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MAREX - Objectives

® To enhance the knowledge base about the impacts of
mining

® To improve cleaner production technologies (mining
and recycling)

®* To introduce methods of material flow analysis

® To establish a business-policy interface for the
management of mineral resources
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Outlook

Framework
- SDG

- Green Economy

Drivers of construction material
demand

- Population Growth

- Resource Consumption
MAREX — modules and products
MFA — Concept

Final reflections
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Sustainable Development Goals (SDG)
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Sustainable Development Goals (SDG)

advancing economic growth

reducing disparities in living standards and the creation of equal

opportunities

sustainable management of natural resources

Emphasizing the importance of people in the development process
strengthening of the regional and local dimension

iImplementation of sustainable development into concrete activities

I s W . .

“From ‘silo thinking’ towards an integrated approach”
(side event at Rio +20, 19 Jun 2012)
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® United Nations Environment RN
Source UNEP.org
Program (UNEP):
- economy that results in improved human well-being and
social equity, while (...) reducing environmental risks

and ecological scarcities

- ... Seeks to unite under single banner the entire suite of
economic policies (...) of relevance to sustainable

development

i -
WWWIOE,‘rde ) DRESDEN ( ‘ @ Leihniz. Institute of
Dr.-Ing. G. Schiller concept g Ecological Urban and

Regional Development



Green Economy and Sustainable
Development

Sustainable Development Concept
basic principles
three pillars concept

Source www.cleanbiz.asia

Green Economy ‘. -
embedding the economy g
in the society and on the ecology i

- systemic approach more emphasized

- emphasize application Source UNEP.org

social instabilities
ecological limits

collapse of the whole system

(UNEP 2012, Hoff 2011, Reddy er al 2015)
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Viet Nam Viewpoints
National

Green

Growth Strategy

® contribution to climate change
strategy

® efficient use of natural capital

® using modern technologies

® ..every level (government,

many links in terms of ministries, localities, enterprises,
resource conservation, social organizations

recycling, planning issues ...
Objectives....

Strategy tasks...

Solutions ....

(Socialist Republic of Vietnam, Sept 2012)



Drivers for
construction materials demand

® population development

® development of prosperity /

change of live style

® demand for buildings

and infrastructures
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Population Development

+ 40 % in 40 Years (total) (+ 1% / year)

Vietnam
2009-2049 + 177 % (urban areas) (+ 4,4% /year)
population
140.000.000
119.852.000
120.000.000 —
100.000.000
85.847.000
£0.000.000
60.410.000 /70.473.000
60.000.000
40.000.000 49,376,000
25.437.000
20.000.000
==total =—=urban rural
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

Source: Population projection for Vietnam 2009-2049, Part 2: Projection result tables, S. 33, variant high
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Development of prosperity/change of lifestyle

#

Decreasing household size

-=> more floorespace per person
-> demand for buildings and infrastructures

5,00

4,44 4 57449 436, 441

N 4,244,13428 412407 414 58939559,

38 97 29
Oy 970

m total
3,00 - |

murban
2.00 - rural

1,00 -

Persons / household

0,00 - 2,7: South Korea 2010

2002 2004 2006 2008 2010 2011 2,4: Japan 2010
Sources: Vietnam household living standards survey 2010, the 1/4/2011 population change and family planing survey 2,0: Germany 2010
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Future development?

Increasing prosperity is related to increasing consumption of floor
space in general

5,00

4,44
4,50

4,00

3,50

3,00

2,50

2,00

Persons / household

1,50
1) South Korean Standard 2010
1,00 2) Japanese Standard 2010 —
3) German Standard 2010

0,50

0,00 T T T T T T T T T
2002 2007 2012 2017 2022 2027 2032 2037 2042 2047 2052

Source: Source: General Statistics Office
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Building boom

Completed residential floor area
In the Red River Delta region

Thousand m?
30.000

25.000 -

20.000 -

15.000

10.000 -

5.000 -

0

2008 2009 2010

Year

Source: Source: General Statistics Office
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Consumption of construction
minerals per capita

45 1998-2008: _
+ Factor 3.9
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1,0

t per capita
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0.,0 T T T T T T T T T T T T T T T T T T ] T T T T T T T T T 1
1980 1984 1988 1992 1996 2000 2004 2008

Source: http://www.materialflows.net/
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Demand for construction minerals In
Vietnam In total

400.000 1998-2008: -
+ Faktor 4,5

350.000 =

300.000 /
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Source: http://www.materialflows.net/
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|
MAREX - Modules

/]

Q

= Technological

O Mining and its questions of Material flows in Management of

O environmental mining and the building mining and raw

= Impacts environmental industry materials

protection
|
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MFA Concept
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l T recycling
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: recyclin
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MFA-the Concept

® Combination of

bottom-up and

top down approaches

-> experiences, e.g.

Methods

System of the Chinese building stock Notes
Nature / Resource -
Top down Water ‘ Material Energy ‘ Land

Nﬂliona{ --------------- ahanm
statistic Data Y H
Input output table emmission

e y System limit of
Distribution {_)I l ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e the building and
the construction H

sector

Classification of .z

infrastructure stock

the building stock £

Evolution

Regional class (urban/rural, climate zones) |
H b 1
from China TN T e |
- residential | <2005 -
% i ::: __ = subsy*_alemufﬂw
Yang, W. Kohler, N. (2008): : e — ] s
Simulation of the evolution of e i §

cohorts /scenarios -

the Chinese building and

infrastructure stock
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§ 2050
: Sufficiency Sufficiency
Need (for space) i
‘ Population | ‘ Standard |
H Reference Building element / sub system:
; H (life cycle) @~ [==dFm====e===- = =t i
I Sycle - Efficiency emn]fsion Efficiency I abeoUENE
Inventory Analysis --z---f---- L ‘l‘é ...... T
Bottom up Water Materia)....._. \} Energy | Land

Nature / Resource




. e
MFA-the Concept

® Picture regional material flows on adequate level of abstraction
® Different data have to be considered:

national statistics,

companies waste management,

political development plans,

master plans for settlement development and
- geographic data
B Scenarios as a methodological approaches to deal with

uncertainties and to involve stakeholders
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.
MFA-bottom-up-approach - the principle

Material composition Material Flow
Building types Input and Output
(t/m= floor space) Sensitivity analysis

Scenarios

Infrastructure types
(t/m roadworks)

Dynamic within the building infrastructure stock
- population development

- lifestyle

- building and infrastructure politics

-> model parameters
(per capita floor space, live-time of buildings
-> construction activities

(construction & demolition)
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Material composition parameters
- excamples —

Material
composition

Building element

Material composition

Data bank buildings in Germany

e,g,. Wall

Building type

R G by
[7] m

gy ﬁ Vo ol .m ';g:‘E!E

il
iR H - I’.
T T

kg / m? floorspace

www.ioer.de
Dr.-Ing. G. Schiller

Bestands- Epoche Gesamt de
Gebéaudetyp Mineralisch darin Holz
(Wohnen) Betone Ziegel
EFH-1 bis 1918 334,09 313,21 73,42 124,83 1€
EFH-2 1919 bis 1944 320,34 300,87 82,8 116,06 1z
EFH-3 1949 bis 1964 305,81 290,86 141,68 4,38 7
EFH-4 1969 bis 199( 369,18 356,3 196,78 9,26 5
MFH-1 bis 1918 201,95 189,28 48,32 72,19 8
MFH-2 1919 bis 1944 187,63 176,05 44,6 67,66 8
MFH-3 1949 bis 1964 176,33 172,26 90,39 7,52 (
MFH-4 1969 bis 199( 211,96 206,27 130,1 6,21 0
Neubau- Gesamt davon
Gebé&udetyp Mineralisch Holz M
(Wohnen) darin

Betone* Ziegel
EZFH 290,4 271 168,7 19,03 12 K
MFH 2149 208,5 1234 13,89 1,7 :

Baustoff

Gewerbe - Gebaudetypen Beton Ziegel

Mg/Geb. Mg/Geb.
Anstaltsgebaude 954 954
Biro- und Verwaltungsgebaude 777 489
Landwirtschaftliche Betriebsgeb&ude 41 42
Fabrik- und Werkstattengebaude 474 196
Handels- und Lagergebaude 358 203
Hotels und Gaststéatten 214 377
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Material composition parameters
- excamples -

Chinese building types (Hu et al. 2010)

Material composition of three main structures of residential building in Beijing (kg/m?2)

Structure Cement Steel Sand Gravel Wood Brick
Brick-concrete 148.1 23.4 573.5 657.8 15.5 364.3
Concrete frame 212.3 46.6l 452.9 838.3 14.9 42.8
Shearing-force 285.7 97.1 579.0 1204.8 13.0 14.0

|
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First insight: indications to material
characteristics from socio-economic data

Percent
60

50.4

50 4 46.7

01999 M@2009
40 -

30 1
11. Housing status
20 4 s

Dwelling house is a construction work with three main structures: wall, roof,

10 4 floor and is used for habitation.

Type of house was defined according to the main construction material of

. . three important components. These are the pier (the pivot or the load-bearing
Permanent  Semi-permanent Less-permanent Simple wall), the roof and the outer walls.

Source: 1999: Central Census Steering Committee, “The 1999 Vietnam Population and Housing Census. Completed census The Pier is called solid if it was made by one of three main construction

resulis”, Statisties Publishing House, August-2001. materials as follow: “concrete”, “brick 'stone”, “steel/iron/durable wood”.

The Roof is called solid if it was made by one of two main construction
materials as follow: “conerete”, “tile (cement, terra cotta)”™.

The Outer wall is called solid it it was made by one of three main

S ource: T h e 2 O O 9 V| etnam PO p u I atl on construction materials as follow: “concrete”, “brick/stone”, and “wood/'metal”.

Permanent housing includes houses having all three important components

and Housing census Completed results  sgned as soiid.
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MFA Concept

[

| data/Zindicators

| Impacts on Environment,

: Society, Technical Aspects
|
|
|
|
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MAREX — expected outcome

o Module 4

L .

= Technological

O Mining and its questions of Material flows in Management of

O environmental mining and the building mining and raw

= Impacts environmental industry materials

protection
©
- Software Technology Tool Forecast Tool Business-
L®] for mining for enterprises in  for urban policy, Polic
e industry and mining and administration + Interfa)ée
A. administration constr. industry  constr. industry
I I I 4
|
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Addressed SDG

GOAL 7

ENSURE INCLUSIVE AND EQUITABLE QUALT ENSURE ACCESS TO AFF(
EDUCATION AND PROMOTE LIFELONG LEARD SUSTAINABLE AND MODERN ENER!
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Role of MFA within the
Implementation — oriented process

® Tool to pinpoint action fields and needs for action

® Vehicle to set off / promote discussion
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