
Overview
The government has set up the Nanshan Demolition office, located in Nanshan District, Shenzhen, for 
dismantling three villages – Changyuan Village, Fuguang Village, and Tianyu Village – and carry out the 
expansion of a new campus of Southern University of Science and Technology and Shenzhen University. It 
showcases an example of planned construction and demolition (C&D) waste management practice. About 
3.72 km2 of the area was demolished that generated 666,000 m3 of C&D waste, which comprised concrete 
(30%), crushed brick (40%), unproductive soil (25%), and non-inert waste (5%). The waste deposited on-
site goes up to 4-5 m high. It will include high transportation costs and high traffic safety risks to transport 
the waste. This project would require 50 million RMB to transport the waste out of the construction site. By 
cooperating with Shenzen Yuezhang Green Building Technology Development Company and reusing and 
recycling C&D waste in this project on the site itself, the cost came down to 20 million RMB. As a result, the 
project realised zero waste. 
Furthermore, unproductive soil separated from C&D waste was piled up as 20-m high Cangxiu Mountain. 
It not only reduced transportation cost, but also become a landscape of the campus thus resulting in ‘zero 
transportation’. Due to the profit chain in the procurement of materials for construction units, the government 
enforced that purchased bricks will not be used on-site in this project, thus guaranteeing the utilisation of 
recycled bricks.

Impacts 
About 66,667 m2 of land resources was saved, and consumption of raw materials, e.g., sand and stone of 
600,000 m3, was reduced. Every 10,000 m3 of soil consumes 16 million litres of petroleum by the distance 
of 20 km. By reusing the soil to make a mountain landscape, the project saved 78,000 tonnes of carbon 
emissions (Shi, 2021).

Replicability
A planned C&D waste management practice can significantly reduce capital investment. Similar approach 
can be replicated to other sites by producing on-site recycled materials, thereby, resulting in zero 
transportation and environment-friendly solutions.

Project type
Material, deconstruction

Impacts
Capital cost, operational cost, environmental 
impacts

Keywords
Policies promoting circularity, Construction and 
demolition waste management, Use of reused or 
recycled content in new products and buildings, 
Zero waste, Sustainable development

Contact information  
Zhikun Ding, 
Finance Bureau of Daishan County
ddzk@szu.edu.cn
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Figure 1 & 2: Comparison of new bricks 
and recycled bricks. Credit: Mengjie Shi and 

Zhikun Ding.
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Main challenges 
Lack of knowledge and standards for recycled C&D waste, poor management system and under-developed 
market for recycled C&D waste products

Main success factors
• Overall planning: forming a comprehensive utilisation equaliser.
• The project produced recycled building materials on demand. With low-economic value and high 

transportation cost of the recycled products, the ‘on-site utilisation’ can significantly reduce the 
transportation cost.

Figure 3: Cangxiu mountain. Credit: Mengjie Shi 
and Zhikun Ding

RECYCLED MATERIALS

No.

1

2

Product Use

Non-burning solid brick

Hollow concrete brick

Use

Brick membrane and masonry

Masonry engineering

Quantity

795,925

142,518

Unit

Piece

Piece

3

4

Square brick

Permeable brick

Square

Sidewalks, gardens, squares

3,649,285

34,839

Piece

m2

5

6

Coloured Dutch brick

Planting brick

Sidewalk ground

Parking lot green belt

1514

1624

m2

m2

7

8

Roadside brick

Recycled coarse aggregate

Roadside

Temporary construction roads 
on campus; Replacement of 
building foundation soil

4476

16,282

m

m3

9 Recycled fine aggregate Campus supporting road base 24,235 m3

Table 1: Recycled Materials (Shi, 2021)

 Zero Construction & Demolition Waste Management Practice, Shenzhen, China 2012



Project type
Material, deconstruction

Impacts
Environmental impacts, new businesses & green 
jobs and skills

Keywords
Policies promoting circularity, Construction and 
demolition waste management, Use of reused or 
recycled content in new products and buildings

 C&D Recycling waste plant, Surat, India 2020

SDGs related

SDG8, SDG9, SDG12, SDG17

Overview
India generates an estimated 150 million tonnes of C&D waste every year. But the official recycling capacity 
is less, i.e., 6500 tonnes per day (TPD)—just about 1%. (Roychowdhury, 2020). In accordance with the 
C&D Waste Management Rule, 2016 by the Ministry of Environment, Forest and Climate Change, India, 
a state-of-the-art mobile wet processing C&D waste recycling facility has been established to process 300 
TPD waste at Surat, India in 2020, under a public–private partnership (PPP) model awarded to Surat Green 
Precast Private Limited (SGPPL) as management facility and CDE Asia as technology provider. Based on 
the circular model (refer to Figure 27), the waste is collected from 10 collection centres or transfer stations 
(TS). The collected waste is further processed using ReUrban Compact technology, latest in India, that 
allows 96% recovery of high-quality sand (50%), aggregates (28%), and soil (18%). The recycled sand and 
aggregates are reused in construction and to manufacture certified products such as tiles, blocks, pavers, 
etc. A similar approach is now being replicated in various other cities of India.

Impacts 
This circular model of recycling of C&D waste has showcased considerable environmental impact savings 
(refer to Table 9) as opposed to landfilling for the city of Surat. Though the capital cost (USD 1,481,730) and 
operational costs are high, it will reduce 508 tonne of CO2 emissions, which is the same as burning 250,000 
kg of coal every year. This will save 9100 Giga Joules of energy, enough to power 3,000 Indian homes for 
an entire year, free 30,000 yd2 of land from landfills, thus unlock 100 crore worth of real estate every year. 
New businesses, green jobs and skills: The manufactured recycled products are sold at 30% cheaper rates 
in the market with a buyback of recycled products by the Surat Municipal Corporation.

Replicability and scalability 
The ReUrban plant is a mobile technology in which the same set-up can be used in a different location thus 
making it highly replicable and scalable. 

Life Cycle Phase(s)

Contact information  

Mr. Sanjay Singh (CDE Asia), 
ssingh@cdeasia.com
Mr. Kanoj Lakhani (SGPPL), 
klakhani@sgppl.co.in 

Figure 4 (on the left): ReUrban Compact Technology by CDE Asia  
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 C&D Recycling waste plant, Surat, India 2020

Main challenges 
• Comparison of recycled sand and aggregates is a challenge in the market as there is not set standards to 

compare the recycled products. 
• Even after five years of Construction and Demolition Waste Rule (2016) and Swachh Bharat Mission’s 

Swachh Survekshan, a pan-Indian annual competition to encourage cities to improve the condition of 
urban waste and sanitation, the implementation of C&D waste plant is very low. As of January 2020, 
there were at least 16 operational C&D waste recycling facilities in India of which three are in New Delhi. 
(Anumita Roychowdhury, 2020)

SCRUBBING
Clay/cement adhering to 
the surface is removed

FEEDING 
Remove oversize for 

recrushing
C&D WASTE 

GENERATION

TRASH REMOVAL
With these impurities, product 

has limited applicability & 
thus low value

WASHING & SIZING
Organics and high fines 

content is removed

RECYCLED SAND & 
AGGREGATES

50% Sand, 28% Aggregated,
18% Recycled soil

WATER RECYCLING
(restricts usage of water to 
a 6-8 m2 and limits power 

usage to 120 Kwh)

CONSTRUCTION
India’s projected cement 

consumption is 349 million 
metric tons for year 2021

SLUDGE MANAGEMENT
Allows for 95% recycled 

water to be returned to the 
plant

Figure 5: Circular model adapted for C&D waste recycling at Surat, India 

Table 2: 
Projection of environmental impact savings in one year for Surat Plant. (Environmental Benefits of C&D 
Waste Recycling- LCA analysis of Surat, 2019) 

ENVIRONMENTAL SAVINGS

Impact Strategy

Global warming

Non-renewable 
energy

Land occupation

Unit

tonnes 
CO2 eq

GJ 
primary

Acres of 
garbage

Based on current 
recycling data 
(26,424 tonnes/year)

73,5

1317,4

0,88

Dacility operation at 
full recycling potential
(109,500 tonnes/year)

73,5

1317,4

0,88

Entire portion of C&D 
waste in Surat in sent 
for recycling (182,500 
tonnes/year)

508

9099,3

6,1



Overview
‘Community Seed Bank’ is a project that aims to use local methods and materials for creating community 
space for seed preservation in traditional construction methods. Mr. Pradeep Kumar, an IT professional 
with a vision to reverse-migrate to his native in Karur, Tamil Nadu founded Rangamalai Organic Farms, 
which requires a ‘Seed Bank’ to conserve the native seeds of various vegetables, trees, and food crops. 
This project aims to inspire the villagers to do farming in methods non-harmful to nature. By choosing 
natural building methods for seed bank, the intention is to create awareness about sustainable buildings 
constructed in indigenous ways and the use of minimal energy and local materials. Thannal Natural Homes, 
an organisation in India, guided Mr. Pradeep to build the seed bank with the help of Thannal natural building 
workshops, an initiative by Ar. Biju Bhaskar. 
The main walls are in lime stabilised cob with natural plasters. It uses local palm trees for structural members, 
old terracotta tiles for roofing, and runs on off-grid solar energy. The bank showcases multipurpose: 
office space and display area of seeds, verandah space for various value addition work post-harvest and 
interaction between farmers from the community, dark room for storage of grains, and loft as living quarters. 
The money is invested in the village economy and serves as an example for traditional knowledge transfer 
for low-cost rural projects to be sustainable through community building. 

Impacts 
Project cost: USD 27,000
Environmental impact: Low impact since all the materials are low embodied materials that are procured 
from in and around the site. 
Social impact: Increased awareness for building natural homes, sustainable methods of farming with 
enhanced community engagements. It creates an opportunity for upskilling of masons to adapt the ancient 
methods to present-day needs - like stabilising mud with lime, admixtures from plants and animals, etc. 

Project type
Material, building, research, 
neighbourhoods  

Impacts
Capital cost, environmental impacts, social 
impacts

Keywords
Design for disassembly, reuse and easy to 
recycle, Adaptability, Flexibility and refurbishment 
of buildings and neighbourhoods, Conservation 
of native seeds, Sharing and multi-use of 
spaces, Use of reused or recycled content in 
new products and buildings, Circular energy, 
Creating awareness about traditional methods of 
construction

 Community Seed Bank, India, 2020

SDGs related
SDG1, SDG3, SDG6, SDG7, SDG11, SDG12, 
SDG13, SDG15
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Figure 6: 
Off grid structure, running on solar power

Figure 7:
Loft area, a resting space and extended storage area

Contact information  

Ar. Biju Bhaskar, Thannal Natural Homes
thannalroots@gmail.com
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Replicability 
The features of natural buildings vary from place to place, adapting efficiently to the available materials 
and local methods. Replicating the same method using the same set of artisans is an easy process. Still, it 
may not be economical due to several site conditions changing in a particular site. Adapting ourselves and 
learning from the vernacular knowledge of shelter making is the key to natural building.

Scalability
The project is scalable, but one must take care of a few factors: If the span is huge, the use of bamboo will 
be economical than wood. The specific technical knowledge to scale up the spans using bamboo needs 
to be attained by making mock-up samples and load testing. Civil engineers and artisans experienced in 
bamboo or mud must work together to achieve this. Another way to scale up is to tackle the problem with 
thoughtful design; by limiting the spans and heights, but increasing the number of building units to reduce 
the complexity. 

Main Challenges 
• The preparation of estimates of costs at the initial stage of the project was complex due to unique 

challenges, available materials, per-unit cost and labour charges.
• Contractors were unwilling to take such a work as a result of lack of prior experience. The project was 

executed on daily wage labour without any contract. However, in the end, the mason got trained and were 
open to work on a contract basis in the future.

Figure 10 (down, left): Cob Walls with mud pot storage

Figure 11 (down, right): Seed storage method - Dombai, traditional in Tamil Nadu, India

Figure 8 (up, left): Virali (Dodonaea viscosa) in cob used as termite resistive admixtures 

Figure 9 (up,right): Verandah with Living Roof on top

 Community Seed Bank, India, 2020



S.No   Material   Quantity  Source/ Remarks   Usage 
   (1 unit=100 ft3)

1.        Pebble stone   6 Units   Sourced from Nearby Quarry  Foundation 

2.        Mud type 1   14 Units   From the site itself   Wall/Plaster 

3.        Mud type 2   7 Units   From the site itself   Wall/Plaster 

4.        Lime   144 Bags   Local Lime Kiln   Foundation/Wall/ 
        Plaster 

5.        Bricks   1000 Bricks  Local Brick Kiln   Plinth beam 

6.        Waste Bricks   1 Units   Reused as surkhi   Plinth Beam, Mortar 

7.        Bamboo   80   Market    Secondary Roof 

8.        Bamboo Padal (panels  8  Market   Wattle wall
           of bamboo branches) 

9.        Stone Pillars   5   Traditional Sculptors  Living  Roof 

10.      Straw   6 Bundles  Market    Wall 

11.      Kadukkai / Haritaki 48 Kg  Ayurvedic   Wall, Plaster, Plinth
           seeds (Terminalia   Medicine shop  beam
           Chebula, termite
           repellent)

12.      Jaggery   48 kg   Market    Wall, Plaster, Plinth 
           (binding agent)       beam

13.      Starch (as natural 25 kg   Market    Wall, Plaster  
           polymer) 

14.      Cornice Bricks  400 Bricks      Wall 

15.      Wooden frame for 4 Number   Vengai tree used   Door and Window 
           opening for opening 

16.      Doors   2 Number  Teak 

17.      Windows   4 Number     Hall and loft 

18.      Wooden Beam  6 Beams   Palm 

19.      Wooden Rafters  80 Trees   wood/Native tree/ Sourced  Roof and Loft 
     from place< 100km 

20.      Wooden planks  430 sg. ft   Silver oak and coconut  Loft floor 
     planks

21.     Wooden patterns/ 2500 Run.ft  Silver oak   Roof 
          Reapers

22.     Mangalore Tiles  2200 Tiles  Reclaimed Tiles   Roof 

23.     Terracotta floor tiles 2000 Tiles     Floor, Roof 

24.     Cashew Nut shell Oil  240 Litres  Factory made products  Treatment for Wood 

25.     Linseed Oil   50 Litres 

26.     Boric Acids   125 kg  

27.     Borax Salt   65 kg 

28.     Copper Sulphate  4 kg 

29.     Small Bamboo  250 Bamboo poles  Market    Living roof 

30.     Pondliner   1 Sheet   Factory made product  Living roof 

31.     Country wood pillars  10   Harvested in farm   Side roof 

32.     Admixtures   -  Plant & Animal Derivatives  Foundation, Wall,    
     from farm - Cow Dung &  Plaster
     Cow Urine 

33.    Solar panel   1000 watts  Fixed on Rooftop

Table 3: Detailed material summary

 Community Seed Bank, India, 2020



Overview
According to some estimates, farmers in northern India burn about 23 million tonnes of paddy stubble every 
year. Due to urban heat island effect, the National Capital Region (NCR) in India experience harsh pollution 
often reaching the severe levels of the air quality index (AQI). The straw, which is a huge burden in the 
Punjab region of India, is rescued and transported to Ladakh where it is used to manufacture straw-clay 
bricks, a local intervention. These straw-clay bricks are low-density bricks with higher insulation properties. 
Thus, a straw-clay brick saves pollution twice, once in Punjab (or Delhi NCR) and then in Ladakh, a climate-
sensitive zone. To mainstream the concept of passive solar heating and use of high insulation in buildings, 
it is critical that the local and national government make policy modifications and promote the usage of 
such low-carbon building materials that go beyond sustainability, and have a regenerative impact on the 
environment. Mr. Sonam Wangchuk along with the architectural team of Himalayan Institute of Alternative 
and several volunteers at SECMOL contributed to the development of the building. Sustainable chain of 
transport of straw from Punjab to Leh, incentivisation of PSH buildings in Ladakh, and to mechanise the 
production of bricks are a few ongoing objectives.

Impacts 
Improved air quality in the cities due to stoppage of burning of straw by using it as an alternative building 
material. 
New jobs and business: Increase local jobs in manufacturing of straw-clay bricks by providing jobs to the 
locals in Leh.
Environmental impacts: See Table 4.

 Strawclay: Insulation bricks for Passive solar heated buildings, Ladakh, India, 2021-

Project type
Material, building, research

Impacts
Improved air quality, new businesses, green jobs 
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SDGs related
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Figure 12: Strawclay bricks Figure 13: Phyang Building



Replicability
The cold arid regions of the world can benefit from the passive solar heated buildings.

Main Challenges: 
• Hesitation of government in adopting the technology, as it is not in the government schedule list, yet.
• Lack of financing opportunities to incentivise the locals to the technology.
• Transportation of straw for the construction of the bricks.

Main success factors: 
• The new design of PSH buildings at Phyang achieved indoor temperatures of around 22 °C average 

without any back-up heating when outside temperatures were around –10 to –15 °C. Non-heated rooms in 
non-PSH buildings had tempertures of around -3 °C.

• The PSH buildings are capable of achieving full autonomy through passive solar heating in Ladakh.
• The cost of heating of conventional buildings exceeds the construction cost of the PSH buildings itself in 

roughly 11 years.

 Strawclay: Insulation bricks for Passive solar heated buildings, Ladakh, India, 2021-

Implementation     Percentage Achieved

Recycle of water and waste     100%

Reduction in material used using arch foundation  30%

Reduction in plastering material and cement for mortar     
by use of interlocking stabilised mud blocks   100%

Reduction in cost by use of reclaimed door/windows   50%

Reduction in use of steel and concrete by brick vault    
construction       60%

Overall Steel Reduction      50%

Overall Cement Reduction     30%

Reduction in volume of other materials    25%

Table 4: Impacts



Overview
As defined by WorldGBC, net-zero carbon buildings are highly energy-efficient buildings with all remaining 
operational energy use from renewable energy, preferably on-site but also off-site production, to achieve 
net-zero carbon emissions annually in operation (Laski & Burrows, 2017). Only a few examples in India are 
available that showcase this concept in standalone homes. An attempt has been made to achieve 100% 
net-zero energy and net-zero waste campus (Site area: 7acres, Built-Up area: 4,000 ft2) by Mr. Rajesh 
Kumar Jain from RLEEF architects and consultants, India. In this project he focused on utilising the strength 
of material and technologies by reducing the volume of material required, reducing burnt products, reusing 
reclaimed material, reducing high energy consumption material, recovering and recycling C&D waste. 
The project Pulluvila Thota, a remote sustainable house, portrays an effective example of capital investment 
and trade-off in utilising the skills of workers by training them on-site for alternative technology methods for 
using site resources to the maximum. An integrated climate-based approach for design including sustainable 
solutions such as rainwater harvesting, DEWATS, use of off-grid solar renewable energy, kitchen waste, 
biogas, chemical-free air bubble concept bioswimming pool, permaculture system of organic plantation 
and vegetation are used. Furthermore, reuse of old doors and windows, tandoor hand-cut flooring, 
using discarded ceramic tiles, filler slabs, cuddapah for shelves short spans roof, stabilised compressed 
interlocking mud bricks and bricks for vaults, vault filling with fly ash, lime wash for painting, load-bearing 
structures with arch foundation facilitates the holistic concept.

Impacts 
Project cost: USD 170,000
Thermally comfortable surrounding: With improved indoor air quality, mechanical ventilation is not required.
Environmental impacts: see Table 5

 Pulluvila Thota: Net Zero campus, Mysore, India, 2021

Figure 14: Kitchen garden in the backyard for farming, use of reclaimed doors and windows

Project type
Material, building, research

Impacts
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Implementation                  Percentage Achieved  

Recycle of water and waste      100% 

Reduction in material used using arch foundation   30% 

Reduction in plastering material and cement for 
mortar by use of interlocking stabilised mud blocks   100% 

Reduction in cost by use of reclaimed door/windows    50% 

Reduction in use of steel and concrete by Brick vault 
construction        60% 

Overall Steel Reduction      50% 

Overall Cement Reduction      30% 

Reduction in volume of other materials     25% 

Replicability 
It can be replicated to other locations with design modifications as per the climatic zone requirements. A 
similar ‘holistic’ approach can be used to establish a base frame to develop a net-zero solution.

Main Challenges 
• Monitor daily on-site activities because of its remote location, extra effort to motivate and train labours and 

gain confidence.
• Work out an appropriate energy system by understanding the need and usage of the gadgets, to 

economise the system with suitable return on investment.
• Lack of on-site power supply. 

Main success factors 
• Involvement of network of individuals and organisation, educate client, labours, students and 

professionals by sharing the results.
• Thermal security, food security, water management and security, energy security, 5Rs, capacity building 

and dissemination of more practical on-site experiences.
• Use of recycled C&D waste and reclaimed material for the building envelope. 

Table 5: Environmental impacts



 Pulluvila Thota: Net Zero campus, Mysore, India

Figure 17 (up, left): Bio Pool; chemical free- use 
of air bubble concept storage

Figure 18 (down, left): Arch Foundation

Figure 15 (up, left): Solar energy use, off-grid

Figure 16 (up, middle): Roofing system: Brick 
Vaults and filler slab hollow bricks, china mosaic 

Figure 19 (down, right): Filler slabs
Image credits: RLEEF



Overview
The Governor Regulation No. 38 of 2012 on Green Buildings modulates the construction, planning, 
utilisation, maintenance, and deconstruction of buildings in Jakarta. The regulation mandates efficiency 
of the building veil systems, ventilation systems, air conditioning, lighting systems, building transportation 
systems, and electrical systems along with the planning of water use, land, and waste management for the 
new buildings. For existing buildings conservation, water and energy efficiency, indoor air quality, thermal 
comfort, operational management, and maintenance are essential. 
This regulation became mandatory in April 2013 for all new and existing buildings of a certain type and sizes 
including office and residential buildings over 50,000 m², hotels and health facilities over 20,000 m², and 
educational facilities over 10,000 m². Compliance with the code is now integrated into the building permit 
application process (The Government of the Province of Jakarta Special Territory, 2012).
To support this regulation, the Jakarta Government, in collaboration with the IFC and GBCI, implemented 
an international standard called ‘Excellence in Design for Greater Efficiencies’ (EDGE) in 2015 (UNDP, 
2021). One such certified case is the Ecoloft, Jababeka Golf Homes having 19 units totalling 2,432 m². It 
demonstrates three aspects: comfort, efficiency, and health by reducing window-to-wall area ratio, using 
horizontal bamboo shading devices, solar hot water collectors, solar photovoltaics, enabling safe and clear 
water resources, high comfort through efficient cooling, cellular lightweight concrete blocks for internal and 
external walls with parquet and woodblock finishes and UPVC window frames. Its predicted savings for 
EDGE certification, which demonstrated 82% energy savings, 31% water savings, and 47% less embodied 
energy in materials.

Impacts 
1.37 million tonnes of CO2e can be reduced by year 2030 by implementation of the Jakarta Green Building 
Code, which is equivalent to 300,000 cars off the road or planning about 1 million trees. 

Replicability
Since, IFC has helped to develop regulations in Colombia, Costa Rica, Indonesia, Panama, Peru, the 
Philippines and Vietnam as an internationally recognised green building certification system, EDGE can be 
deployed to fulfil the requirements of the Global ESG benchmarks for real estates (GRESB), International 
Capital Market Association and Climate Bonds initiative. 

 Government policy to reduce energy use, Jakarta, Indonesia, 2013

Figure 20: Ecoloft Jababeka Golf case for EDGE advanced certification. Credits: Ecoloft
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Overview
S the Building with Nature approach in Central Java in collaboration with Wetlands International, EcoShape, 
national and international partners and local communities. Communities suffered from extensive flooding, 
lost income and were even evacuated. A large-scale initiative enhanced coastal resilience along a 20 km 
eroding coastline through mangrove restoration combined with development of sustainable aquaculture 
and other livelihoods using sustainable permeable structures. Each structure is 100 m long with an opening 
of about 5–10 m in the middle. It used local materials such as wood, bamboo, twigs or other brushwood. 
Communities were empowered to join policy dialogues to express their needs, successfully securing 
additional government support for these measures. Through capacity building, knowledge exchange and 
embedding Building with Nature into policy and planning, the project supports the replication and scaling 
up of the approach.

Impacts 
Project cost: USD 9,253,600
The Building with Nature approach is economically viable: no coastal protection investments or traditional 
investments would have caused the loss of productive aquaculture land (avoided costs). 
Direct benefits: Creation of sustainable and productive land (aquaculture) along with several additional 
income-generating benefits (increase of wild catch, recreation, timber and non-timber products and 
biodiversity conservation).
Social impacts: Helping build the skills of traditional farmers through ‘Coastal Field Schools’” that teach 
sustainable aquaculture practices. Shrimp yields have tripled and margins have doubled as a result.
 
Replicability
Demak is typical for many low-lying muddy coasts in Indonesia and across Asia that have replaced their 
mangroves with aquaculture ponds. Such coasts often face severe erosion and catastrophic floods that 
leave millions of people at risk of losing their houses, land, roads and income. For many such places, 
Building with Nature is a feasible, replicable and scalable solution. But it requires the right conditions, 

 Building With Nature, Indonesia, 2021

Figure 21: Community groups constructing permeable structures. Credit: Nanang Sujana 

Project type
Neighbourhood, policy, regeneration

Impacts
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impacts

SDGs related
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including the presence of involved and committed stakeholders from different sectors and disciplines, 
and favourable and well-understood bio-physical environment. Following the collaboration in Demak, the 
Indonesian Ministry of Marine Affairs and Fisheries (MMAF) altogether installed 23.5 km of structures in 
13 districts between 2015 and 2019. The Indonesian Ministry of Public Works and Housing has developed 
and tested new semi-permeable structure designs, and is producing technical guidelines on their use to be 
accepted nationally. 

Main Challenges
• Land subsidence has been a challenge and needs to be halted and prevented urgently in order to 

fully restore the eroding coastline. In 2017, it was noticed that new mangroves were disappearing, and 
monitoring poles in the water submerged. Subsidence of the land and foreshore was wiping out the gains 
from mud accumulation. Near the city of Semarang, it reached between 8–15 cm/year in places, but 
it spread right along the Demak coast, caused by the abstraction extraction of groundwater, mainly by 
industry in the city and along the highway. 

• The perception of Building with Nature in Indonesia is the application of the approach in Demak, while the 
approach can be applied in many forms, requires further awareness raising to support upscaling. 

• Overall investments in nature-based solutions is still low due to traditional preference for grey 
infrastructure, which is connected to lack of knowledge, uncertainty and challenges in collaboration 
between sectors amongst others

Main Success factors
• Design and construction of permeable structures along the at-risk coastline to trap sediment to expand the 

intertidal area and enable mangrove recovery: 9 km in Demak which has halted the erosion threatening 
coastal villages. Local communities now own the permeable structures in Demak. The Indonesian 
government has replicated this with up to 23.5 km elsewhere in Indonesia.

• The improvement of aquaculture productivity through sustainable best practices and integration with 
mangrove restoration motivated community groups to contribute to the range of coastal defence 
measures. The Bio-rights finance mechanism incentivised this by engaging communities in coastal 
restoration work and in return supporting sustainable livelihood development including through coastal 
field schools. 

• A successful outcome depended on a blend of technical and social processes in the landscape, supported 
by science and policy developments. Therefore, Building with Nature is only possible through multi-
disciplinary collaboration. Engagement of community members has been essential in establishing the 
landscape vision, the design process, implementation of measures and adaptive management. 

Figure 22 (up, left): Drone picture permeable 
structures in front of Demak. Credit: 
Witteveen+Bos

Figure 23 (up, right): Flooding and land 
subsidence in Demak. Credit: Cynthia Boll

Figure 24 (middle, left): Water hyacinth 
shredded to make compost for ponds. Credit: 
Cynthia Boll

Figure 25 (middle, right): Mud accumulation 
behind permeable structures. Credit: Wetlands 
International

Figure 26 (down, left): Riverine mangrove 
restoration integrated with aquaculture ponds.
Credit: Wetlands International

 Building With Nature, Indonesia, 2021



Overview
An eco-building method was developed by the Kevin Rohan Memorial Eco Foundation (KRMEF) in Nepal 
where natural materials like bamboo for structure, discarded waste; car tyres filled with sand as a foundation, 
and non-recyclable glass liquor bottles were used as a walling material and as a replacement of bricks. With 
a successful accomplishment of their first disaster-safe low-cost bamboo and bottle structure, it is now 
being replicated in various parts of Nepal. The foundation has a tie-up with the American embassy that 
supplies waste bottles once a week. They also collect the waste bottles from the restaurants in Kathmandu 
at zero cost. So far, a G+2 structure has been achieved with a bamboo frame and glass bottles wall that is 
designed keeping in mind the disaster risk. Recycled paper, clay, sand, straw, and cow manure are some 
other materials that are being used in walls as an infill and plaster. 
The KRMEF foundation works on a unique sustainable financial model that promotes three pillars; ecology, 
economy, and social inclusion. They have constructed a café and a guest house with the same material that 
helps in generating funds for the foundation. Volunteers from various other countries come here to learn 
sustainable agricultural and natural building practices. With these volunteers, KMREF constructs shelters 
for those who have lost their homes during the earthquake. Thereby, reducing the funds otherwise required 
for professionals working on site. Thus, it generates jobs for local people in the agriculture and building field 
in collaboration with the volunteers and funding received from the different international organisations as 
donations or a fee for the workshops. Some public-use buildings such as a library, a school for farmers, a 
guest house, and a kindergarten have been built using this sustainable technology and financial system 
enhancing the circular economy.

Impacts 
Low capital and operational cost since most of the building materials are procured locally and the bottles 
are collected at a zero cost. 
Social impact:  A huge impact in uplifting the people by providing free shelters to the one in need through 
donations and other fundings. The model also promotes the natural building methods through workshops 
and volunteering. 

Eco-Building Method: Earthquake-Resistant Glass Bottle Buildings, Nepal, 2011-

Figure 28: Glass bottle building from inside

Project type
Neighbourhood, policy, regeneration

Impacts
Environmental impacts

SDGs related
SDG4, SDG11, SDG12, SDG17

Life Cycle Phase(s)

Keywords
Design for disassembly, reuse and easy to 
recycle, Adaptability, flexibility and refurbishment 
of buildings and neighbourhoods, Use of reused 
or recycled content in new products and buildings

Contact information  

Krishna Gurung, Kevin Rohan Memorial Eco 
Foundation (KRMEF) 
krishna@krmef.org

https://www.krmef.com/

manufacture

design

operation

m
aintenance

renovation

de
co

ns
tru

cti
on

constructi
on

Figure 27: Kindergarten Glass bottle and 
Bamboo Building 



Eco-Building Method: Earthquake-Resistant Glass Bottle Buildings, Nepal, 2011-

Social impacts: Helping build the skills of traditional farmers through ‘Coastal Field Schools’” that teach 
sustainable aquaculture practices. Shrimp yields have tripled and margins have doubled as a result.
 
Replicability
It is being replicated in various parts of the Nepal and has a potential to be expanded in other countries with 
sensible collaborations between locals and various non-governmental organisation.

Main challenges
No support from the government for the adaptation and promotion of sustainable strategies or procurement 
of waste material. 

Main success factors
• Reuse of waste materials that would otherwise have gone to the landfill. 
• An integrated model showcasing a successful collaboration between locals, NGOs and funding agencies. 

Figure 29 (up, left): Volunteers 

Figure 30 (up, right): Recycled glass bottle house under construction

Figure 31 (down, left): Leela’s Eco-Cafe

Figure 32 (down, right): Tyres used for Earthquake shock resistance foundation



Project type

Material, building, research, neighbourhood 

Impacts
Capital cost, operational cost, environmental 
impacts

Keywords
Construction and demolition waste management, 
Adaptability, flexibility and refurbishment of 
buildings and neighbourhoods, Use of reused or 
recycled content in new products and buildings, 
Reconstruction.

 Bamboo & Earth: Owner driven reconstruction (ODR), Nepal 2015-

SDGs related
SDG8, SDG9, SDG12, SDG17

Overview
The 2015 devastating earthquakes left thousands of people homeless in rural areas and in the most 
densely populated areas of Kathmandu, Nepal with little to no options for affordable, sustainable home 
reconstruction. Given the high number of homes that needed to be rebuilt, ABARI, an organisation in Nepal, 
established a decentralised ‘Owner driven reconstruction’ (ODR) approach. It was identified as a noble 
approach uplifting individual homeowners to implement safe building design and construction in natural 
disaster-affected areas. To implement this strategy, ABARI distributed free Open-Source handbooks of 
design of school and permanent homes for public use (available on website); this used the same technology 
of houses built at the epicentre that survived the 2015 earthquake. For mass rural construction, post-
disaster rammed earth is used as a primary material with wattle and daub as secondary (refer to Figure-4). 
The provision of vertical reinforcement at every corner and openings of the rammed earth provides tensile 
strength to the structure as opposed to previous traditional practices. To maintain the ethnicity of the 
community and tradition, ceramic tiles are used as roofing materials. For the framing of the roof, bamboo is 
used as a rafter and wooden studs as purlins.

Impacts 
Use of low embodied materials, material foot print, low capital and operational cost

Replicability 
Due to available knowledge base repository for ODR construction and use of locally available materials, it 
becomes a highly replicable case. It can be affirmed that the planned implementation of the right knowledge 
and construction methods can drive resilience and post-disaster recovery at a much faster pace. 

Life Cycle Phase(s)

Figures 33 & 34: Owner Sanu Maya Tamang building her own house with ABARI. Credit: Sagar Chitrakar 

S
S

Contact information  

Mr. Nripal Adhikary
nripal.adhikary@gmail.com 

http://abari.earth/
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Main challenges 
• Government acceptance, approval and support for bamboo and earth in earthquake reconstruction. 
• Community perception of understanding of new technology mostly due to trauma from an earthquake and 

lack of government support for the technology. 
• Rigid existing supply chains in support for concrete structures due to centuries of building evidence in 

more developed locations.

Main success factors
Using this strategy, they were able to build more than 8 schools and 30 homes in less than two years 
achieving the aim to inspire and build confidence among locals to use locally available resources as a post-
disaster recover method.

 Bamboo & Earth: Owner driven reconstruction (ODR), Nepal 2015-2017

Figure 35: Open source handbook for ODR construction. Credit: ABARI



Project type

Neighbourhood, urban renovation, regeneration, 

Impacts
Capital cost, operational cost, environmental 
impacts, social Impacts, new businesses and 
green jobs and skills

Keywords
Adaptability, flexibility and refurbishment of 
buildings and neighbourhoods, Sharing and multi-
use of spaces, use of reused or recycled content 
in new products and buildings, Circular water, 
financing circular processes, Sustained-urbanism, 
Eco-urbanism

 Denzo Hall Rahguzar Walking Street for Regeneration of Karachi’s Historic Core          

SDGs related

SDG6, SDG11, SDG12, SDG13, SDG16

Overview
In view of poor governance and lack of funding for urban services in many developing countries such 
as Pakistan, increasing urban disarray is evident in major urban centres. The 122 m x 12 m, Denzo Hall 
Rahguzar Street is the first low-carbon climate-smart eco-urban enclave for urban regeneration of Karachi’s 
historic core suffering from urban blight. The aim of the project is to foster use of low carbon bio-degradable 
materials, promote refurbishment and adaptive reuse, minimise use of water and energy, prevent wastage, 
reuse and recycle materials, adoption of facilities and spaces for multiple usage, leading to adoption of 
circular rather than linear economy. It demonstrates a unique partnership of civil society organisation and 
local administration, along with efforts of local community. The project was conceived and designed by 
Architect Yasmeen Lari and financed and implemented by Heritage Foundation of Pakistan through its 
social, environmental and cultural impact funding, in partnership with Karachi administration represented 
by Deputy Commissioner. 

Impacts 
Capital costs/Project Cost: USD 183,000 
Operational cost: Approx. USD 300 / month for cleaning, rest is maintained itself by the community.
Environmental impact: Low environmental impact due to usage of low embodied energy material such as 
terracotta, mud and bamboo. Plantation of 600 trees across the street has enhanced the biodiversity. A new 
municipal solid waste management system has been implemented to maintain the waste from the shops 
and street vendors. The water gets replenished through permeable pavements and rainwater harvesting 
system.
Social impact: The regeneration of the street has changed the ideology of the people by encouraging 
women and children to use this safe space. 

Life Cycle Phase(s)

Figures 36 & 37: 
Before (left) and after (right).
Credit: Heritage Foundation, Pakistan 
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Contact information  

Ar. Yasmeen Lari
info@heritagefoundationpak.org, 
yasmeen.lari@gmail.com

http://www.heritagefoundationpak.org
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http://www.heritagefoundationpak.org 


New businesses: Increase in public activities have led to the establishment of new shops, street activities, 
culture gatherings and awareness programmes. 
Green jobs and skills: It is highly encouraging for women to step out and learn sustainable construction 
techniques through workshops conducted at the street and participate in various cultural activities.

Replicability and scalability 
The project is eminently replicable and scalable as it provides the means to deal with urban blight and 
economic stagnation exacerbated due to climate change. In the face of the exponential rise of urban 
population by 2050, urban centres have become responsible for 70% of global carbon emissions (UN-
Habitat, 2020). The urgency of adopting the eco-centric/circular economy methodology cannot be 
emphasised enough. To prevent the urban centres from becoming global warming battlegrounds, the case 
of Rahaguzar street put forward in Karachi’s eco-enclave can be adapted to become applicable to diverse 
economies. 

Main challenges 
• People in position of power are oblivious to climate change impact and are keen to carrying out business 

as usual, using the same materials and practices conforming to the needs of linear economy and carbon- 
intensive materials and methods. 

• Planning and building bye-laws that are no longer relevant, pose a hurdle in bringing about practices to 
promote circular economy as a driver of economic development.

• Environment professionals continue to be unaware regarding the urgency of adoption of key ingredients 
of eco-focused climate smart design for urban elements, innovation in the use of sustainable locally 
sourced materials, ensuring reduced waste and practicing water conservation, as well as benefits of 
recycling and refurbishment.

Main success factors
• Economy in cost of production and implementation, and sustainability due to locally sourced green 

materials, controlling waste and reducing use of water and energy wastage. 
• Value preservation and resource optimisation by extending existing resources through use of recycled 

wood and cast iron, efficient use of primary resources earth and bamboo and by controlling waste. 
• System effectiveness by optimising the use of walking street for multiple activities comprising commerce, 

recreational and cultural events, controlling noise and air water pollution by rerouting motorised traffic, 
rainwater harvesting and conserving water through aquifer wells and reuse of grey water for plantation; 
refurbishment of heritage buildings and preventing their demolition to prevent new high carbon 
construction.

Figures 38 & 39 (up, left and right): Women at Rahguzar Chowk receiving training for bamboo structure 
(22-24 September 2021)

Figures 40 & 41 (down, left and right): Community level consultations and awareness programs at the 
Walking Street

Credit: Heritage Foundation, Pakistan

 Denzo Hall Rahguzar Walking Street for Regeneration of Karachi’s Historic Core          
 Pakistan 2021



 COWAM Project: Post-Disaster C&D waste management, Sri Lanka, 2010-

Project type
Material, research, policy, deconstruction 

Impacts
Environmental impacts, green jobs and skills

SDGs related
SDG8, SDG9, SDG12, SDG17

Life Cycle Phase(s)

Keywords
Construction and demolition waste management, 
Adaptability, Flexibility and refurbishment of 
buildings and neighbourhoods, Use of reused or 
recycled content in new products and buildings, 
Reconstruction.

Contact information
  
Mr. Janaka Edirimanne
janakaed@gmail.com

Overview
Following the catastrophic Tsunami of 2004, which caused 4,000 deaths and destroyed 15,000 houses, 
discarding the construction and demolition (C&D) waste became a crucial issue in the hard-hit coastal belt of 
Sri Lanka. Approximately, USD 5 million was spent in managing tsunami debris in Sri Lanka. A large part of 
the debris from the destroyed buildings, infrastructure and roads was dumped in environmentally sensitive 
areas. Further C&D waste got generated when ruins were demolished and buildings reconstructed. In this 
situation, The COWAM (Construction Waste Management) project within the framework of the EU-ASIA 
PRO ECO II B Post-Tsunami programme was initiated to manage C&D waste in Sri Lanka. The Galle 
Municipal Council (GMC) was selected as the beneficiary. Galle being a high-density area, the aim was to 
provide the Galle area with practical situations for implementing a sustainable C&D waste management 
programme and for it to become a model for all the other local authorities in the country. The recycled waste 
generated was utilised to redevelop the coastline of the affected area. In 2009, the project fundings were 
completed and now COWAM centre is operated under the direct supervision of Galle Municipal Council.

Impacts 
The centre offers jobs for local people and produces materials for the construction of local roads, pavements 
at lower rates.  
Sustainable municipal roads construction with a reduction of the use of virgin construction materials, a 
reduction of C&D waste being sent to landfills, a reduction of illegal dumping and the promotion of local 
economic development can be identified as the other benefit of COWAM Project.  
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Figure 42: Construction waste crushing machine 
at COWAM Centre



Main Challenges: 
• Lack of a framework or statutory guidelines that could be enforced during a disaster.
• Lack of funds, resources, and equipment, and coordination issues at the time of disaster
• Lack of heavy vehicles, lack of manpower, inability to forecast the amount and composition of waste, and 

inability to identify suitable temporary dumping sites.

Main success factors: 
• Management of disaster waste management is much harder than ordinary C&D waste management. 

It acts as a successful model that showcases the potential to overcome a natural disaster with circular 
approaches and resilience. 

• It facilitated the implementation of various small-scale C&D waste management recycling plant in Sri 
Lanka by creating an awareness of effective use of recycled waste. 

Figure 43 (up, left): COWAM Centre

Figure 44 (up, right): Recycled sand and 
aggregate 

Figure 45 (down, left): Recycled blocks 

 COWAM Project: Post-Disaster C&D waste management, Sri Lanka, 2010-



Project type

Policy, neighbourhood

Impacts
Capital cost, operational cost, environmental 
impacts

Keywords
Solid waste management, Adaptability, Circular 
water, Financing circular processes, Community 
upliftment, Environmental sanitation

 Community-based Solid Waste Management System, Galle, Sri Lanka, 2017-

SDGs related
SDG3, SDG6, SDG11, SDG12, SDG13, SDG16

Overview
China Garden is a densely populated small town in Galle, Sri Lanka, in which 270 low-income group 
families working as labourers reside. A sample survey carried out by HELP-O, a local NGO in Sri Lanka, 
found that no regular waste collection service exists in this area (Premakumara Dickella, 2017). Poor route 
planning and narrow road networks in many such informal neighbourhood or low-income housing areas 
are the primary reason for the lack of access to Municipal Solid Waste Management System (MSWM). 
CITYNET Yokohama Project Office and the Institute for Global Environmental Strategies (IGES), in Japan 
partnered with HELP-O under a public–private partnership (PPP) model for improving the MSWM in Galle 
City. A new MSWM system for China Garden as a pilot project was established that will be replicated in 
other similar communities unveiling as a one-of-a-kind solution in Sri Lanka that focuses on micro-level 
solid waste management problems of such communities. 
In line with SDG3, SDG6, SDG11, and SDG12, a community-based green city conceptual framework was 
developed that focuses on waste segregation, collection, transport, treatment, monitoring, implementation, 
and awareness between civil societies and stakeholders. The new system required the use of a bicycle or 
hand-cart for the door-to-door collection of waste due to lack of accessibility for motorised vehicles. Green 
leaders and sub-committees were formed for effective implementation of the strategy, which included 
awareness programmes and community interactions regarding waste segregation, personal hygiene, clean 
and green environment, among others. The collected bio-degradable waste (77%) is recycled through 
composting (aerobic) or/and bio-gas (anaerobic) methods that produce manure as an end product, which is 
utilised for farming purposes. The non-biodegradable waste, on the other hand, is purchased by recycling 
companies, thus targeting a circular model of the system. For example, Random Global Private Company 
purchases glass waste (13 tonnes/month) for recycling, which use to be originally dumped into landfills. 
Further, for monitoring and effective implementation, HELP-O is working with the Galle Municipal Council 
(GMC) to draw up a new future plan along with a phone app ‘E-Sabha’, which will be launched in 2022 as 
an easy complaint portal that will improve communications between the community and the authorities.

Life Cycle Phase(s)

Figures 46: Waste collection carts
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Contact information  
Mr. Premakumara Jagath Dickella Gamaralalage, 
IGES
premakumara@iges.or.jp

Mr. Chatura Welivitiya, Help-O
chathura.helpo@yahoo.com
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Figures 47: Informal discussions between the 
selected community green leaders and HELP-O 



Furthermore, another solution has been devised for new constructions in the town to establish an inhouse 
solid waste management system, referred to as ‘energy pits’ that work on the principle of a close loop 
biogas system. It will enable the user to recycle solid waste and greywater at home with biogas as an end 
product. This biogas can be further utilised in the kitchen for combustion. HELP-O is now in negotiation with 
GMC to add it into the housing plan approval process.  

Impacts 
Low capital cost and operational cost as low-energy consumption methods are beingused. Reduction of 
20–30% in the family monthly costs. 
Health and wellbeing: Improved personal and communal health, hygiene and sanitation as opposed to 
previous environment that acted as a breeding ground for various diseases. Numerous community-level 
plantation and cleaning drives further improvised the biodiversity of the place. 

Replicability 
The project is replicable in other small-scale communities and a similar framework can be established 
between the stakeholders, often neglected by the government and the MSWM system.

Figure 48 & 49 (up, left & right): Collected 
plastic and glass bottles sold to companies for 
recycling 

Figure 50 (down, left): biogas plant 

Figure 51 (down, right): Composting

 Community-based Solid Waste Management System, Galle, Sri Lanka, 2017-



Main challenges: 
• Changing the negative mindset and attitude of the citizens, businesses, city officials and waste collection 

staff.
• Building capacity to create sustainable operation and maintenance is difficult to achieve in a short-term 

pilot project.   
• Organisation of local communities into legally recognised entities so that they can participate in 

collaborative management with powerful forces such as government and private sector. 

Main success factors: 
• Addressed the basic needs of the residents and got them involved from the beginning in identifying and 

planning the options
• Support from the mayor and strong partnership among key stakeholders, including GMC, HELP-O, private 

sector and citizens
• A facilitation role of HELP-O between GMC and citizens and technical support from CITYNET and IGES

Figures 52 & 53 (left, up & down): Biogas unit

Figures 54 & 55 (right, up & down): Community involvement

 Community-based Solid Waste Management System, Galle, Sri Lanka, 2017-


