes beyond just infrastructure and hardware development.

UNESCAP calls for the role of nature and natural systems in urban resilience to be
recast [28]. Within the vision of water-sensitive cities in SEA, the role of nature-
based solutions (NBS), both in their functionality and acceptance, is vital. NBS are
“actions which are inspired by, supported by or copied from nature ... [with] ... the aim
to help societies address a variety of environmental, social and economic challenges in
sustainable ways” [40].

NBS is an umbrella term that encompasses concepts such as green and blue infra-
structure, ecosystem-based adaptation and ecosystem services. In tangible terms,
NBS in the urban context are developments such as green roofs, unsealed flood-
plains, public parks, sanitation systems, rain gardens and many other solutions
that can simultaneously provide environmental, social and economic benefits.

Inthecontextofurbanwatermanagement, NBSfunctiondifferentlytotraditionalinfra-
structural solutions in a spatial sense: they describe a decentralized approach rather
thana centralized approach to urban water resource management and fully embrace
the conceptof multifuctional spaces. Decentralized and distributed watersystemscan
be planned within an integrated water management concept and can include a num-
berof structuraland non-structural solutions to achieve water-sensitive urban design
objectives [41]. Decentralized systems may be integrated with existing or upcoming
centralized systems to form a resilient hybrid network or alternatively offer a stand-
alone solutionwhere the provision of centralized systems is not feasible.

The natural water balance is affected by human activity, especially in urban areas.
Infrastructure development that focuses purely on output (e.g., the area-wide sup-
ply of water to the population and industry) leads to a dynamic development of
wastewater volumes that - without adequate infrastructure development - affects
public health and the environment. Pollutants entering water bodies lead to a
reduction in water quality, and with the sealing of urban spaces and a reduction in
water infiltration, cities are more vulnerable to flooding.

The first panel of Fig. 18 illustrates a simplified natural water balance while the sec-
ond panel shows how the natural process is altered by the physical aspects of a city.
The third panel demonstrates how the implementation of water-sensitive infra-
structure, such as NBS, is intended to mimic the water balance of nature to the
greatest possible extent. Beyond the pure physical alteration of the water cycle
(as presented here in Fig. 18), socio-economic factors determine the distribution of
water within the urban system and need to be taken into account when designing
water-sensitive cities.

Fig. 18: Comparison of how a
typical city and water-sensitive
city affect the natural water
balance
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1.8 Potential approaches for polycentric water-
sensitive transformation in urban areas in SEA

Polycentric approaches for the management of urban waters form a holistic con-
cept that in its modularity, a) reflects existing ground realities, e.g., institutional
and financial capacities; b) allows cities to adapt their urban systems to quickly
changing framework conditions and environments; c) generates a cross-sectoral
perception of cities’ resources and the dynamic transformation of their produc-
tion and consumption patterns; and d) facilitates cooperation between multiple
sectors and various stakeholder groups.

The PolyUrbanWaters project will specify technical and methodological modules
and tools for a polycentric water-sensitive transformation (see Chapter 2). In the
following sections, a number of exemplary approaches are presented that may
be used for a specific configuration in accordance with the situation, needs,
interests and capacities of a given city.

Vision and scenario building

In SEA, an increasing number of cities develop their own vision of desirable
development. For example, the PolyUrbanWaters partner city in Laos, Sam Neua,
has developed the vision of a “green, clean, peaceful and beautiful” city.

Through the participation of different stakeholder groups, such a vision can
be further concretized through scenario building. Scenarios can help urban
decision-makers to define the general lines of urban development policy. Such
scenarios should elaborate models that assess the dynamics of future urban
development, existing and upcoming vulnerabilities, and existing and upcoming
needs of the city. Different development models can analyze their economic,
social and ecological implications, along with their respective contributions to
the localization of SDGs.

Deriving from this analysis, an action plan with prioritized measures may be

elaborated. This process also supports the elaboration of consistent bankable
projects.

1. The water-sensitive transformation challenge
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Fig. 20: Within polycentric

In its current development stage and in contrast to many metropolitan cities, management of urban waters,
. e . . Itipl t kt th

secondary and tertiary cities often still possess a valuable asset that is essen- mutip'e sectors work together
. . . . . through strategic projects for
tial for rapid development towards water-sensitive cities: undeveloped public cross-sectoral co-production.

and private spaces. Such spaces may be used as structuring elements for a
water-sensitive urban planning process that aims to address the multidimen-
sionality of the SDGs.

These open spaces enable the comprehensive water-sensitive design and
development of new urban districts: public spaces; public facilities such as
administrative buildings, schools, universities, hospitals and sports facilities;
residential areas; industrial settlements and commercial areas; and mixed-use
development.

Fig. 21: Many secondary and
tertiary cities still possess a
valuable asset for proactively
shaping sustainable city
development: undeveloped
private and public spaces
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Fig. 22: Water-sensitive design

of public spaces and public Water-sensitive design of public building complexes
buildings in the city
Green Roofs
+increased biodiversity

The water-sensitive redesign of, for example, a municipal community center with
an adjacent row of retail stores, requires a joint co-production process between

+ stormwater runoff reduction the relevant municipal authorities (planning, public works, environment, public
+ building insulation and amenity real estate), architects and landscape designers, investors, the water utility and
+reduced urban heat effects end users (citizens, civil society organizations, retailers) in the early stages of
Grey Water Recycling the planning process. Sustainable use concepts, water and waste management

+reduced nutrient loads

+ alternative water source

+reduced pressure on
potable water sources

concepts, and the associated responsibilities and financing modalities should
be defined during the planning phase.

Vertical Greening Water-sensitive community development
+increased biodiversity along riverbanks

+stormwater runoff reduction
+ building insulation and amenity

+ reduced urban heat effects Cities in SEA are increasingly making efforts to protect the water in inner-city

rivers and streams. These rivers are particularly affected by the discharge of
domestic and industrial wastewater and the dumping of waste. Here, the rena-
turation of the mostly inhabited riverbanks can be accompanied by a fundamen-

Inclusive Planning
+local neighborhood initiatives
+ sustainable implementation

+maintenance of proposed tal rehabilitation of water-relevant infrastructure in residential and industrial

solutions areas. Decentralized approaches to wastewater and rainwater management and
Rainwater Harvesting the water-sensitive redesign of private homes and public spaces should play a
+water conservation major role in this development.

+ cost effective
+reduced soil erosion

+reduced pollution of water The success of renaturation measuresin and near residential areas is particularly

bodies dependent on the active participation of local residents. Existing development
Constructed Wetlands has often not followed a consistent development plan. Without participatory
+increased biodiversity processesin place, the redevelopment of existing buildings and extensive infra-
+ attractive public spaces structural redevelopment can cause considerable social tensions. Without the
+ reduced carbon footprint ownership of local residents and communities, sustainable maintenance of the
Riverbank Restoration redesigned riverbeds and infrastructure is unlikely.

+ managed aquifer recharge
+ alternative water supply
and storage
+ water-sensitive public spaces
+ flood attenuation

Greening Interventions
+increased biodiversity
+improved micro climate
+improved quality of public spaces

= ‘>¢'" emn!

Ralnwater Harvesting i ‘

b
._}_‘
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Water-sensitive design of public spaces

Places for public use such as parks, city lakes, river meadows, playgrounds and
sports facilities are strategic points for water-sensitive urban development. In
addition to being enabling spaces for special forms of water-sensitive landscap-
ing, they also serve as anchor points for the development of nearby residential
areas and infrastructures. Secondary and tertiary cities often do not have very
dense development, meaning that seldom-used open spaces, especially in the
urban-rural transition zones, can be proactively defined by spatial and urban
planning as future water-sensitive public spaces. In many cities around the
world, such proactive planning has already been supported by the acquisition
of privately owned land through public purchase.

Fig. 23-24: Water-sensitive
community-based governance
schemes should be founded
on the transparency and
accountability of all involved
stakeholders

Fig. 25: Example of a public
space with a permeable surface
is St. Stephen’s Green in Dublin,
Ireland [42]




Water-sensitive urban design
for the development of eco-tourism

Numerous secondary and tertiary cities in SEA are trying to increase their attrac-
tiveness as tourist destinations. The systematic implementation of polycentric
approaches to the management of urban water resources can make a signifi-
cant contribution to improving a city’s quality of life, making it more livable and
therefore more attractive.

Increasingly, city administrations are working with investors from the tourism
industry to develop citywide concepts that integrate attractive places of inter-
est and nearby natural areas into the development of high-quality, ecologically
oriented tourist infrastructures. This includes hotel infrastructure, ranging from
simple accommodation to high-end hotels.

“Green” accommodations aim to minimize impacts on the natural environment
and may be certified in accordance with international standards. They can be
an important element in developing high-quality tourism in a city and can have
a considerable influence on its aesthetics. Implementing water sensitivity can
not only make a significant contribution to the efficient use of water, but can
also contribute significantly to the attractiveness of buildings in general through
natural design of their interiors and exteriors.

The development of water-sensitive tourism infrastructure results from coop-
eration between urban planners, the tourism authority, architects, investors,
local hoteliers, community representatives and other relevant stakeholders.
An overall concept should be developed that identifies the strategic points for
such a development and potentially necessary incentives for this development
process.

Fig. 26: Example of water-
sensitive design of a hotel

+ reduces runoff
volume and velocity

+ reduces both the quantity
and speed of runoff

Permeable P_a_\!irLg

== =

Bioswale Option for excess stormwater to be directed to stormwater system

via perforated pipes placed beneath infiltration areas [ Garden Beds
°
* ‘1 + detains stormwater and
Wastewater (grey/black) directed via simplified local sewer system to small increases percolation
on-site wastewater treatment facility - reuse of treated water on-site into the soil
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Strategic entry points for water-sensitive design
and retrofitting of public infrastructure

The transformation of existing infrastructure to become water-sensitive can be
astarting point for the enhancement of public life. A municipality may, for exam-
ple, be very concerned about rainwater management and therefore be inter-
ested in enabling rainwater infiltration by unsealing surfaces. Not only could this
reduce the total amount of rainwater runoff, but it could also save costs in the
dimensioning of drainage systems. It could also prevent the inflow of rainwater
into wastewater treatment systems, which can reduce treatment performance.

Here, strategic starting points for cross-sectoral cooperation have proven to be
effective, such as when the municipal department of public works cooperates
with those of urban planning, environment and water in the redesign of streets
in need of renovation. Green spaces can be integrated into the sidewalks at
the roadsides, allowing trees to grow and providing more spaces for rainwater
infiltration. With these types of measures, funds already earmarked in the city
budget for road construction can be used. In this way, a bottleneck that often
occurs between the project design and the financing of these innovative mea-
sures can be overcome.

Fig. 27: Transition towards an
urban ecology-based strategy
for stormwater management

Conventional urban Water-sensitive urban
drainage system stormwater system
A conventional urban stormwater system based on A water-sensitive urban system with nature based and
grey infrastructure and a high percentage of sealed hybrid infrastructure mimics natural processes by
surfaces increases the risk of urban flooding and the increasing permeable surfaces, which not only reduces
amount of pollutant discharge, while at the same runoff quantity and speed but also filters the water
reducing replenishment of groundwater. before it reaches local water bodies.

[ ]

V' N

4 (

1 —— . °

’(~~~---________ " : Q ._&.
oo ©°

Water-sensitive urban transition




Water-sensitive design of new residential
and commercial areas

In many cities around the world, new residential and commercial areas are desig-
nated in land use planning and then rapidly developed. Despite environmentally
oriented urban development often being the declared will of the city administra-
tion, infrastructure is typically first developed, often followed by further devel-
opment, before the call is made for how the municipal environmental agency
can beinvolved in the design. Inevitably, the scope for environmentally oriented
or even water-sensitive urban development is then limited.

Therefore, an aim for secondary and tertiary cities in SEA should be proactive
planning of residential and commercial areas based on criteria of water-sensi-
tive urban development. This can be achieved if entities such as planning and
environmental management departments, public works, utilities, and service
providers work together from the outset with the participation of business and
communities. In such a process, sectors such as water, energy, transport, envi-
ronment and communication can be combined with a high degree of effec-
tiveness, and considerable potential for cost efficiency can be realized through
integrated planning.

Fig. 28: Exemplary measures

of polycentric, integrated
wastewater/stormwater manage-
ment for a residential area

Exemplary measures for a water-sensitive urban stormwater and wastewater treatment system,
as shown in Fig. 27

Bioswales

Buffer vegetation & floodplain restoration

il
%

N2
Constructed wetlands Permeable paving
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Progressive polycentric wastewater infrastructure
development in residential areas

In many cities, future development of residential wastewater management
infrastructure will go hand in hand with the rest of the urban development.
The use of often poorly constructed septic tanks will transition to the use of
on-site treatment in improved septic tanks and to decentralized systems that
can be connected to combined drains, followed by interceptor sewers and then
by wastewater treatment facilities such as wastewater stabilization ponds or
activated sludge treatment plants.

It can be assumed that mitigation efforts to reduce CO2 emissions will lead to the
development of new system solutions that will reduce energy-intensive trans-
port and treatment of wastewater. Innovative concepts, such as the Integrated
Sanitation Approach, follow the UN principle of progressive implementation.
They promote a systemic management system for urban water resources by
combining technological solutions with effective septage management and solid
waste management in accordance with the local situation and capacities.

Fig. 29: Integration of green/
blue and grey infrastructure
in accordance with local
capacities

Option for connecting neighborhood clusters to larger service areas and centralized
post-treatment plants as systems develop or expand

Primary and secondary treatment
(80% efficency) decentralized [0.3m? per person]

TS

TR

A\ g Main gravity sewer trunk
Z24\V. fed with lifted and well
pre-treated wastewater

N

Advanced and tertiary treatment

2\ centralized [0.1-0.2m? per person]

1 «L‘,Yﬁkl'
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Fig. 30: Example of
water-sensitive Design of
a private household

+ reduces both the quantity
and speed of runoff

Bioswale

Option for excess stormwater to be directed to stormwater
system via perforated pipes placed beneath infiltration areas

Water-sensitive transformation
of already built-up residential areas

The transformation of already built-up urban districts into water-sensitive neigh-
borhoods poses particular challenges: the infrastructure already exists, rows of
houses are often built very close together, and streets and boundaries such as
sidewalks are often narrow.

For comprehensive water management, in particular stormwater management,
it is important to involve private homeowners in urban planning and to win
them over for the redesign of residential areas. Private property owners are
increasingly sealing off soil surfaces, thereby increasing the runoff of water into
drainage systems during rainfall events, which significantly increases the risk of
flooding due to overburdened systems. A water-sensitive redesign of the hous-
ing estate, possibly supported by the public authorities (e.g., establishment of
model sites, matching financial contributions), can increase the infiltration rate
of stormwater. Private homes designed in a water-sensitive way will not only
decrease water-related risks, may not only contribute to a better urban climate
and more attractive urban architecture but can also be economically and envi-
ronmentally more sustainable than their traditional counterparts.

+ reduces runoff
volume and velocity

i guane | g

Qo)

/
LA s,

Garden Beds

Wastewater (grey/black) directed via simplified local sewer system

to small on-site wastewater treatment facility into the soil

1. The water-sensitive transformation challenge

+ detains stormwater
and increases percolation
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PolyUrbanWaters is a research and project network funded by the German
Federal Ministry of Education and Research (BMBF) that consists of academic
institutions, municipalities, local and national government agencies, civil soci-
ety and private-sector stakeholders from Indonesia, Cambodia, Laos, Thailand,
Vietnam and Germany.

PolyUrbanWaters responds to the strong need to generate deeper, transferable
and scalable know-how for the effective localization of polycentric approaches
to urban water resources management in secondary and tertiary cities of the
SEA region.

The project intends to demonstrate the importance of polycentric approaches
to the management of urban water resources, contributing to the water-sensitive
transformation of secondary and tertiary cities in SEA towards resilient, inclusive
and livable urban areas, thus contributing to the fulfillment of national and global
sustainability agendas.

In order to do this, the project will elaborate an empirically proven conceptual
framework for these approaches with: a) development of relevant instruments
for its implementation and scalability; and b) a sustainable contribution to the
systematic emergence of a new interdisciplinary practice-oriented research and
economic-academic cooperation context.

The PolyUrbanWaters international research collaboration focuses its research
activities around three Living Labs located in Sleman (Indonesia), Sam Neua
(Laos) and Kratié (Cambodia), which provide a representative cross-section of
the challenges faced by fast-growing secondary and tertiary cities in the SEA
region in diverse governance contexts.

Within this framing, PolyUrbanWaters pursues the following core questions:

1. How can a diverse set of stakeholders contribute to building an inter- and
transdisciplinary local knowledge base on water and urban development-re-
lated challenges in the SEA region? How can this knowledge be systematized,
scaled and regularly updated to serve as a basis for inclusive and future-oriented
municipal planning approaches across the region?

2. How can effective and sustainable water-sensitive urban development be
fostered through a combination of centralized and decentralized technical and
social-ecological innovations - including nature-based solutions, participatory
strategic planning and effective water management structures - as an integral
part of a systemic polycentric nexus approach (water, waste, energy, housing,
IT, food, community development, etc.) and innovative financing schemes for
the management of urban waters?

3. How can “water” serve as a strategic entry point to integrated, inclusive
and resilient urban development that is guided by the SDG framework? Which
polycentric, intersectoral and participatory governance approaches are required
to plan, develop, sustainably operate and finance integrated, water-sensitive
development with the capacity to evolve further in line with dynamic urbaniza-
tion processes?

4. How can local innovation processes inform new practice-oriented peda-

gogies, capacity building approaches and research agendas to strengthen a
network of academic institutions in the region?

2. The PolyUrbanWaters research project
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Answering these core questions, the project will:

Build a qualitative and quantitative understanding of “water” within
urban development dynamics. Instruments will be co-developed with
local partners and communities within and through the three Living Labs
to support secondary and tertiary cities in SEA and their stakeholders in
analyzing current water use patterns, water-related vulnerabilities and the
interrelations of urban development dynamics.

Develop tools and instruments for future-oriented strategic urban
planning including urban visioning, scenario development and concep-
tualization of water-related resilience. These tools and instruments,
developed in three Living Labs, will help guide cities in modelling alternative
urban development scenarios and take informed strategic decisions for
near real-time urban transformation.

Technische
Universitat Berlin _ R

German Water
Partnership

Hamburg
Wasser

Freie Hansestadt
Bremen

BORDA e.V.

Technische
Hochschule
Koln

Fig. 31: Map of PolyUrbanWaters
project partners
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Kota Kita
AKSANSI

Universitas Gadjah Mada

City Alliance
»People.Sanitation.Cities«

Test how planning processes can be translated into transformative
action at selected sites. Governance schemes for effective urban transfor-
mation and sustainable management of pilot measures and pilot projects
will localize entry points to bring water-sensitive development into practice.
Methodologically designed as learning and co-production processes,
relevant stakeholders from local government, private investors, households
and water operators will work on the polycentric technical, social, financial
and governance configuration of the areas.

Support the emergence of new multi-stakeholder cooperation
structures between local, national and SEA levels. In this manner, the
project will contribute to the emergence of a new political, academic,
professional cross-sectoral narrative and of a regulative political environ-
ment that is crucial for water-sensitive urban development.

Be processed into concrete products in the form of guidelines and
recommendations for action, which serve as a guide for the development
of standards and regulatory frameworks.

Develop a practice-oriented research network for polycentric manage-
ment of urban water resources that: (a) contributes substantially to

the research field of water-sensitive urban development; and (b) organizes
sustainable, practice-oriented capacity development.

Vietnam Academy for Water Resources

Public Works and Transport Research Institute

Department of Housing and Urban Planning (DHUP)

Asian Institute of Technology
UNESCAP

Inc.Square Co. Ltd.
Fibertech Co. Ltd.

Environmental
Sanitation Cambodia

Cambodian Institute
for Urban Studies

Pilot Cities
1 Sleman, Indonesia
2 Kratié, Cambodia

3 Sam Neua, Laos

2. The PolyUrbanWaters research project
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The Cambodian Institute

for Urban Studies (CIUS)

is a research and develop-
ment institution focusing on
the increasing challenges
associated with urbanization
in Cambodia. It acts as an
independent think tank that
supports the development and
the implementation of inno-
vative, application-oriented
approaches for urban planning
and development processes in
Cambodia and SEA.

3.1 Challenges for water-sensitive
urban design in Cambodia (CIUS)

Linkages to Cambodian Sustainable Development

Goals Framework 2016-2030

Based on the 17 SDGs, the Royal Government of Cambodia (RGC) assigned the
Ministry of Planning (MoP) as the focal point for the development of the localized
Cambodian Sustainable Development Goals (CSDGs) framework, with its formal
process beginning in November 2016, resulting in a framework being adopted
by the government in November 2018 and publicly released in March 2019.
The framework forms part of the government’s national development frame-
work - set out in the Rectangular Strategy for Growth Employment, Equity &
Efficiency, Phase Four (RSIV)-and implemented through the National Strategic
Development Plan (NSDP) 2019-2023, which incorporates the CSDGs.

The CSDGs emphasize leaving no one behind, so that all Cambodians can share
in the country’s future development and prosperity. This is matched with a com-
mitment to sustainability, to continue development while protecting the nation’s
abundant natural capital for current and future generations, and to contribute
to combating climate change. Cambodia completed a Voluntary National Review
(VNR) on the implementation of the 2030 Agenda for sustainable development
inJune 20195 However, this review, which was conducted very soon after adop-
tion of the CSDGs, does not discuss the numerous targets and indicators not
covered by the CSDG framework, or how these goals and targets will be attained
in the future.

The dissemination of the CSDG framework to subnational levels, including sec-
ondary cities (“Krong(s)") in Cambodia is just beginning. In Krong Kratié, institu-
tional stakeholders were consulted about their knowledge and understanding of
the SDGs/CSDGs and nexus-related issues, and the significance for their institu-
tions’ roles and work. Few had any real understanding of the CSDG framework,
targets and indicators, as they had received little to no orientation, training or
guidance on the CSDGs to date (February 2020) either from the government or
their line ministries. Some stakeholders indicated that they had heard of the
existence of the CSDGs but knew nothing beyond that extent, and few had any
understanding of the implications of the CSDG framework, targets and indica-
tors on or for their sector roles.

Towards a water-sensitive Kratié

The location of and geophysical conditions pertaining to Krong Kratié make the
city vulnerable to the water system that surrounds it. Parts of the municipality
are prone to frequent flooding (usually between July and October) for varying
lengths of time. In some locations, flooding can persist for over a month. The
small, built-up urbanized core of the municipality (located in one sangkat®) is also
atrisk from periodic flooding, both from rapid monsoon downpours (a frequent
occurrence during the rainy season) and the rise of the Mekong River in the
wet season, which inundates the numerous small water courses and channels
to the north and south of the city, such that they flow backwards and flood the
surrounding land areas.

5 Accessible from https://sustainabledevelopment.un.org/memberstates/cambodia

6 In Cambodia, municipalities are divided into “Sangkats” equivalent to communes, and Krong
Kratié is made up of five sangkats. The subordinate unit to the sangkat is the village; there
are 16 villages in Krong Kratié.

3. Reference points for water-sensitive urban development in SEA
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Vulnerability to flooding is further compounded by deficient and aged infra-
structure in parts of the municipality where there is a combined sewerage-drain-
age system in the urban core (mainly in areas of one of the five sangkats). The
majority of the municipality lacks an effective and comprehensive drainage sys-
tem. What does existin mostareas is a constantly evolving fragmented drainage
system of isolated lines and outflows constructed in some areas (villages and
sangkats). In some instances, these become blocked and their capacity is con-
sequently significantly reduced, resulting in drainage flows rapidly backing up
and thus exacerbating municipal flooding.

An additional seasonal hazard is localized droughts, as numerous peri-urban
villages in the municipality frequently suffer from droughts during the dry sea-
son (December to May), due to deficient water planning and management. As a
result, they have insufficient water resources to sustain agricultural production,
impacting the livelihoods of those dependent on agriculture.

Approximately 84% of the 7,145 families living in Krong Kratié are reported to
have access to ‘safely managed water supply’ services, meaning that they are
connected to one of two privately operated treated piped water supply sys-
tems within the municipal area. 10% of families (721) have access to ‘basic lev-
els of service’, while 6% of families (425) use a range of unsafe water sources
(unprotected wells or open sources). An additional concern for families relying
on groundwater supplies is the risk of arsenic contamination, which is present
along the Mekong River banks and floodplains.

Available data on access to safely managed sanitation across the city raises some
concerns, as reported coverage varies considerably across the 16 villages in
Kratié Municipality. Overall, 80% of the 7,145 families have access to some form
of ‘basic sanitation’, but whether it can be considered to be safely managed is
unknown.

Water management

Responsibility for the management of water issues is dispersed across multiple
state agencies, with limited coordination between the involved actors. While
the roles and responsibilities of the provincial, municipal and sangkat authori-
ties are being strengthened in principle, multiple gaps and deficiencies remain.
Local line agencies and offices often have limited understanding, capacities and
resources to effectively address water-related issues, which is compounded by
the lack of technical guidance and tools to facilitate inclusive water planning
processes. Many of the provincial line departments are understaffed when it
comes to people with technical knowledge, resulting in limited abilities to deliver
on their mandates. As aresult, they frequently have to rely on their national min-
istry for technical support, where skills and resources are overly concentrated.

Financial resource allocations available to subnational authorities remain lim-
ited and are in the region of USD 100,000 per annum (in 2020) to each sangkat,
of which approximately 70% is to be applied to support activities across all 20+
government sectors. When and where (significant) investment resources are
made available, they are frequently controlled by national institutions, with lim-
ited responsibilities assigned to local authorities. This is compounded by the
lack of technical guidance and approved approaches for use by sub-national
administrations (SNAs) to better plan, act upon and manage local issues for
specific sectors, including effective consideration of water-sensitive matters.

Some challenges to water-sensitive design approaches

Future possible water interventions are limited and are held back by the lack
of relevant information needed for water-sensitive design approaches. Hence,
support may be required to address identified cross-sectoral technical deficien-
cies, such as the absence of:



a comprehensive, updatable, geo-referenced municipal water and drain-
age plan (of the current situation and for 10-20 years into the future) and
localized flood risk maps (linked to a municipal flood warning system) for
localized disaster management;

This includes the lack of municipal digital elevation models (DEMs).
Because of the relatively flat terrain of the municipality, high-resolution ac-
curate DEMs are likely needed to facilitate localized planning, engineering,
and routing to combat flood risk.

a municipal solid waste management plan to better address the grow-

ing solid waste challenge for the municipality - inadequate solid waste
management, specifically improper disposal, has been identified as a factor
that exacerbates urban flooding;

up-to-date drought monitoring and forecasting capability and maps (mainly
for the agricultural and fisheries sector(s)) as part of a localized monitoring
system to support drought preparedness and disaster management;

updatable arsenic contamination maps of exploited groundwater sources
and an effective monitoring system (of particular concern in Sangkat Koh
Thanol, but also for isolated settlements dependent on groundwater);

an adopted municipal land use master plan (the drafted plan remains
unapproved) and the implications of this for other aspects of urban water
resources planning;

a costed and updatable urban infrastructure needs database;

knowledge and information on alternative wastewater treatment options
(including designs, operation, and investment issues); and

a comprehensive municipal disaster management plan outlining alert
stages and checklists for action, including temporary options for (possible
relocation of) residential and commercial activities and services provision
and other responses for floods and droughts.

Recommendations for a research program on water-sensitive
urban design in secondary cities in Cambodia (Krong Kratié).
Initial engagement with responsible local actors and stakeholders, and the
undertaking of a multi-channeled capacity, needs assessment to:

identify perceived (demand side) capacity needs to strengthen knowledge
and understanding on issues related to urban water resources manage-
ment;

rank and rate suggested contemporary knowledge and technical (supply
side) inputs needed to strengthen knowledge and understanding of and
capacities to address water-sensitive urban issues; and

assess knowledge of the CSDG framework and its possible influence(s) on
local development.

Based on this needs assessment, the following focused recommendations are
made:

Develop appropriate capacity development materials and inputs (in Khmer)

for delivery to municipal authorities, their technical units, and sangkat repre-
sentatives. This will enable these parties to acquire the knowledge, skills and

3. Reference points for water-sensitive urban development in SEA
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expertise required to better plan and consider water-sensitive issues.

Deliver training and establish an online e-learning repository option for
replication and future access.

Develop local capacities to maintain and support inputs (use of smart
technologies and data management, GIS drone / remote sensing inputs) to
ensure sustainability and enable supported skills.

Devlop a local CSDG response framework (with a focus on water-responsive
measures).

Other recommendations include:

Support the development of and capacities to establish and maintain a
municipal geographical information system (GIS) for water-relevant issues
and parameters. This should be expandable (i.e., open software architec-
ture), and based on cost-effective (open source) systems such as QGIS and
remote sensing data.

Data and tools should be stored at the municipality, but remain
accessible to sangkats and line departments so they can generate hardcopy
outputs and update data as required.

Facilitation of a phased cross-sectoral water planning process to:
engage with the different actors and stakeholders, in order to
identify and consider issues related to urban water resources, and
identify the gaps and missing inputs required for improved planning.

To provide support and inputs to address (some of) the identified deficient
cross-sectoral technical inputs and provide a better understanding of how
these will influence future planning and responses at local levels.

Through consultative / round table or focused phased planning sessions
to reach consensus on specific, measurable, achievable, realistic, time-
bound and costed (SMARTC) options and solutions to begin to progressively
address water-relevant issues and ensure that these solutions are aligned
with and contribute to the evolving development needs in municipal and
sangkat plans.

Support the municipality and sangkats in their efforts to better understand
and monitor progress on localized CSDGs targets.



UNIVERSITAS
GADJAH MADA

Universitas Gadjah Mada
(UGM) is an Indonesian state
university founded in 1949.
UGM is the oldest and largest
institution of higher education
in Indonesia. Beyond its mission
in education, the Department
of Architecture and Planning
has the vision to be respon-
sive to a variety of conditions,
issues, and demands of global-
ization as well as to compete
on a national and international
level in the development

of science, technology, and
arts to support sustainable
development.

3.2 Challenges and potential for water-sensitive
urban planning in Sleman, Indonesia (UGM)

Urban transformation of Sleman

The key drivers and the risks of urban transformation in Sleman Regency are
illustrated in Fig. 32. The first section identifies key drivers, the second section
identifies aspects of urban transformation, and the third section identifies risks
that arise from urban transformation.

Urban development along riverbanks

Urban development along riverbanks is an important aspect of urban trans-
formation in Sleman Regency. Eleven of the seventeen rivers that flow through
districts in Sleman Regency flow through portions of Yogyakarta Urbanized
Areas (YUA), and urban settlements have been built on most of them. These set-
tlements include kampong (organic housing developments), self-built housing,
and sub-standard settlements. These urban settlements were initially formed
due to the difficulty of finding affordable land in Sleman, and have developed
incrementally and organically. This type of development creates controversies
from a disaster risk standpoint (both natural and manmade disasters), and
environmental conservation, especially river conservation. The riverbank set-
tlements do not comply with river setback regulations, and some are located in
disaster-prone areas.

The development of urban riverbank settlements significantly interrupts nat-
ural hydrological processes, and goes against the principles of water-sensitive
planning. Because these settlements belong to low-income households, they
typically do not meet minimum standards of water supply and sanitation. Most
of these households tend to dispose of their waste (solid and liquid) with no
treatment. The settlements tend to be very dense and have neither green nor
public spaces for environmental and social functions. Some settlements can
be categorized as slum areas. In recent years, however, there is a tendency
for not only low-income households but also middle and even higher-income
households to occupy land along the riverbank. Some developers even select
the riverbank for investment projects. Close to the urban center, the riverbank
areas also host shops, hotels, restaurants, campuses and offices.

The national government has initiated several programs and projects to address
riverbank settlements. For example, the Kampong Improvement Program
(KIP), initiated in the 1970s, has been implemented in many cities in Indonesia,
including Sleman. In the 1980s-1990s, the KIP was further improved by inte-
grating three aspects of improvement: social, economic, and environment. In
the 1990s-2000s, urban poverty projects were implemented with the aim of
reducing the poverty rate in urban areas. In the 2010s to present, more phys-
ical improvements through programs including 100-0-100 (100% clean water,
0% slum, and 100% sanitation), 3-M (Mundur “setback”, Munggah “up”, Madep
Kali “facing the river”) and KOTAKU have been implemented. However, some of
these programs are criticized as “beautification” projects that simply focus on
improving the appearance of the settlements. The main water-related problems
remain unresolved.

In summary, there is a critical need to address riverbank settlements through a
more comprehensive approach that balances housing rights and river conser-
vation, and utilizes water-sensitive planning strategies and tools with commu-
nity involvement. Co-production models should be developed that involve the
riverbank settlements’ many stakeholders.
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The challenges for water-sensitive urban development in Sleman

Water-sensitive urban development presents a new opportunity for the gov-
ernment of Sleman. This is because even at the national level, such approaches
are not yet introduced. The management of urban waters is a critical issue that
should be tackled by many agencies, yet the way in which each agency currently
responds to water-related issues remains somewhat segmented and partial. For
example, the preparation of land use planning (delivered as a Regional Spatial
Plan, RTRW in Bahasa Indonesia) does not utilize a water-sensitive urban devel-
opment approach. As Sleman is an environmentally sensitive area, the imple-
mentation of water-sensitive urban development there is of crucial importance.

In this regard, the following challenges should be recognized and addressed:
As growth management in the regency is not effective, there is an urgent
need to strengthen the related planning instruments. This includes the im-
plementation of new, innovative growth management instruments such as
land consolidation, land value enhancement/capture, and other incentive
and disincentive mechanisms in growth management.

There are conflicts of interest between local governments in the region.
The Kartamantul joint secretariat (for cooperation between Sleman, Yog-
yakarta City, Bantul and the Province on several issues including water and
sanitation) has the potential to coordinate, mediate, and even resolve these
conflicts of interests.”

The concept and principles of water-sensitive urban development are still
new for bureaucrats in Sleman Regency, therefore it is important to expand
their knowledge and skills on this topic.

Opportunities for Sleman in terms of water-sensitive urban development are:
Sleman has active communities and private-sector actors that can be mobi-
lized through collaborative water-related programs.

Sleman has sufficient professionals and expertise, especially at its universi-
ties, to better support water management.

Sleman has water resources that can contribute to the fulfillment of water
needs in the Special Region of Yogyakarta (DIY). Therefore, Sleman has

a strong bargaining position in water-related issues compared to other
regions in the province.

Fig. 32: Drivers and risks

7 The Kartamantul joint secretariat was initiated and funded by GIZ in the late 1980s, and is pfurban transformation
considered to be the first successful regional cooperation model between Indonesian cities in Sleman
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Governance structures

- the challenges and limitations for public entities

Public entities have a number of limitations in ensuring water-sensitive urban
development. These include limitations related to the knowledge and skills of
local government bureaucrats concerning water-sensitive urban development,
weaknesses in regional cooperation, and a lack of effective and sustainable
collaborative management involving the private sector and communities.

The main recommendations for public entities in planning water-sensitive devel-
opment are:

Public entities should have regulatory power. With this power, they would
be able to introduce water-sensitive urban development into several regu-
latory instruments, including regional long-term and medium-term devel-
opment plans (RPJP/M), spatial and detailed plans (RTRW/RDTR), and even
criteria on building permit systems. Public entities should also have budget
negotiation power (the ability to negotiate and decide where the funds are
allocated). With such power, they would be able to allocate local govern-
ment budgets towards water-sensitive urban development.

Public entities should take advantage of opportunities to work collabora-
tively with both the private sector and communities. Such collaborative
networks are important because successful water-sensitive urban develop-
ment requires the involvement of these stakeholders.

Given these recommendations, it is crucial to develop innovative models of
co-production, where public bodies, the private sector and communities are
engaged in effective collaboration for common benefits and to ensure sustain-
able services that supportlivable cities. The following actions are recommended:

Improved coordination among government agencies, the private sector,
and communities. Such coordination is crucial because water issues are
currently tackled by several agencies with their own interests and agendas.
Improved coordination can ensure that all agencies work towards common
goals and objectives.

Stakeholders should place a greater value on water. Water needs to be rec-
ognized as a common good; the communities and the greater public should
also understand that water should be better valued and access to it is not
completely free, but affordable. A more rational way of valuing water would
be an important step towards the more efficient management of water.
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Technical improvement in managing water is also crucial, because many of
the water problems in Sleman are related to water loss and low water quali-
ty, both of which are caused in part by technical deficiencies.

Effective corporate governance is needed to be able to manage and provide
water more professionally. This point is particularly relevant to PDAM (the
local government-owned drinking water company).

Maintaining and strengthening pamdes and pamsimas is also important as
they are the organizations responsible for providing water to communities,
particularly in the rural areas of Sleman.

Because Sleman is an important source of water for the whole province, the
local environment and water sources must be conserved. Forest conserva-
tion in Sleman is therefore essential.

As water management involves inter-sectoral cooperation between several
agencies, the following recommendations should be considered to increase the
effectiveness of future water management programs in the region/regency:

Foster a common understanding of water-sensitive urban development
among all stakeholders. Such an understanding must be elaborated at both
levels of spatial planning (RTRW and RDTR).

Strengthen the role of BAPPEDA (local planning agency) as the lead and
coordinator agency in the whole planning process.

More opportunities should be given to the communities to speak up and
be involved in collaborative processes related to water.

Economic rationality should be introduced in the management of urban
water resources.

In a polycentric approach to urban water resources management, the involve-
ment of private-sector stakeholders should not be neglected. These stakeholders
(e.g., real estate owners, developers, private investors, service providers) could
be involved in this process by:

Providing training to community leaders, as community capacity
building will be more effective when leaders take the initiative and put
effort towards strengthening their own communities;

Improving coordination between government and relevant stakeholders;
and

Providing fiscal incentives for the private sector to invest or collaborate
with the government and communities.
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3.3 Challenges and potentials for water-sensitive
communities and co-production processes in Sleman,
Indonesia (Kota Kita)

Development and urban transformation challenges in Sleman

Environmental and socio-economic dimensions

As afast-growing area, Sleman experiences two main development trends: rapid
population growth and the massive transformation of rural land into urban
areas. These two trends contribute to social, economic and environmental chal-
lenges in the region.

Since the 2000s, population growth has bolstered economic growth, in particular
strengthening the non-agricultural sectors. The key non-agricultural sectors are
tourism, trading and services, education, and construction and manufacturing.

At the same time, net migration to Sleman has impacted the demand for land,
both for residential areas and for economic activities, transforming green
open spaces such as farms and paddy fields into built-up urbanized areas. If
this transformation pattern remains unchecked and uncontrolled, it will ulti-
mately reduce Sleman’s capacity as a vital catchment area that provides water
security for the region. Increased population and economic activity have also
dramatically increased groundwater demand in the Yogyakarta-Sleman region,
thus posing a looming threat to water security. While the transformation from
agriculture-based to a trade and services-based economy has produced wealth
and access to modern amenities, it may also result in some future socio-eco-
nomic drawbacks. Over the years, the Gini coefficient of Sleman has steadily
increased?. The shift in economy has produced an income imbalance between
the communities working in the agricultural and non-agricultural sectors, with
those working in the non-agricultural sector (i.e., trade and services) earning
higher incomes. The poverty rate in Sleman is 7.41%, which is disproportionally
dominated by the agriculture-based population in the north and east of the
region. To strengthen the agricultural sector, the government plans to provide
fertilizer subsidies, eliminate the agriculture land tax, and secure land for sus-
tainable agriculture in Sleman Regency. Despite this, there is an opportunity to
lookinto applying a more equitable approach focused on sustainable agriculture
and water management that takes advantage of Sleman’s urbanization trends
and growing popularity as a regional destination.

Sleman'’s diverse landscape requires localized approaches

Sleman has a vast land area with varied landscape typologies, community
dynamics, specific development dynamics and transformation challenges. In
addition to the environmental dimensions of the landscape, the dynamics of
the communities divided into the desa (villages) and padukuhan (hamlets) are
also important to consider. Issues around local governance effectiveness and
strength of social capital in the community play a significant role in the environ-
mental transformations of the areas. This is particularly true due to the relative
autonomy of the desa or rural village units in Indonesia.

New investment and settlement areas are growing to the north

New investments, focused on the northern fringes of the current urban area,
such as a new toll road, outer ring road, and new Yogyakarta airport will affect
the development of Sleman in the near future. The toll road development will
pass through 21 villages and approximately 212 hectares total area will be
directly impacted. Furthermore, high land prices in urban areas force people to

8 The Gini ratio in Sleman increased from 2016 to 2018, starting from 0.39, 0.41, and 0.42
respectively. (http://www.slemankab.go.id/3176/indeks-pembangunan-manusia-ipm.sim)
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seek other housing options in peri-urban or rural areas. Supported by existing
accessibility, Sleman in the north remains a popular place for people to settle.
As a result, a regulation to limit development in the northern fringes would be
required to prevent massive urban expansion and uncontrolled development
in this zone.

Preserving agricultural land and water conservation areas

The active volcano Merapi is situated at the northern boundary of Sleman, thus
exposing Sleman to the risk of a volcanic eruption. However, this volcano also
has a positive impact due to the highly fertile surrounding soils. Thus, the Sleman
government is planning to introduce new regulations and declare approximately
18,000 hectares for protected rice fields or sustainable greenfields (sawah
lestari). As a consequence, the owners of the rice fields are not permitted to sell
the designated land to the people outside of their subdistrict (kecamatan) or to
change the land use of the rice field. As a reward for following the government
regulations, the government provides fertilizer tax-free for the land that is used
for sustainable agriculture. If the agricultural land belongs to the government
and the land use will be changed, the government has an obligation to find an
equivalent substitute rice field to maintain the number of sustainable green-
fields as stated in the regulation. In addition, areas designated for protected
paddy fields (Sawah Lestari) in Sleman are restricted to only rice crop produc-
tion and the national government has mandated that land-use changes are not
allowed. Changes in land use can only be authorized at the national level.

Clean water, wastewater and solid waste issues in Sleman

In the RPJMN (National Medium-Term Development Plan) 2015-2019, the govern-

ment targeted 100% access to clean water, 0% slums and 100% access to sanitation

by 2020 (known as the 100-0-100 policy). These targets are consistent with SDGs 6

and 11. Despite progress on clean water, wastewater and sanitation as well as solid Fig. 33: Agricultural land in
waste management, these targets were not fully achieved by the end of 2019. Sleman
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Fig. 34: Map of stakeholders
related to management
of urban waters in Sleman
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Clean water management issues

In Sleman and other large Indonesian cities, clean water and wastewater is sepa-
rately managed by different sectors. While clean water is managed by Local Clean
Water Utilities (PDAM), wastewater and sanitation fall under the responsibility
of the Environmental Department (DLH). PDAM provides clean water services
for communities in urban areas, whereas clean water provision in rural areas is
managed by community-based clean water providers (PAMDES). In Sleman, the
provision of clean water is not only from local PDAM and PERPAMDES? but also
from the Yogyakarta City PDAM and Yogyakarta Province PDAM.

Based on government data, 98.9% of the population had clean water provisionin
2018 (up from 98.6% in 2017). 71.0% are served through individual shallow wells,
19.4% receive water from PDAM networks, 8.2% through PAMDES and 0.03%
from deep wells. These numbers are very encouraging for Sleman, but the fact
that more than 70% of water resources come from individual shallow wells leaves
many vulnerable to risks of groundwater contamination and overexploitation in
the future. Therefore, managing water resources through establishing a regu-
lation to protect and preserve its availability is needed.

Clean water resources

The geology and highly permeable soils surrounding Mount Merapi allow high
levels of aquifer recharge for the supply of groundwater resources for Sleman.
There are 4 spring systems in Sleman: Bebeng, Sleman-Cangkringan, Ngaglik
and Yogyakarta, with 154 springwater resources in total. Moreover, the 17 rivers
and their tributaries flowing through the region are also utilized as raw water

9 PERPAMDES (Perkumpulan PAMDES/Association of PAMDES) is the association of all PAMDES
in Sleman. This association provides training and coaching to every PAMDES at the village level
on drinking water management techniques, drinking water quality standards, institutional
management including AD/ART and financial administrative management. PERPAMDES, in col-
laboration with the Department of Public Works, annually conducts a PAMDES competition in
Sleman to improve service and management quality.

Clean water
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for water utilities (PDAM) and irrigation networks. In addition to groundwater,
spring water, and rivers as water resources in Sleman, some rainwater harvest-
ing initiatives have also been started by communities.

Clean water problems
More than 98% of the Sleman population has access to clean water; however, the
following problems regarding its provision and services are evident:

The use of dug wells (both shallow and deep wells) as a clean water re-
source is quite high, which will potentially impact on the wells’ sustainability
due to overexploitation of aquifers. This not only threatens its sustainability
but also makes it difficult to control water quality standards.

Clean water and wastewater are currently managed by different institu-
tions, which may impact water sustainability. For this reason, an integrated
water resources management is needed.

The current management of water utilities is not optimized, which is evi-
denced by high water losses due to technical and administrative factors.
These problems are caused by several factors including lack of reservoir
capacity, high levels of water loss caused by the sedimentation in reservoirs,
and other problems related to infrastructure conditions. At the same time,
water

losses are exacerbated by cases of not recording water used and water theft.

The standardization of the management of PAMDES/SPAMDES needs to be
improved as well as the involvement of community participation in man-
aging the community-based clean water provision. There are hundreds of
community-based clean water providers in Sleman, with varying manage-
ment capacity and often a lack of knowledge and organization.

Sanitation and wastewater management challenges in Sleman

1. There are often problems in the construction of individual septic tanks, which
are not standardized and can endanger their surroundings as a result. To
overcome this problem, the Environmental Department plans to distribute
standardized septic tanks as well as improve their safety.

2. Lack of community awareness on how to maintain the wastewater plant
and lack of community participation in the management of WWTPs'®. There
are 132 community-based wastewater management groups that voluntarily
operate 132 communal IPALs in Sleman. Although the government has pro-
vided the training and standard operating procedures to manage the IPALs,
their implementation at the community level varies. Community commit-
ment to and participation in managing their own facilities vary widely; some
groups are very engaged while some lack capacity and/or are not really
committed to operating the communal IPAL.

3. Lack of management procedures in the government bodies to manage the
IPAL as well as lack of budget allocation for improving sanitation. Some
identified problems are:

There is no technical management division that specifically manages
wastewater and sanitation in Sleman. The current management is han-
dled by the Division of Open Space and Cleanliness under the Environ-
mental Department. For the 132 communal IPALs in Sleman, a separate
unit to manage and monitor their operation is required.

10 IPAL (Instalasi Pengolahan Air Limbah) also known as WWTP (wastewater treatment plant)
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Currently, the government only has two septic trucks to service the
whole area of Sleman.

There is a limited financial ability to develop new wastewater treatment
plants.

There is no wastewater treatment that is specifically operated for the
market and school areas.

The NGO AKSANSI has started to organize the different CBOs and connect with
the local government to set up co-production, linked to the recommended sep-
arate division for managing and monitoring IPAL operations.

Solid waste management issues in Sleman

Solid waste is also one of the main environmental issues in Sleman and in
Yogyakarta Province. The current dumpsite, TPA Piyungan, has reached its
capacity. The Regional Strategic Policy (Jakstrada) document for solid waste man-
agement in Yogyakarta Province states that every city/regency has to decrease
its solid waste volume up to 30% by 2019. However, according to information
from local governments, Yogyakarta only has the potential to decrease its solid
waste volume by approximately 27%, while Sleman can only decrease it by
approximately 15%.

Sleman produces 776 tons of solid waste per day, of which only 378 tons (49%)
ismanaged. From this 49% managed waste, 29% is transported to the dumpsite
and the remainder (20%) is managed through waste banks'" or individually man-
aged through sorting and 3R (reduce, reuse and recycle) procedures.

Furthermore, the following problems with solid waste management in Sleman
are identified:

Limited financial capacity of the local government in managing solid-waste
problems. Sleman should have at least three landfills to serve the area

(local government recommendation). A lack of financial capacity also limits
available technology and innovative solutions to reduce and recycle waste.

There is a high level of illegal garbage disposal due to a lack of garbage
services and the reluctance of communities to pay the service fees. As a
consequence, littering is common in many areas such as in the river and on
empty land and side roads, thus polluting water resources.

There is a lack of law enforcement and regulation in relation to solid waste
management. There is neither regulation to reduce the use of plastic waste
nor regulation to allow the management of garbage independently by the
communities.

11 Waste banks are a system for collecting & segregating solid waste that works like bank-
ing, but what is saved is not money but waste. Savers, who are also called customers,
have a savings book and can borrow money that will later be returned with solid waste
worth the money borrowed. Waste deposited by the customer will be weighed and valued
with a sum of money, then the waste will later be sold to factories or recycling agents or
handed over to local upcycling agents for processing. Source: https://waste4change.com/
waste-bank-to-support-indonesia-clean-from-waste-2025/
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Spatial planning challenges in Sleman

According to Government Regulation No. 34/2017 concerning village land utili-
zation, village land in Yogyakarta is owned by the Kingdom of Yogyakarta and
managed by the village government. There are four types of village land: Tanah
Kas Desa (TKD, land intended to be a revenue-generating asset for the village),
Pelungguh (part of village land managed by village government officers for addi-
tional income), Pengaremarem (part of village land an an allowance for retired
village government officers), and land for public purposes. The Sultan Ground
is land located in every village that is owned and managed by the Kingdom of
Yogyakarta as the provincial government. Citizens can rent Sultan Ground as
long as they get permission from the provincial government and use the land
for its prescribed function.

Currently, there is no comprehensive and accurate map detailing the extent of
village land throughout Yogyakarta Province, because villages rely on manual
documentation. In many cases, Pelungguh/Bengkok and Pengarem-arem have
been converted to individual property for retired officers. Consequently, there
is a problem of unclear ownership, especially for Pelungguh and Pengarem-arem.
The allocation of TKD land remains steady due to village government control.
Another issue is ownership conflicts between citizens and village government due
to unclear land certificates or lack of land certificates. This unclear ownership of
village land leads to an unclear determination of the exact extent of village land.

New policies should be provided by the government to aid in solving the prob-
lem. First, baseline data on the existing village land is needed. Subsequently,
the government should share these data transparently with the public, allowing
civil society and other stakeholders easy access to the data.

Enforcement and compliance in spatial planning - In terms of spatial planning,
both government and civil society or developers as users have the responsibility
to strictly adhere to the regulations and land use plans. Regulations specified in
the spatial plans (RTRWs) are executed loosely and restrictions are considered
adjustable by the local planning authority. Consequently, spatial planning is
made to accommodate new development rather than to control undesirable
development. Legal compliance by the developer and civil society is another
issue. Developers usually modify their construction proposals to avoid higher
tax payments and increased responsibilities for externalities.

Data limitations - Two challenges faced by Indonesia concerning data are the
quality and accessibility of data. Most spatial data in Indonesia are not yet stan-
dardized across the different government sectors. Furthermore, data are not
collected frequently.

Evidence-based planning - The lack of available data influences the quality of
evidence-based planning in Sleman. As an iterative process, spatial planning
needs to be frequently monitored and supported with updated data. Hence,
when the data are not available and accessible, the quality of the spatial planning
policy declines. If the government continues with spatial planning following a
business-as-usual approach, planning will be based only on budget spending.
In some cases, local government planning only accommodates the national pro-
gram and their requests. Spatial planning in cities and regions remains reactive
rather than proactive, meaning that their own development and spatial prob-
lems are not adequately addressed. That is why a paradigm shift from reac-
tive planning towards a proactive approach is needed. This desired proactive
approach will encourage the smart and comprehensive use of data as the main
basis for spatial planning processes and analyses. As a result, the local govern-
ment can intervene in urban planning and development to address its unique
challenges and conditions. Currently, the ad-hoc nature of development and
transformation and the inability of infrastructure to keep pace are evolving with
or without government readiness.



Difficulties and potentials for water-sensitive communities inSleman
To achieve more sustainable urban development, there is a need for ongoing
initiatives at the local and national government levels and a comprehensive
program that aims to empower village level planning to achieve and localize
SDG implementation. Such a program, along with technical support for creating
cleaner water systems in the city, has the potential to create multiple co-benefits
encompassing good governance, community development, economic develop-
ment and sustainable resource management.

Current challenges are:

1. Clean surface water is a critical resource for the future

In rapidly urbanizing urban areas, extra stresses are placed on water supplies,
primarily due to extra demand, increased pollution loads and reduced space for
water storage infrastructure as well as land-use changes that inhibit healthy,
thriving aquatic ecosystems. In Sleman, where there is limited management of
wastewater, solid waste and water extractions, the continued high pollution of
the surface rivers and the contamination and depletion of groundwater pose
serious risks to public health and livability.

2. River setbacks are not addressing the fundamental issues of
waste and water

Ablanket national regulation on river setbacks has sparked a nationwide frenzy

of riverbank revitalization, embankment protection and resettlement of com-

munities. However, riverbank revitalization efforts have largely been cosmetic

and have notyet addressed the water quality issues critical for public health and

the creation of good urban public space.

3. The 100-0-100 policy requires a comprehensive yet
fine-grained approach

Despite the 100-0-100 policy, progress has largely been driven by political will,
national level programs and special budgets’ (e.g., the KOTAKU program),
which may not present long-term sustainable solutions for local governments.
Changes in the political climate and renewed priorities at the national level may
put these efforts at risk. While national programs scale well across the country,
they cannot necessarily address precise and fine-grained issues and coordina-
tion at the local level.

3. Undang-undang Desa (village regulations) is an opportunity
for decentralized planning at the village level

The desa (village) status of Sleman presents multiple opportunities for commu-

nity-based approaches to planning and participation due to the desa’s relative

autonomy in planning.

Tanah Kas Desa / Tanah Bengkok (village communal land) - land that is meant
to be a revenue-generating asset for the village in order to finance its ad-
ministration with a high degree of autonomy. This village asset can become
potential leverage for planning and urban infrastructure investments that
contribute to the localization of SDGs.

Dana Desa (village budget) - a direct budget from the national government
across all villages. It is managed directly by the village for general develop-
ment ranging from social services to developing village business units and
physical infrastructure. The capacity to conceptualize vision and planning is
largely limited, leaving the rapidly urbanizing villages to respond to aggres-
sive market forces without addressing basic infrastructure needs such as
wastewater management, solid waste management and construction and
maintenance of public spaces.

12 Source: https://pu.go.id/berita/view/10919/program-kotaku--kolaborasi-pemer-
intah-dan-warga-menjadikan-karangwaru-bebas-kumuh
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Community engagement

To realize a water-sensitive community, the role of the community is crucial.
Despite the importance of government readiness, the community will be a deter-
minant actor that can ensure the sustainability of a water-sensitive program.
Commonly in Indonesia, a top-down program from the government will not
be sustainable in the long-term unless it arises from community initiatives and
awareness. That is why the first critical step to be taken in order to develop a
water-sensitive community is raising awareness within the community.

Learning from the experience of a communal wastewater treatment plant
(WWTP) program in Sleman, we see that a co-production approach is more
effective than other approaches. In this case, when the village government was
first trying to introduce a communal WWTP to the community, it was unsuc-
cessful. The community believed that the communal WWTP would not make any
difference compared to individual septic tanks. This perception changed when
the village government invited public health officers to provide education on
the importance of communal WWTP in diminishing E. coli bacteria from water
sources in people’s houses. The government itself needed a five-step training
to convince the community to participate. It also became clear that from an
organizational standpoint, an incentive mechanism would be needed to keep
the programs running. For instance, the government might provide stimulus
funding at the beginning of a program, but afterwards, the community has to
generate its own funding as the main source for the program budget. This bud-
get could then be used to pay the wages of the WWTP operator. Another way
to guarantee funding is to align village programs with national and provincial
level programs.
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3.4 Water-wise urban development through new
multi-disciplinary local governance structures in
Sleman, Indonesia (Hamburg Wasser)

SDG-oriented urban planning

SDG-oriented urban planning may help us understand the strategic elements of
urban development as multi-disciplinary facets of cities like Sleman. An analysis
of urban planning may provide decision makers with a better understanding of
the impacts of water-related infrastructure developmentin its multidimension-
ality (health, eco-systems, livability in cities, etc.). It may change the perspective
of city managers from a purely output driven decision making, towards a more
impact driven decision making that invites affected or concerned departments
to participate in the process. Neither an exclusive water-oriented approach nor
any other exclusive sector-driven approach is helpful in overcoming the overall
challenges associated with urban development. Rather, urban development is
a common challenge asking for common solutions for all affected sectors and
parts of a municipality and society.

All SDG-oriented decision making and tool development should take into account
possibilities and basic conditions for pricing and budgeting in the municipalities.
There should be an assessment of the extent to which intersectoral collaboration
in the city/district creates incentives for relevant stakeholders involved in deci-
sion making processes. Instruments for the financing of polycentric water-re-
lated infrastructure should be identified.

The city administration has started to assign fields of action to SDG-relevant
indicators and initial reflections on strategy development with regard to SDGs
have been undertaken. However, the formulation of activities remains predom-
inantly within sectoral boundaries (e.g., urban planning, road planning, water
supply, sewage disposal, waste disposal).

A promising way to achieve a situation described by the IWA Principles of Water
Wise Cities [26] within a 5-year research program is to build up pilot sites (i.e.,
Living Labs), which - atleastinternally - do not orient themselves towards exist-
ing governance rules or structures and processes of local administrations.

Conceptual recommendations

The conceptual framework of water-wise cities in its planning, technical, financial
and governance-relevant dimensions needs to be concretized in the relevant
specific social, socio-economic and cultural contexts. This would be a strong
starting point for comprehensive water-sensitive urban development.

A high level of organizational capacity is required to ensure that the regula-
tions and decisions of the local government permanently serve the relevant
interfaces. The establishment of a multi-layered communication system that
permanently integrates the relevant stakeholders into the relevant processes
is therefore indispensable. A high level of participation and strong leadership of
community organizations, combined with a pronounced technical and method-
ological competence in ongoing long-term project management, are essential
success factors.

Water infrastructure (water pipes, drainage systems, storage tanks, etc.) and
waste disposal concepts should be integrated into district development con-
cepts, including into the design and creation of public spaces. This requires
cross-sectoral cooperation with the various specialist departments of the city
administration.
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Polycentric water-sensitive community development also requires, in parallel,
incremental development and professionalization of governance, supply and
disposal structures. Effective co-production between municipalities, civil society
organizations and communities can make a certain infrastructural development
standard possible in the near future. Nevertheless, in the medium and long
term, efficient and more professionalized operator structures and utilities are
indispensable for ensuring and satisfying the population’s growing needs and
expectations for affordable municipal basic services.

Technological, organizational and financial solutions chosen by local commu-
nity-based organizations may not incorporate high standards (e.g., for water
supply and wastewater disposal). Nevertheless, these decentralized approaches
are animportant starting point for the comprehensive development of water-rel-
evantinfrastructure at the local scale. To support these activities, the respective
local regulatory framework should consider the technological competences of
these community-based structures.

Recommendations for Sleman

Based on the principles of the SDGs (6, 11, 17) and the NUA, practice-oriented
research should focus on a holistic, long-term and multidisciplinary approach.
The hearts and minds of politicians and administrations have to be opened to
such an approach. The SDGs and NUA, along with the IWA principles, are suit-
able mechanisms to help convince local politicians and administrative bodies
to think in a more strategic way. This thinking is fundamental to paving the way
for local level administrations and decision-makers to increase collaboration
between authorities and departments, both horizontally and vertically, as well
as between experts (e.g., urban planners, water engineers, investors) and the
local population.

It is important to demonstrate to local decision makers (i.e., governments,
authorities) that living labs can provide the space and the scope to go beyond
the usual, very often inflexible responsibilities and competencies within a city
administration. A shift towards working together in cities typically means a more
or less complete change in administrative structures, both local and regional.
Decision makers should understand that such a process does not endanger their
power or influence in the city. Instead, one can be part of a future-oriented,
water-sensitive development of their own city or municipality, resulting in a
win-win situation for all parties.

These approaches also provide a suitable and promising means to develop
suggestions for where the decentralized activities of local communities can be
combined with the possibilities and necessities of central institutions. The role
of regional institutions and administrations could be to manage technical stan-
dardization, run well-equipped central water laboratories, establish and oversee
training institutes to educate and train craftsmen, and harness the engineering
capacity at local universities to support local communities.

In summary, both decentralized action and central support are needed, thus
enabling capacity development and supervision. The challenge is to meaning-
fully combine the bottom-up approach with the top-down approach.
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3.5 Recommendations for climate change
adaptation in secondary and tertiary cities of SEA
(City of Bremen)

The effects of climate change can already be observed and will increase during
the next decades. Adapting to the consequences of climate changeis along-term
challenge for society as a whole. Cities and regions have to preserve favorable
living and working conditions and ensure that they remain prosperous even
in the face of climate-related changes that will have a wide range of effects.
When designing a climate-resilient city, heavy rainfalls, heat stress, sea level
rise, droughts, more intense storm events and deterioration in wind comfort
are the main issues to consider.

Many studies and policy papers assume that cities and their administrations play
a crucial role in building resilience in growing urban environments. However,
there are general obstacles that must be overcome. The lack of resources is a
known and often major issue. For example, urban planning has to integrate an
increasing number of aspects: economic, social and infrastructural issues have
to be considered and are often the driving forces in development and planning
processes. Climate change adaptation makes these processes increasingly com-
plex and sometimes also more expensive. It is no wonder that the integration
of climate change adaptation is sometimes considered to be a nice addition
rather than a required element of sustainable planning. This is the case in many
Southeast Asian cities, as Daniere and Garschagen (2019) report on findings
from several scientific studies in cities in the region: “Here, as in many of our urban
settings, the local capacity of resources and knowledge for effective climate change
adaptation and mitigation is critical but absent. Residents affected by increased
flooding, landslides, and rampant development investments see little improvement
in the livelihood situation while decisions about their city and neighbourhoods take
place without consultation.”[10]

The scientifically formulated requirements of holistic, cross-sectoral, participa-
tory and sustainable approaches for climate resilience in cities very often deal
with cities that struggle to provide basic services for their residents, due to a
lack of resources. The expectation that the development of climate resilience
policies would solve the problems inherent in the system and societal inequali-
ties is unrealistic. Thus, it is not surprising that Puliat (2019), for the case study
of Lao Cai, Vietnam, comes to the conclusion that “there is an implementation
gap that results in a chasm between a pro-climate adaptation discourse and
actual planning that seems to follow a ‘business as usual’ pattern.” [43]. Even
if a very sustainable, holistic and participatory process for the development of
climate resilience policies can be formulated, the implementation still faces the
same obstacles inherent in the system. To build a climate-resilient city, several
challenges have to be met, of which the following three can be considered to be
crucial from a practical perspective:

1. Adaptation to climate change as a strategic challenge

Cities face many urgent short-term problems that have to be tackled by local
governments and administrations. In contrast, climate adaptation is considered
along-term task that deals with long-term effects and may cost resources today
while the benefit will only be seen in the future. This makes investing in climate
change adaptation unattractive for politicians, and thus it is often difficult to
keep climate change adaptation on the local political agenda.

A climate adaptation strategy can help define a framework for both current and
future actions; it helps prepare the ground for adaptation measures and can
broaden the scope of measures towards future-oriented and more sustainable
decisions. A strategic concept - either simple or comprehensive - is therefore
an important step towards a more climate-resilient city.
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2. Adaptation to climate change as an integration
and mainstreaming challenge

Planning procedures and sector policies are essential for a city to shape and
define its future appearance, attractiveness and viability. Thus, it is crucial for a
city to integrate climate change considerations into relevant sector policies and
planning decisions. This is a time-consuming process, conflict of aims can arise,
and processes will become more complex, butitis also a chance to create more
sustainable solutions. Synergies can be achieved when departments in charge of
areas such as urban development, public works, traffic planning, water manage-
ment, disaster control, green infrastructure and healthcare work together and
integrate climate change adaptation into their plans and processes. In addition,
integration also refers to the integration and participation of different stake-
holders, including both powerful and less powerful groups and residents.

3. Adaptation to climate change as a learning

and development challenge
“Exploring suitable adaptation pathways to address existing vulnerabilities and
increase resilience will require a process of learning by people and organisations.” [44]

Climate change adaptation remains a relatively young topic. Although much
theoretical work has been conducted in the last decades, the implementation
isrelatively slow, due to many operational, organizational, financial and political
reasons. A large step remains in moving from a scientific and political discourse
to implementation on the ground. This gap can be observed in many cities across
SEA and elsewhere. In order to strengthen implementation, climate adaptation
should be made tangible, such as through pilot projects. Pilot projects can fail
but can also create learning loops and provide the opportunity to initiate pro-
cesses that would not be possible within the existing framework of day-to-day
administration. Because there is no perfect solution, step-by-step infrastructure
development combined with a culture of institutional learning and development
can help to illuminate the best pathway to a resilient city.

Beyond theory - practical recommendations from lessons learned
The resources of a city are limited. Cities have to deliver many services yet often
lack personnel and financial resources, even for basic services. Additionally, they
often have limited experience in dealing with cross-sectoral and strategicissues.
Despite these limitations, cities have a lot of experience in getting things done
on the ground and they know which measures are feasible.

Several key practical recommendations, drawn from experience with the devel-
opment of municipal climate adaptation policies, shall support similar initiatives
in SEA:

Hook in to existing processes and working groups. There may be exist-
ing and functioning cross-sectoral processes and working groups in a city
that are suited or amenable to a climate change adaptation process.

Let all concerned departments and stakeholders participate.

A cross-sectoral problem needs a cross-sectoral approach. Some depart-
ments, stakeholders and sectors are more concerned than others. However,
a shared process with equal partners helps to formulate the integrated
measures required, which are difficult to develop with a sector-specific
approach.

Analyze impact chains and consider indirect impacts. A flooded road,
for example, can impede traffic not only during the flood event but also
afterwards, as receding water leaves behind debris. This could lead to
logistics problems that could affect the supply chain, resulting in negative
impacts on the economy and on food and medical supplies. Thus, the indi-
rect impacts of a heavy rainfall can be more severe than the direct impact



of a flooded street itself. An impact chain analysis can help to generate a
more comprehensive picture of possible direct and indirect impacts and to
assess the different interlinkages of the systems within a city. Even a rough
analysis can be a good tool to communicate impacts, create a shared un-
derstanding, and illustrate cross-sectoral consequences and challenges.

Create co-benefits. One of the most critical challenges in cities is limit-

ed resources. To increase the probability of implementation, it is helpful

to identify synergies and co-benefits. For instance, well-planned green
infrastructure can help to manage stormwater, improve the livability and
attractiveness of the city, and produce positive health effects. It is clear that
integrated and cross-sectoral measures can create short-term or long-term
co-benefits. The identification of those co-benefits greatly assists in the
later implementation process.

Seize the window of opportunity. When there is the possibility to integrate
climate change adaptation into planning or other decision processes, the
chance should be taken to create a quick success story. The implementation
of each measure, large or small, will create momentum and acceptance.

Identify no-regret and low-regret options. Since the magnitude of cli-
mate change impacts can only be estimated to a limited degree of certainty,
it can be helpful to define no-regret or low-regret measures. As described
by Suzanne Martin:

One of the benefits of identifying no-regret, low-regret and win-win actions is that it
enables organisations and others to implement short-term adaptation actions and in
doing so begin the adaptation process, rather than adopt a ‘wait and see approach’.
No-regret actions are cost-effective now and under a range of future climate scenar-
ios and do not involve hard trade-offs with other policy objectives. Low-regret actions
are relatively low cost and provide relatively large benefits under predicted future
climates. Win-win actions contribute to adaptation whilst also having other social,
economic and environmental policy benefits, including in relation to mitigation. [45]

Consider both directions (i.e., from measures to strategy and from
strategy to measures). In many cases, adaptation measures have already
been developed or even implemented (even though they may not be called
adaptation measures). These can be used as a skeleton for an adaptation
strategy or an action plan. The reverse flow of strategic development and
practical experience is an excellent precondition for developing an imple-
mentable strategy.

Plan enough time for communication. New approaches and cross-sec-
toral processes need a significant amount of time for communication

to create a common understanding and “translation” of specific sectoral
knowledge.

Find a balance between long-term strategic measures and “low-hang-
ing fruit”. The priority is to formulate objectives and measures in order to
strengthen the resilience of the city’s systems. Climate resilience can only
be improved when measures are implemented. Thus, in order to maintain
a certain momentum, it is helpful to define easy-to-implement measures
that create quick success stories, without forgetting long-term strategic
measures.

Plan and ensure a mainstreaming process. Mainstreaming is essential
for a sustainable adaptation and implementation process. The integration
of climate change adaptation into sectoral policy is needed in the long run.
Mainstreaming ensures that climate resilience is considered whenever pos-
sible, especially in infrastructure-related decision making.
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3.6 Experiences with co-production between
public entities and communities for decentralized
wastewater treatment in Indonesia (AKSANSI)

Community-based sanitation (CBS) in Indonesia is a program from the national
government that aims to provide access to proper sanitation for Indonesian
citizens. CBS is one of the three main approaches to achieving the SDGs across
the 14,000 islands of Indonesia. Since its launch in 2003, the CBS program has
established more than 8,000 sanitation facilities (community sewerage, com-
munity sanitation centers, mixed sewerage and sanitation centers) throughout
Indonesia under several programs including SANIMAS, SANIMAS DAK, SANIMAS
USRI and SANIMAS IDB.

By prioritizing sustainable principles, the approach stresses the importance of
active community involvement at each stage, starting from preparation and con-
struction to the post-construction stage, where CBS operation and maintenance
take place. Community involvement empowers the community to independently
operate and maintain their own sanitation facilities.

Co-production was initiated to accommodate community responsibility for user
fees and operation and maintenance (O&M) of the CBS system. For expenses
where the CBO faces difficulties in collecting sufficient funds, the local govern-
ment allocates funding. This applies for larger cost positions in order to achieve
sustainable operation of the CBS systems.

Founded in 2006, the Association of Community-Based Organizations on
Sanitationin Indonesia (AKSANSI) is an umbrella association that accommodates
the needs of the CBOs, in particular for the O&M phase.

The CBS program applies locally adapted decentralized wastewater treatment
systems (DEWATS) with low O&M costs. With collaborative management or
co-management schemes, stakeholder responsibilities are shared between the
user groups and the local government. AKSANSI facilitates the establishment
and coaching of co-management schemes. These schemes accommodate the
interests of all sanitation stakeholders at city/regency level for CBS sustainability
and environmental protection. Based on goodwill, equality, respect and shared
benefits, co-management accommodates the rights and obligations of all CBS
system stakeholders.

Currently, there are 4,167 CBS systems recorded in the AKSANSI database:
Number of community-based sewerage systems: 2,069
Number of community-based sanitation centers: 1,349
Number of community-based mixed sewerage and sanitation centers: 436
Number of non-identified systems: 313
In Sleman District from 2017 to 2019, there were 35 CBS systems monitored, all
fully funded by the local government. The figure below shows effluent samples

from these systems and whether they comply (blue) or do not comply (orange)
with regulations.

AKSANSI is a communi-
cation forum and umbrella
organization for commu-
nity-based organizations
in the sanitation sector
throughout Indonesia.
The association specializes
in the co-management
(neighborhood groups,
community facilities,
private sector) of decen-
tralized wastewater
infrastructure and related
monitoring processes.
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The most recent discharge standard from the Ministry of Environment (No.
168/2016) introduced very strict parameters. Based on this standard and sam-
pling data, none of the 35 CBOs comply with E-coli discharge standards. Only 2
CBOs comply with the COD standard, while 16 CBOs comply with the BOD stan-
dard. In order to achieve the newly introduced high standards, the CBS systems
require add-on components which require additional investment and additional
O&M capabilities (financial and managerial), which needs to be developed by
the stakeholders at district/city level.

Selected challenges which call for the facilitation

and setup of co-management schemes

The most common problems in the pre-construction phase and reasons for
potential failure are:

The selection of CBS and its location is determined by where land is avail-
able rather than by where the CBS is needed the most. If village-owned
land is used, construction will be a lot easier if the surface elevation meets
the technical requirement for gravity flow and discharge points.

With the roll-out of a large number of systems, the CBS contractor tendering
process creates complexity and problems. Processes are often accelerated,
resulting in a focus on quick implementation with no involvement from the
community (either during or after the construction process). If the community
would be involved, most of the labor cost would fall out and the household
connections could be funded from the project funds.

The majority of funds are typically allocated for construction, with a very
small sum of money left over for post-construction.

In many cases, it is not clear who owns the CBS assets because asset

transfer documentation was not provided to the local government or village
government during handover.
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In the construction phase, the most common problems are:

The community-based process usually involves two CBOs: one CBO is
responsible for contributing during the construction process, and the other
CBO for the O&M process. In some cases, the CBO for construction was
legalized but not the one for O&M.

Household connections are not part of the project funds, so in some cases,
the CBO faces difficulties in encouraging households to connect.

In some cases, the setting and collection of user fees is done directly by
the CBO and users, meaning that the village government is not involved in
formalizing the user fees.

Many CBOs don’t function in an ideal manner:
Few are democratically elected.
Half of all CBOs are headed by RT (official local community council) leaders.
Most are poorly prepared for their role.
There is no training for new members post-construction.

There is nowhere to get assistance.

Conclusions to be drawn to establish similar programs for the
development of water-sensitive cities

Regulatory framework
The Rencana Pembangunan dan Pelaksanaan (RPP, Development and Imple-
mentation Plan) SPAM should cover provisions regarding sanitation and/
or put both drinking water (SPAM) and wastewater (SPAL) on equal footing.
Alternatively, national legislation focused on sanitation could be developed
to clarify roles and responsibilities for national and local government for
the development and operation phases, as well as a realistic minimum
service standard.

In order to cope with increased effluent standard requirements, possi-
bilities to develop a local legal framework which allows for progressive
implementation towards achieving those standards need to be elaborated
and applied. Otherwise, well-proven solutions will no longer be legal and
appropriate alternatives are currently not available.

Draft Perda (local ordinances) on wastewater should only refer to legal
entities.

Perda should incorporate NSPK (norms, standards, procedures and criteria)
and a minimum service standard defined by national laws.

There is a need to consolidate and codify all water services-related legis-
lation into a single Perda. This is to avoid the fragmentation of regulatory
roles and responsibility and to ensure the coherence of water and sanita-
tion policy.



Financing

A guideline on expenditure should be issued with sufficient coordination
between Bappenas,'? the Ministry of Public Works, the Ministry of Home
Affairs (MOHA) and the State Audit Agencies. This guideline is important in
order to remove ambiguities and provide assurance to local governments
in utilizing budgets to support operation, management, optimization and
rehabilitation of local-scale community sanitation.

The institutional set-up under local government for supporting wastewater
services can range (in terms of budgetary and structural independence)
from Dinas (government departments) to the Regional Technical Implemen-
tation Unit (UPTD) to the Regional Public Service Agency (BLUD).

The government can decide differential tariffs (for IPLT/waste collection) by
the UPTD or BLUD.

The Perda or Walikota (Regent) decree regulating SKPD/UPTD (local govern-
ment entities) must contain detailed descriptions on the duties of the
relevant SKPD in supporting local-scale wastewater-related interventions.

Asset ownership
If the community management model remains the predominant model in any
given local government area, then:

CBOs must be incorporated as legal entities and the registered name on
the land certificate must either be individual or legal entities.
(In other management models, the local government may own the system.)

The land transfer must be conducted between the original owner of the
land and the CBO.

CBOs must obtain a building permit, specifying both buildings and other
installations and infrastructure owned by them.

Appropriate legal forms
If the community management model remains the predominant model in any
given local government area, then:

13
14

One of the options for the legal form is to create a multiple-tier structure
of entities. In this case, one non-profit entity owns a for-profit subsidiary.
This is most feasible with a foundation. In addition, the foundation is able
to access different sources of funding. In the event that the foundation

is liquidated, the assets have to be transferred to other organizations that
have similar aims or to the government. This will protect the interest in
long-term operation.

A cooperative may be another option, although the regulatory framework
governing cooperatives is not as clear as for a foundation. The current
cooperative law (25/1992) does not specify whether cooperatives can create
a limited liability company. However, there has been a circular letter from
the Ministry of Cooperatives which encourages cooperatives to establish

a limited liability company ahead of the relevant ASEAN Economic Forum,
especially for cooperatives that have assets greater than five billion IDR™.

Ministry of National Development Planning of the Republic of Indonesia
Equivalent to 356,000 USD at the time of writing this publication.
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It may be conceivable for multiple CBOs (in villages or kelurahan) to be amal-
gamated into one single legal entity at the kecamatan (or even city) level,

in order to simplify the paperwork and procedures for maintaining the legal
entity. The barrier to this is hardly a legal one, but rather lies in the govern-
ing process of coordinating between CBOs and the management of the
entity as asset owners.

Recommendations for increasing local government support:
Encourage local government entities to allocate skills and functions
for sanitation planning, implementation, and monitoring and evaluation to
particular responsibility areas or Bidang.

Increase the space for local government to experiment with post-construc-
tion funding for local-scale systems, e.g., by providing specific guidance to
counter fear of sanctions for misuse of public funds.

Recognize the politics inherent in performance monitoring, i.e., that local
governments may be hesitant to expose the full extent of failure through
robust outcome monitoring, evaluation and reporting, because it will
increase the pressure on them to act. Where this is the case, create positive
incentives for monitoring, e.g., by creating an award (or financial reward)
system for regencies and cities that achieve high standards of local scale
system effluent.

There are challenges with legally entrusting ownership to either CBOs or
local government. Despite this, local governments should explore options
to reduce the risk of rent-seeking (i.e., using local-scale systems to obtain
economic gain from others without reciprocation) that arises due to unclear
ownership arrangements of land or technology.

Take a respectful approach to local government assumptions around commu-
nity empowerment. It should be recognized that while the local government
appears to be taking a normative position on community empowerment
(which results in side-stepping responsibility for failing local-scale services),
it may not be a conscious decision for many actors involved. In the face

of deep-rooted norms, it could be helpful to have an open, joint discussion
about the appropriate balance of responsibility between CBOs, local
government, and other actors involved in local-scale service sustainability.

Recommended government and donor program designs:
Program financing that ensures all (or the majority of) households have
a connection to the sanitation system, so design capacity of local scale
systems is utilized

Mechanisms to formalize tariff setting at levels that enable sustainable
operations

Mechanisms to formalize fee collection, to improve user payment rates

Procedures to maximize the capacity of each CBO to deliver, such as
improving the CBO's standing in the community by including powerful local
champions, succession planning and hand-over processes for knowledge
transfer

Institutional arrangements for responsible management partnerships with
local governments to ensure all operational responsibilities are successfully
undertaken



The Asian Institute of
Technology (AIT) promotes
technological change and sus-
tainable developmentin the
Asian-Pacific region through
higher education, research
and outreach. Established

in Bangkok in 1959, AIT has
become a leading regional
postgraduate institution and
is actively working with public
and private sector partners
throughout the region and
with some of the top universi-
ties in the world.

Fig. 36: Domestic wastewater
management in Thailand
(developed by Dr. Yuttachai
Sarathai, Asian Institute of
Technology, 2017)
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3.7 Governance schemes, regulatory framework and
market development for decentralized wastewater
treatment in Thailand (AIT)

In recent years, Thailand has achieved remarkable improvement in access to
improved sanitation by limiting direct human contact with excreta at the point
of origin. Over a period of four decades, sanitation coverage grew from 0.17%
in 1960 to over 98% in 1999 with strong impulse from the government backed
up by policies and awareness campaigns. The provision of water and sanitation
services today reaches 99.8% of the population, with open defecation effectively
eliminated.

However, improved sanitation is limited to user interface and containment
systems while Thailand struggles to keep pace with increasing water pollution
resulting from the second-generation waste (i.e., waste that's been flushed)
stemming from population growth and urbanization. The urban population grew
from 20% in 1960 to 52% in 2017. With a population of 64 million, 9.7 million cubic
meters of domestic wastewater is produced daily in Thailand. The black water
from toilets undergoes preliminary treatment in on-site sanitation systems (OSS)
atindividual households, which form the basis of sanitation in Thailand. The grey
water and effluent from OSS are then channelled to sewer networks or drains,
of which 27% is treated by 105 centralized wastewater treatment plants and
safely disposed into receiving water bodies, while the remaining 73% is disposed
untreated into the open environment.
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Despite every household relying on OSS, only 13% of faecal sludge (FS) is treated
and the rest ends up in the open environment. The type of OSS depends on the
state of the community and socio-economic status. For example, in newly devel-
oped housing estates, commercial watertight septic tanks are the norm while
in the urban slums, which are usually located along canal corridors, cesspools
and pit latrines along with natural vegetative drainage are the most prominent
systems. In older households, cesspools are the dominant OSS used. At present,
about 88% of households in urban areas of Thailand use leaching nature cess-
pools. Likewise, industrial facilities, households or any buildings greater than
1000-2000 m?, condominiums, commercial buildings and retail stores larger
than 300 m2 need to have their own treatment systems.

The focus of wastewater treatment until now has been on developing central-
ized treatment facilities, which have not proven to be successful in the country,
and in the last decade there has been no major investment in the wastewater
management sector. Urbanization trends and population growth place increas-
ing pressure on the system. Furthermore, the situation is exacerbated by over-
lapping institutional roles and unwillingness of politicians to collect tariffs for
wastewater treatment. This has resulted in poor performance of the wastewater
treatment systems.

Steps towards SDG implementation

During the National Consultation Workshop held in AIT (14-15 January 2020), Mr.
Suchai Janepojant from the Wastewater Management Authority (WMA) stated
that Thailand has invested 60 million THB (approx. 2 million USD) to implement
SDG 6; however, the total investment required for this sector by 2030 is USD 6.9
billion with a potential private-sector investment of 0.7 billion USD [47]. The coun-
try’s progress towards the implementation of SDG 6 is indicated by the incor-
poration of SDGs in the national framework (i.e., the 20-year National Strategy
2017-2036), whose seventh strategy “Advance Infrastructure and Logistics” is
mapped to the SDGs (United Nations, 2017). In line with the national strategy
and SDG6, Thailand implemented its 20-year Master Plan on Water Resource
Management (2018-2037) with the aims of:

Expansion of safe drinking water for all - the government aims for all
villages and urban communities to have access to safe and clean water.

Expansion of access to sanitation and hygiene for all.

Improvement of water quality by reducing pollution, with the aim to reduce
wastewater at the source while increasing the efficiency of the wastewater
treatment systems.

Integrated water resource management at all levels - to achieve this,
Thailand has established a national water resource management mecha-
nism comprising the National Water Resources Committee at the national
level, the River Basin Committee at the river basin level and user / civil
society associations at the water user association level. Furthermore, the
government has established the Office of National Water Resources to
supervise the operations of agencies in water resource management for
integrated, systematic and sustainable operations.

The Thai government has targeted the local and regional level as the first level
of implementation while engaging local communities’ participation inimproving
water quality and sanitation.

Inarecentsurvey carried out by the Sustainable Development Solutions Network
(SDSN) and Bertelsmann Foundation on development progress related to the
SDGs, Thailand ranked first in ASEAN and 41st in the world with a score of 74.5%
[48], [49].



Wastewater treatment

Centralized wastewater treatment plants (WWTPs) have proven to be an inad-
equate solution to wastewater management problems in Thailand. In spite of
universal sanitation coverage and billions of THB invested in 105 centralized
wastewater treatment plants and over 1500 FS treatment plants, the safe treat-
ment of wastewater and FS accounts for only 27% and 13% of total generated vol-
ume, respectively. Furthermore, almost all of the centralized WWTPs in Thailand
are operating at less than half of their capacity, because they are often over-
sized considering their design for long-term need. The capital intensity of the
centralized WWTPs and the unwillingness of political leaders to charge tariffs
to users has made it difficult to fund these treatment systems. Likewise, plan-
ning and development of the centralized WWTP is a long-term process whereas
decentralized wastewater treatment systems (DEWATS) are a readily available
solution. Similarly, private investors are more interested in investing in DEWATS,
considering the immediate returns compared to centralized wastewater treat-
ment plants.

Based on the Bellagio Principles, decentralized wastewater management:
does not require large and capital-intensive trunk sewers;
increases the scope of the various technological options;

increases wastewater reuse and reduces water requirements for waste
transportation;

reduces the risk of system failure; and
allows incremental development and investment.

DEWATS can be appropriate for peri-urban areas where communities are iso-
lated and population density is low. DEWATS manage wastewater at or near the
source while mobilizing local resources, thus making the financial requirement
more affordable and feasible. Furthermore, it encourages local participation
in decision-making processes and often instills a sense of ownership, as these
systems are usually operated by the communities they serve.

The choice of technology should not only be guided by an assessment of the ben-
efits of decentralized or centralized treatment options, but also by citywide san-
itation planning directives for the zoning of the centralized, decentralized and
combined systems. There will be room for both approaches considering popula-
tion density, isolation of communities, accessibility, and other factors. Hence, the
approach should be designed using the incremental sanitation ladder’ along
with the technical and financial feasibility of the proposed system(s). Moreover,
technology selection shall be based on cost-benefit analyses that serve as a
useful guide to decision makers and those responsible for implementation.

Challenges for establishing intersectoral cooperation

No single institution is responsible for sanitation in Thailand. Instead, respon-
sibility is spread across multiple national level ministries and local level depart-
ments. There are 38 ministries involved in the management of the water sector
asitrelates to wastewater. While the Ministry of Public Health (MoPH) and asso-
ciated departments at local level are responsible for faecal sludge management

15 Theincremental sanitation ladder focuses on achieving priorities on a level basis rather
than directly jumping to centralized facilities from on-site sanitation systems. For exam-
ple, the lower rung of the sanitation ladder focuses on health functions such as safe access
to and availability of latrines with excreta containment, grey water management and
pathogen reduction in treatment while higher rungs stress environmental functions with
resource recovery like nutrient reuse, reduced eutrophication risk and integrated resource
management.
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(FSM), the Ministry of Interior (MoI) and the Ministry of Natural Resources and
Environment (MoNRE) and associated local bodies are responsible for wastewa-
ter management. This has resulted in gaps and overlaps in roles and responsi-
bilities. A lack of interdepartmental coordination is identified as another major
obstacle to adopting an integrated approach. Local bodies are responsible for
the management of wastewater and FS at their respective localities; however,
they lack the capacity to construct and operate the treatment plants and rely
heavily on central funds. They cannot afford to operate and maintain centrally
funded wastewater treatment plants as they cannot cover the O&M costs with
their local budgets. They have local ordinances to collect service fees from the
users for wastewater treatment; however, politicians tend to avoid collection
of service fees from the community in the fear of losing votes and the general
population’s political trust. The local bodies lack sufficient manpower to regulate
informal service providers. Private firms do not take the initiative to invest in
wastewater treatment facilities.

Selected policy recommendations are as follows:

Government should form a separate entity that bridges the multiple min-
istries and local departments involved in sanitation and provides complete
sanitation service at the local level, including operation and maintenance
of the wastewater and FS treatment systems, and assistance in upgrading
community-owned DEWATS.

Enforcement and monitoring have been the major issue as the Local Gov-
ernment Authorities lack capacity; therefore, they need to work together
with NGOs and/or civil society organizations and/or academic institutions.

Encourage local government to develop local ordinances along with guide-
lines for implementation and enforce these ordinances in line with ministe-
rial regulations.

There is a need to implement advocacy campaigns, develop citywide sani-
tation planning, prioritize areas for DEWATSs, centralized and mixed systems
along with a GIS-based sanitation map, and train local government agencies
for better sectoral performance.

Local authorities should design the treatment systems and effluent
standards, considering water quality, water usage and ecosystem as well as
the influent water quality.

Policies should be developed that target utility reform in the sanitation sec-
tor; the sector would benefit most if the government unit/utility or private
organization provides integrated services including water supply, waste-
water, FSM and solid waste management.

Government should implement and frequently revise the wastewater tariff
through regular advocacy and willingness to pay surveys.

Implementation of public-private partnerships (PPP) while creating the
enabling environment for private sector involvement.

Encourage private-sector involvement via mechanisms developed by service
providers and government to formalize the informal service providers.

Mandate implementation of the Thailand Industrial Standard Institute’s
standards on DEWATs performance to ensure healthy market competition
as well as product quality. To implement the standards, the government
shall collaborate with academic and research institutions for testing and
certification of the product.
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The Vietnam Academy for
Water Resources (VAWR)

is one of the leading water
resources management and
technology institutions in
Vietnam. Established in 1959,
the academy has built on over
50 years of experience in the
water sector to develop into the
modern scientific facility that it
is today.

3.8 SDG localization in Vietnam (VAWR)

Anintegral part of Vietnam's transition to lower middle-income status has been
its transition from a largely rural to an urban economy. The country’s economic
progress has coincided with rapid urbanization. This growth has contributed to
significant challenges in service delivery and infrastructure in cities, in general,
and specifically, for water and management (wastewater, drainage, solid waste
and water supply). The Vietnam 2035 Report noted that integrated approaches
are needed to address Vietnam'’s burgeoning urbanization challenges, including
transport, water supply and sanitation, environmental protection, and flood
risks [50]. The environmental quality of water is important not only for ecosys-
tem health and quality of life in general but also for income growth. In urban
areas, environmental pollution from urban wastewater has resulted in toxic
waterways and polluted beaches/coastal waters, with impacts on economic
activities.

Vietnam has undergone rapid urbanization but due to difficult economic con-
ditions and limited investment in urban infrastructure systems (e.g., urban
water supply, wastewater collection and treatment), the result has been a lim-
ited capacity of the water sector to meet growing needs, particularly in urban
areas. The lack of technical infrastructure for wastewater treatment as well as
the use of many inappropriate wastewater treatment technologies have led to
a situation where untreated urban wastewater is discharged directly into the
environment, thus creating a great challenge for urban areas. This is a conse-
quence of a long history of neglect of sewerage and wastewater treatment by
municipalities. As with urban water supply, there is no sector investment plan.
Urban sanitation services have suffered from a lack of financial resources, with
providers largely dependent on operational grants from the Provincial People’s
Committee (PPC). Most investments in the last decade have been donor-funded
and provided via projects in selected locations, but management of sewerage
remains a largely undeveloped sector for the country as a whole.

Findings from the voluntary national review

of SDG implementation

According to the latest voluntary national review of the implementation of
SDGs, the seventeen global SDGs have been nationalized into 115 Vietnam SDG
(VSDG) targets based on Vietnam’s development context and priorities. These
targets also consider other international commitments, which are elaborated
in the National Action Plan for Implementation of Agenda 2030 for Sustainable
Development. The VSDG Action Plan and the nation’s voluntary review have
mandated that the SDGs must be integrated within the formulation of social-eco-
nomic development plans at all levels (country, ministries, sectors, localities,
agencies) starting from 2020 to prepare for the period from 2021-2025. According
to Vietnam'’s review of its implementation of VSDGs, some of its targets are
ambitious, and some targets still lack technical and institutional guidelines for
implementation (meaning both technical know-how and management mecha-
nisms for the translation of some targets to the national context). The process
therefore will call not only for financial resources but also for a process or prac-
tice that involves better mechanisms to make use of innovative solutions for
water management issues in urban areas, so that even with limited resources,
the localization of SDGs in Vietnam will be achieved.

Regarding SDG 6 and SDG 11, the target ratio for wastewater collected and
treated properly has been set to >50% by 2030 for Category II and above cities
(the current level is 12.5%), which is an ambitious target that will require greater
resources and many improved initiatives in order to be met. Concerning SDG
13, climate change adaptation measures are often proposed separately for indi-
vidual sectors and regions rather than integrated in a way that can improve the
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resilience of the affected areas, as is promoted in SDG 13. The integration of
climate change and natural disaster considerations into development strate-
gies, plans and planning has been formalized through various legal documents
and directives; however, the integration process remains inconsistent and lacks
many proper guidelines.

In the past decades Vietnam, with the support of international donors, has
achieved some reform of and made investments in the water sector in order
to meet MDG and SDG commitments. As Vietnam has acquired middle-income
country status, the nature of donor investment is changing. Official develop-
ment assistance will become less available and will be structured differently,
with reduced levels of grant financing and concessional loans. The country is
therefore seeking increased investment from the private sector in both urban
and rural water supply and sanitation, which is why the introduction of the
decree on public-private partnerships is required. Until now, few public utilities
have been able to access commercial finance. A critical obstacle here is the dif-
ficulties that utilities face in obtaining government guarantees.

Current management situation for water

and sanitation services

Each province and city in Vietnam has its own institutional management model
for urban services. Service providers may be state-owned enterprises (SOEs),
single owner companies (public), joint stock companies (mainly public), or pri-
vate companies. They may have service provision delegated to them along with
service contracts, or they may operate without contracts. Service contracts are
typically very basic, with limited service obligations and a one-year lifespan; very
few of them are performance based. Most urban sanitation enterprises operate
their systems under the mechanism of a work order from the city authority and
are paid directly from the city budget. The current practice of providing these
enterprises with a fixed annual budget for operations does not allow them to
invest in research and development or in the optimization of their wastewater
management systems.

Standards, monitoring and regulation: Currently, there is a lack of standards
for measuring and benchmarking the performance of sanitation enterprises and
improving coverage in small towns and cities. The absence of reliable monitoring
data, weak regulation and a lack of progress in implementing policy directives
on service provider autonomy and commercialization are critical challenges.

Wastewater tariffs: The collection of wastewater tariffs following the current
decree is not high enough to pay for the O&M of sewer and wastewater treat-
ment plants (collected tariffs only meet about 20-30% of the wastewater treat-
ment costs). For example, Ha Noi city collected roughly 9 million USD/year from
wastewater tariffs, but the O&M cost is about 44 million USD/year. The tariff for
domestic wastewater is 10% of the selling price of 1 m? of clean water, excluding
value-added tax. If necessary, People’s Councils of Provinces cities could exercise
their authority'® and decide on specific tariffs suitable for local situations (this
is yet to be applied in any city).

The wastewater tariff is built on the principle of “polluter pays” in order to moti-
vate enterprises and households to reduce pollution and, at the same time,
create a revenue source to pay for wastewater collection and treatment. The
cities Ha Noi and Ho Chi Minh City currently apply only the wastewater tariff,
which is too low to offset drainage management and/or wastewater treatment
costs, while over 20 other smaller cities have applied in parallel the wastewater

16 People’s Councils have the authority by law to adjust the tariff according to local conditions
(either increase or decrease). Despite this, they rarely use their authority to adjust the tariff
to fully reflect the real costs, often keeping tariffs at current rates and using other govern-
ment subsidy systems to supplement the full costs of wastewater treatment.



tariff on household discharges directly to the environment (i.e., those without
a collection system) as well as the drainage fee for households connected to
drainage system (see decree 80/2014/ND-CP on urban drainage and wastewa-
ter treatment) [51]. The drainage fee is often higher than the wastewater tariff.
Decree No. 154/2016 / ND-CP (recently replaced by decree 53/2020/ND-CP) stip-
ulates that the collection of wastewater tariffs is delegated to localities, while the
Department of Natural Resources and Environment (DONRE) collects environ-
mental protection fees for industrial wastewater, and the clean water providers
or the People’s Committees in communes and townships collect environmental
protection charges for domestic wastewater. The People’s Committees in town-
ships and cities are permitted to deduct 10% of the total domestic wastewater
tariff and 25% of the industrial wastewater to cover the expenses of tariff col-
lection (labor and administrative fees). The remainder is paid to the local budget
for environmental protection activities.

Sanitation technology: In the Ministry of Construction’s (MoC) action plan,
there are actions targeted to energy savings and resources recovery in the
wastewater sector. Now is the appropriate time to consider advanced technology
in the sanitation sector that helps with cost recovery and reduces O&M costs,
with the aim of making the sector attractive and sustainable in the long run.

Financial incentives: Considering the disparity in Vietnam between private cap-
ital funding of water supply companies and that of sanitation and wastewater
services companies, it is evident that providing water supply is more attractive
than providing sanitation. This is because the willingness to pay for clean water
is much higher than it is for wastewater and sanitation service. In addition, the
regulatory framework allows for higher pricing on water supply (within a gov-
ernment subsidy framework) compared to the wastewater tariff (fixed to 10%
of the water supply pricing), while the cost to treat 1 cubic meter of wastewater
to meet discharge standards is comparable to that of clean water treatment, if
not higher. Thus, consideration should be given to innovative financial incentive
mechanisms for sharing the burden between clean water supply and wastewater
collection and treatment. Such schemes could involve:

rewarding investors with water supply development contracts (which enjoy
higher rates of return) in exchange for a commitment to develop sanitation

systems (which have lower rates of return); and/or

a lower land-use tax for developers applying green infrastructure that sup-
ports the treatment of stormwater and wastewater.

3. Reference points for water-sensitive urban development in SEA
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Assessment of water-related SDG localization

in three cities in Vietnam

VAWR conducted assessments of water-related SDG localization in the cities of
Vinh Yen (Vinh Phuc province), Vinh (Nghe An province) and Quy Nhon (Binh
Dinh province).

The findings from Vinh Yen are representative of many secondary cities in
Vietnam. The city lacks inter-sectoral management of water-related infrastruc-
ture, which would encompass wastewater, clean water, stormwater, sustainable
development, citywide water resource management and development of green
infrastructure connected with water management, while also accounting for
the impacts of increasing urbanization and climate change. With the current
administrative structure, it is difficult for the city to coherently develop this kind
of integrated urban water management. The reasons for this are:

Different planning phases for different sectors result in different implemen-
tation plans, which ends up causing disruptions in fulfilling the potential of
infrastructure projects.

Different investment criteria for different areas and different donors

(with several sources of funding including ODA, central government funds,
provincial funds and PPP) resulting in mismatches in the setting of priori-
ties. Therefore, the planning law framework at the national level was put in
place to ensure that development projects are coordinated to generate
the desired impacts.

Approaches to developing shared technical infrastructure (e.g., water,
electricity, telecommunications) lack the necessary mechanisms to enforce
the sharing of investment and O&M costs between different sectors.

Holistic and integrated planning has been expressed in Vietnam'’s action plans
(VSDG, Green Growth, and Climate Change Action Plans). Therefore, a strong
coordination effort is needed, especially in uniting different action plans and
planning processes with consideration given to available financial resources and
the cities’ visions for making the plans work in localized contexts. In Vinh Yen, a
promising effort to improve urban water management is the Vac lagoon devel-
opment [52], which is happening through several phases of different projects
that are coordinated with each other. This program is a prime example of how
multiple measures can effectively be integrated.



Fig. 37: Secondary and tertiary
cities are regional centers of
trade and development
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Fig. 38: Map of
PolyUrbanWaters Pilot Cities

Sam Neua, Houaphan District, Laos

Kratié, Cambodia

Sleman, Indonesia

The PolyUrbanWaters project works with polycentric approaches to water-sen-
sitive urban management in three pilot cities: Kratié (Cambodia), Sam
Neua (Laos) and Sleman (Indonesia). The three pilot cities represent a broad
cross-section of different contexts in terms of size, urban water resources chal-
lenges, urban scales, governance schemes, cultures, transformation models
and financing capabilities at government as well as community level. In working
with these cities, the project aims to reflect a large number of realities faced
by secondary and tertiary cities in SEA. The project team has already begun
to initiate a local-level, multi-faceted cooperative management approach that
demonstrates the project’s value proposition to decision makers, fosters trust
within the scientific network, and establishes a basis for solid working relation-
ships. During the Definition Phase, the project team specified the conceptual and
methodological design of the approach to urban water resources management
within the pilot cities, in turn facilitating the relevant decision-making processes
between the multiple stakeholders.

The methodological approach of the project enables working with local stake-
holders to gain comprehensive knowledge about water resources in the cit-
ies and develop strategic management approaches for a transition towards
water-sensitive cities. The benefit of such a methodological approach is its scal-
ability and transferability for other secondary and tertiary cities in the region.

Together with the three pilot cities, PolyUrbanWaters intends to co-create
water-sensitive urban development scenarios to foster urban resilience and sup-
port the localization the localization of the SDGs. Combining urban design and
integrated water management, the project seeks to develop tools and instru-
ments for cross-sectoral cooperation that bridge existing silo approaches by
bringing together different sectors and relevant stakeholders, such as public
entities, private sector, communities, civil society and academia.

4. Shaping water-sensitive urban design in three pilot cities
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How PolyUrbanWaters will support
the development of water-sensitive cities

The focus of the PolyUrbanWaters team lies on the development of tools and
instruments for future-oriented strategic urban planning. In the pilot cities,
these tools and instruments will enable the assessment of water-related risks
and opportunities as well as support the development of a water-sensitive and
resilient urban concept based on the localization of the SDGs in the relevant
contexts. The development of tools and instruments will be embedded in partici-
pative processes and supported by capacity building activities to aid the pilot
cities in understanding and developing resilient and transferable strategies
towards the localization of the SDGs. As a result, the cities will be guided in
modelling alternative urban development scenarios and co-developing strate-
gies for near real-time urban transformation.

With the elaboration and regular refinement of development scenarios, including
business-as-usual and water-sensitive scenarios for 2030 and 2045, water-rele-
vant approaches to urban development can advance beyond single-sector deci-
sion-making practices. The scenarios consider a multitude of possible trends
in urban development together with patterns of water availability and water
consumption. Scenario-based planning can be seen as a vision building process
that fosters a comprehensive understanding of development opportunities at
various urban decision-making levels. The output of the proposed approach is
a multi-scale plan for the future, developed for and by the people of the pilot
cities, which includes and protects local resources in an environment that is
undergoing both social-economic and climatic changes.

The desired outcome of this entire process will be the incremental implementa-
tion of the SDGs (especially SDG 6 and SDG 11) on a local level in the pilot cities.
This process will build on ongoing initiatives at the local and national govern-
ment levels and encourage the formulation of transition pathways to coordinate
these complex multi-stakeholder processes. Therefore, local capacities will be
strengthened and local municipalities empowered through co-production pro-
cesses to carry out SDG implementation.



Fig. 39: Localization of the
SDGs in the urban context
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Fig. 40: Location of Kratié
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Fig. 41: Topography of Kratié [53],[54]

Fig. 42: Mean monthly precipitation
and temperature [55]
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Kratié, Cambodia

Kratié is a regional city and important node for regional trade, located approxi-
mately 220 km northeast of the Cambodian capital Phnom Penh.

Kratié is located on the riverbank and floodplain of the Mekong River, meaning
that large seasonal floodplains surround the city. The water acts as both a great
opportunity and threat for a city that must cope with regular riverine and flash
flood events. These flood events, which are likely to increase in frequency and
intensity due to the effects of climate change, cause many development chal-
lenges such as reduced economic capacity (the city essentially shuts down) as
well asincreased pressure on existing systems related to mobility and transport,
public health, waste management and socio-economic development. Planning
for flooding exceeds the city’s technical capacities; when floods occur the city
mainly provides support in the provision of food and medicine, especially to
poorer communities.

Figures 40 and 41 present the topography of Kratié and its mean monthly pre-
cipitation and temperature. The figures illustrate the flood-prone character of
the city, highlighting low-lying areas.

The demand for quality provision of water from public services in Kratié is con-
stantly increasing due to changing expectations as well as population growth.
Wastewater, solid waste and sanitation management services in the city are
struggling to keep up with the increased demand. In parts of the city, these
services are completely lacking; in fact, there is no comprehensive waste collec-
tion and management system in place. There is a need for strategic planning to
further develop the city’s wastewater strategy and strengthen its flood resilience
in order toimprove livelihoods and provide business and investment opportuni-
ties - all while operating within a strategic framework that manages wastewater
and flood events in a holistic way.

Cambodia lies at an important geographical junction that links the Southern
Economic Corridor (SEC) and Central Corridor of the Greater Mekong
Subregion (GMS) Economic Cooperation Program, which was adopted by
the GMS countries in 1998 to accelerate the pace of sub-regional economic
cooperation. Looking to the future, Kratié, as a Regional Economic Corridor
City (REC), has geographical advantages and potential to become an engine
of economic growth in the region, due to its market accessibility, transport
connectivity, economic density, level of urbanization, and human capital.
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Fig. 43-46: Living with water in
Kratié: The city’s close relation-
ship with its water resources
and flood prone character are
represented in the local
architecture and riverbank
erosion is a constant threat to
infrastructure

Fig. 47: Urbanization process
in Kratié 1984-2018 [56]




Fig. 48-51: Ongoing infra-
structure developmentin
Kratié (urban expansion area
and construction of new
roads)
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Fig. 52-53: The growing social-
economic activity in Kratié

that has led to greater resource
management challenges
associated with the interconnec-
tions between urban planning,
solid waste management

and integrated water resources
management




The role of Kratié as a REC enables it to grow (continue to urbanize) and prosper
in terms of provincial and regional economic importance, and the GMS cooper-
ation program can support the city in unlocking positive developmental forces
that benefit the local population, country and region.

The city is identified as having high economic potential [57] and is striving to
develop its capacities for tourism and new investments. Various international
investors are currently driving the transformation processes within the city
through major investments such as road construction and upgrades, an urban
extension project which involves roads that also serve as dikes and the backfill-
ing of a lake, and the proposed ADB wastewater treatment project [58]. These
anticipated developments, in addition to the numerous multi-level residential
buildings under construction, are expected to bring positive economic changes
to Kratié, but may add additional pressure on already challenged existing sys-
tems, so that they may be even more vulnerable to future flooding events (e.g.,
through the reduction of natural floodplains).

The ability of local governance to effectively guide these large urban transitions
is limited due to the following aspects (see the summary from CIUS for more
information, Chapter 3.1):

lack of financing;
concentration of decision-making powers at the national level;
lack of technical capacity; and

weak regulatory and enforcement environment.

How can we work towards a water-sensitive Kratié?

The tools and strategies co-developed through the PolyUrbanWaters project will
give the city the opportunity to develop in a way that reduces its vulnerability to
the dynamics of the larger water bodies around it (see Fig. 45). As a result, Kratié
will be able to further develop its capacity to effectively handle and manage its
various water processes, thus generating desirable benefits across sectors and
ultimately enhancing the city’s functionality and livability. This can be reached
primarily through interventions to improve integrated urban planning capaci-
ties involving the thematic priorities (as stated by partners and stakeholders) of
flooding, wastewater handling, stormwater drainage and the growing relevance

Fig. 54: Urban planning for and importance of working with priority SDGs.
Kratié: Vision model comparing

a "business as usual” scenario

to a water-sensitive approach

Scenario Health Risks associated Living with water Sustainable Future
Business as Usual with Stagnant Floodwaters Water-sensitive approach Development

. Protection
Resilient Market of Wetlands

Multifunctional Eco-tourism

Common Spaces

Public unsealed
Surfaces e
Ecosystem
Services

Innovative
Eco-business

Removal of &
Vegetation No Public Spaces
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Fig. 55: Location of Sam Neua
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Sam Neua, Laos

Sam Neua is the provincial capital of Houphan Province, located in a mountain-
ous region in the northeast of the Democratic Republic of Laos. The city has a
rich cultural heritage and is an important regional node, due to its location on
National Highway No. 6, which connects to the nearby border with Vietnam.

The region is expected to undergo major socio-economic changes, acceler-
ated by the construction of an international airport 30 km from the city. Sam
Neua is located on the planned Northeastern Corridor of the Greater Mekong
Subregion (GMS) Economic Cooperation Program. According to the SDC (2018),
“if the northeastern section of the China-Indochina Peninsula Economic Corridor
through Sayaboury and Sam Neua materializes, the importance of these towns would
certainly increase, which could have significant implications for population growth
and urban development”. These expected changes include an expanding popu-
lation and the opening of Sam Neua for international tourism. Multiple national
and international investors are already driving transformation processes within
the city through the construction of larger hotels and real estate developments.
While changes can bring positive economic development to the city, they are
also expected to challenge existing systems, in particular those related to urban
water resources.

Sam Neua lies on the banks of the Nam Xam River, which has a water catchment
area of 338 km? upstream from the town (its tributary has a watershed area of
81 km?). The river’s water quality decreases noticeably after passing through
urban areas, which is mainly due to an open canal drainage system in Sam Neua
that discharges directly into the river. Although a basic assessment in the urban
area indicates that 95% of the inhabitants have access to water and sanitation
services, the treatment of wastewater remains a key challenge. Furthermore,
although the majority of households have septic tanks, there is no centralized
wastewater management system. During heavy rain events in the rainy season,
localized flooding occurs on a regular basis.

Figures 55-57 show the region’s land cover, topography and Sam Neua’'s mean
monthly precipitation and temperature. The figures illustrate a mountainous
region with a humid subtropical climate.

Fig. 56: Topography

of Sam Neua [53]

Fig. 57: Mean monthly
precipitation and
temperature
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While sufficient treatment of wastewater remains a challenge for Sam Neua,
an additional challenge awaits the city if it continues along its projected devel-
opment path. Since 1998, Sam Neua's water supply has been sourced from two
stream intakes (Houay Dam and Houay Hin Men), which were considered to
have an combined estimated long-term yield of 2,500 m3/day (allowing for an
environmental base flow all year round). Since 2015, water demand during dry
seasons has exceeded the water supply, leading the city to implement a rationing
plan where water is allocated by zone and time of day. Sam Neua's current water
demand is around 5,000 m3/day and is expected to increase continuously in the
future, reaching an estimated demand of 11,300 m3/day in 2041. To satisfy this
growing water demand, the ADB is funding an additional extraction project on
the Nam Xam river in Sam Neua that will increase the city’s water supply capac-
ity by 8,800 m3/day [58]. However, drought-related issues have forced the ADB
to adjust the extraction method. The question remains: For how long can the
increasing demand of a growing Sam Neua be met?

The main functions of urban planning in Laos are to guide development and
urban expansion as well as to protect the community, including environmental
and cultural resources. Urban planning is predominantly a centralized, technical
activity, with some relegation of powers and tasks to sub-national levels and
various participatory mechanisms. Resource allocation decisions are also made
centrally. Accordingly, for the purposes of understanding the overall urban plan-
ning situation of Sam Neua, national policies and strategies are central guiding
instruments as they provide a background narrative for urban planning and
development processes for all sub-national and local administrative units.

For the purposes of urban planning and administration, Sam Neua’s urban area'
comprises 12 of the 103 villages in Sam Neua District. A top-down approach
remains predominant, with the Office for Planning and Investment (OPI) leading
planning processes and activities. The principal planning instruments are the
Master Plan and the 5-Year Socio-Economic Development Plan, which corre-
spond to the five-year National Socio-Economic Development Plan. The stated
vision of the current plan is: Sustainable development of Sam Neua District into
a center of trade, services, culture and tourism-related goods production while
simultaneously protecting the environment.

Despite the existence of a Master Plan and 5-Year Socio-Economic Development
Plan, itappears that planning is not effectively being putinto practice. Essentially,
new urban development is uncontrolled, and is strongly influenced by pri-
vate-sector property development. Furthermore, plans that have been prepared
and budgeted for are not always implemented.

In effect, planning in Sam Neua appears to be largely practiced reactively rather
than proactively, meaning that spatial designs and regulatory frameworks have
to be redressed as urban development speeds forward without any managed
approach’®, Compounding this complication is a lack of coordination among the
departments involved in development planning.

17 There is no solid definition of what constitutes a town or urban space in Laos PDR. This
is a key issue because in order to define where and how to work in urban areas, there
is a need to have a common definition and understanding of what “urban” means [59].

18 Asevidenced, for example, by the situation of Sam Neua’s new residential expansion
area, where building is taking place despite the lack of a formal planning process and plan
(according to city planning staff).
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Fig. 58: Land cover
of Sam Neua [54]

Fig. 59: One of the main

roads in Sam Neua and central
services located along the
street
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Water-sensitive Sam Neua: a development opportunity for the city
Several investments in Sam Neua could have a huge impact on the city: the new
airport, new provincial hospital, new construction sites funded by international
investors and an effectively unplanned city extension, where construction activ-
ities have already commenced.

The forces driving these investments can help unlock a powerful transforma-
tion of Sam Neua, which, if controlled and balanced, can have multiple signifi-
cant benefits for both the public and private domains. A functional relationship
between integrated urban planning processes at the District and Village admin-
istrative levels and privately led investment has tremendous potential for bal-
anced, equitable and sustainable development in Sam Neua. This could offer
opportunities for social, economic and cultural benefits as well as improved
resource and energy efficiency. However, to unlock this full potential the city

Fig. 60: A major new urban
expansion area in Sam Neua

Fig. 61: Sam Neua urbaniza-
tion process 1988-2018 [56]




Fig. 62: A newly constructed
airport with international travel
connections is expected to have a
major influence on the socio-eco-
nomic development of the region,
which is currently only accessible
by irregularly scheduled domes-
tic flights or by car over mountain-
ous routes

Fig. 63: Example of vision
building in Sam Neua:
“Water for the Future” using
a water-sensitive approach

needs to provide attractive settings for development with a functioning waste-
water strategy and, mostimportantly, sufficient freshwater supply. Additionally,
a proactive planning and shaping of the city’s future development and its water
resources is necessary to reduce inequality, achieve sustainable development
and create business opportunities for local people. Furthermore, a water-sen-
sitive urban planning approach integrates very well with the city's self-stated
“green, clean, peaceful and beautiful” vision and the achievement of the SDGs
at the local level. The approach presented by PolyUrbanWaters focuses on the
integration of urban water resources management (wastewater and freshwa-
ter) and creates instruments for intersectoral urban planning. The aim is to
enable Sam Neua to act on the opportunity to become a model city for the
region, demonstrating how to plan and prepare for sustainable, water-sensitive
transformation.

Fig. 62 shows a general vision of water-sensitive development for Sam Neua,
contrasted with a “business as usual” planning approach. This comparison is
drawn from a baseline assessment of existing water resources (availability,
demand, quality), benefits from nature, urban planning approaches, planning
instruments and methods, and challenges, vulnerabilities and opportunities
for the city. In order to achieve the water-sensitive best-case scenario, strong
stakeholder involvement will be crucial at all stages.

Scenario
Business as Usual

No public Spaces

Loss of public
access to the
Riverbanks

No Stormwater
Planning

\% Expansion)

Water for Future

Water-sensitive approach
Loss of Control

(Unmanaged Property Public unsealed
Surfaces

Eco-tourism

Green
and safe City

Removal
of Vegetation

Ecosystem
Services
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Fig. 64-65: The main market
in Sam Neua is one of the most
important nodes in the city,
attracting regional and inter-
national merchants
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Fig. 66-67: View of Sam Neua
showing its urban development
in the forested hills of northern
Laos
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Fig. 69: Topography and river
network in Sleman [53], [60]

Fig. 70: Mean monthly preci-
pitation and temperature [55]
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Sleman Regency, Indonesia

Sleman Regency is a fast developing area located in the northern part of
the Special Region of Yogyakarta Province, which is ruled by the Yogyakarta
Sultanate and is the only officially recognized monarchy within the govern-
ment of Indonesia. As a regency (Kabupaten), Sleman has urban and rural areas
that administratively consist of 17 sub-districts (kecamatan), which are further
divided into 86 villages (desa) and 1,212 sub-villages (dukuh/dusun). Agricultural
and rural areas, including a national park, dominate the northern, eastern and
western areas of the regency, while urban areas dominate in the southern part
of the regency.

Situated just south of Mount Merapi, the most active volcano in Indonesia,
Sleman is the main water catchment area for the region, which includes the
Yogyakarta urban area. It is the most populated region in the province, has
high migration rates and is attractive for new investments, which in turn drives
transformative changes in the city. Increasing tourism and commercial devel-
opment in the core city of Yogyakarta has driven urbanization upstream to
Sleman. As a thriving education hub, Sleman is also experiencing high growth
in rental dormitories (kost-kostan) along with other student-oriented amenities
and related economies. Within Sleman, there are new investments planned such
asanouterring toll road, a new international airport, shopping malls, hotels and
other accommodation for tourists, all of which will bring many changes to the
city, and in turn, will place additional stress on the management of urban water
resources. The recent drive for infrastructure development at the national level
will also have a majorimpact on Sleman’s future. A plan for a toll road connecting
cities in the region (Solo, Yogyakarta and Magelang) will encourage trade and
local tourism and drive urban development.

Population growth and development, combined with land use changes, can
threaten the health of the hydrological systems that the region depends on.
Figure 69 below presents the river network in Sleman Regency. A key issue in
Sleman is poor water quality that results mostly from household wastewater
entering the system and runoff from agriculture. This issue is especially signifi-
cant since Sleman is a main water provider for downstream population centers
such as the Yogyakarta metropolitan area. The areas highly permeable volcanic
soils allow for fast replenishment of groundwater resources, which on one hand
increases the supply capacity but on the other hand increases the potential that
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pollutants reach groundwater reser-
voirs. Nevertheless, Yogyakarta's and
Sleman’s rapid growth in population
and service-related industries and
other sectors has foregrounded the
strain on groundwater resources. To
substitute for freshwater taken from
groundwater, spring water and riv-
ers, some communities in Sleman
have begun rainwater harvesting
initiatives.

Sleman has been subject to unex-
pected flash floods and droughts
(outside of the usual wet and dry sea-
sons) and unpredictable weather con-
ditions, which strongly influence the
revenue generated in many districts,
mostly from agriculture. Despite
this, no climate change adaptation
strategy has been established for the
city. Therefore, Sleman finds itself at
a crossroads where the regency is
aiming to embrace its dynamism and
growth while ensuring water security
forits population and for downstream
users.

Figures 69-73 illustrate Sleman’s
topography and river network, land
cover, urbanization and population
density as well as mean monthly pre-
cipitation and temperature.

Fig. 71: Built-up areas in Sleman [61]

Fig. 72: Population density [61]
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Fig. 73: Land cover in Sleman
[62]

Fig. 74-76: Kalibuntung river-
side revitalization in Sleman
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In Sleman Regency, physical urban transformation is determined by the expan-
sion of the City of Yogyakarta. Historically, urban expansion has typically taken
place along important infrastructural axes such as arterial roads, or along the
sacral north-south axis. The government currently plans to construct a toll road
through Sleman Regency, which could severely impact the surrounding areas.

Fig. 77 illustrates the changes in Yogyakarta’'s urban form from 1998 to 2020.
Urban growth from the city center has expanded predominantly to the north
(Sleman Regency) and to the south (Bantul Regency).

The social and economic transformation away from an economy based on
agriculture is evident from the decrease in agricultural land. According to data
obtained from the provincial statistical bureau office, Sleman Regency currently
has 21,840 hectares of agricultural land (38% of the region). During the period
2010-2016, the land conversion rate in Sleman was the highest in the Greater
Yogyakarta Region, mainly due to newly built housing and commercial develop-
ments. In a shift consistent with land conversion in the regency, the hotel and
restaurantindustries now outpace agriculture as the largest contributor to local
economic development.

Sleman’s Spatial Planning Agency has divided the regency'’s territory into four
areas: Urban Area, Agricultural Area, Cultural Tourism Area and Disaster-Prone/
Natural Conservation Area (Fig. 78). Even though current social and economic
transformations indicate a development away from the agricultural sector,
Sleman aims to conserve its traditional agricultural lands that give the regency
its special character. Beyond the traditional value of the fields within the regen-
cy’'s boundaries, the unsealed surfaces play a major role in the management of
the local water cycle and are therefore crucial for the regency as a major water
provider for the whole region. In this context, Sleman aims to combine regional
water provision with major socio-economic development.

Fig.77: Urban changes in
Yogyakarta Region 1988-2018
[56]



Disaster-prone and nature conservation area
North Sleman terminates at the peak of Mount Merapi,
an active volcano, national park and highly-visited tourist
destination in Indonesia. With steep slopes and valleys,
the area is prone to disasters such as landslides, volcanic
eruptions and lava flows. It plays a role as a critical water
catchment area that needs to be conserved. However,
growing tourism activities are putting the conservation
area at risk - new hospitality developments and Merapi
four-wheel drive tours encourage cut and fill develop-
ments along the slopes, which may impact water quality
in the long run.

Agricultural area

Its vast flat and fertile landscape is cradled by Mount
Merapi and the mountain ranges in Kulon Progo.
The key driver of the economy is agriculture and the
area has also been designated as a bread basket.

Fig. 78: Characteristics of the
four settlement areas defined
by Sleman’s Spatial Planning
Agency

Cultural tourism area

East Sleman is designated as a cultural heritage conser-
vation and tourism area due to the density of historical
sites such as the Prambanan temple, Ratu Boko Temple,
Ijo Temple, Plaosan Temple, Kalsan Temple and Breccia
Cliffs. Its topography of rocky outcrops limits the area’s
viability for urban expansion. The area is also prone

to water scarcity. East Sleman has one of the highest
concentrations of poverty in the regency.
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Urban area

The urban area consists of sub-districts that are in
close proximity to Yogyakarta-the metropolitan urban
core. These areas have the highest revenue in the
region, more than Yogyakarta City itself. The concentra-
tion of activities and relative proximity to Yogyakarta
city makes these areas viable for new residential devel-
opments. In fact, these sub-districts boast some of the
most expensive residential real estate in the province.
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How can we work towards a water-sensitive Sleman?

The PolyUrbanWaters project proposes working towards a water-sensitive
Sleman, as a way to embrace future-oriented socio-economic development
while simultaneously respecting the regency’s role as an important regional
water provider. The proposed approach aims to create a development opportu-
nity for the city, starting at the local level. A comprehensive program and tech-
nical support for creating cleaner surface water systems will generate multiple
co-benefits encompassing good governance, community development, eco-
nomic development and sustainable resource management. An entry point on
thevillage level would enable the creation of transferable tools and instruments
for sustainable urban development and can address the impacts of rapid and
partly unplanned urbanization processes on water-relevant services in sub-dis-
tricts (Kecamatan/Desas), especially those located along rivers.

Fig.79: Urban planning
for Sleman: A vision model
comparing “business as
usual” to a “water-sensitive
communities” approach
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The PolyUrbanWaters project is developing
practice-relevant tools that enable municipalities
to implement polycentric approaches for urban
development and integrated, cross-sectoral water
management. The aim of the project is to develop
new models for water-sensitive, sustainable

and inclusive planning that meet the local needs
and realities of urban areas.

polyurbanwaters.org ISBN 978-3-00-068447-0
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