
Simulating the Dynamics of E-waste Production from Mobile Phone: Model
Development and Case Study of Rwanda

Authors : Rutebuka Evariste, Zhang Lixiao
Abstract : Mobile phone sales and stocks showed an exponential growth in the past years globally and the number of mobile
phones produced each year was surpassing one billion in 2007, this soaring growth of related e-waste deserves sufficient
attentions paid to it regionally and globally as long as 40% of its total weight is made from metallic which 12 elements are
identified to be highly hazardous and 12 are less harmful. Different research and methods have been used to estimate the
obsolete mobile  phones but  none has developed a dynamic model  and handle the discrepancy resulting from improper
approach and error in the input data. The study aim was to develop a comprehensive dynamic system model for simulating the
dynamism of e-waste production from mobile phone regardless the country or region and prevail over the previous errors. The
logistic model method combined with STELLA program has been used to carry out this study. Then the simulation for Rwanda
has been conducted and compared with others countries’ results as model testing and validation. Rwanda is about 1.5 million
obsoletes mobile phone with 125 tons of waste in 2014 with e-waste production peak in 2017. It is expected to be 4.17 million
obsoletes with 351.97 tons by 2020 along with environmental impact intensity of 21times to 2005. Thus, it is concluded
through the model testing and validation that the present dynamic model is competent and able deal with mobile phone e-
waste production the fact that it has responded to the previous studies questions from Czech Republic, Iran, and China.
Keywords  :  carrying  capacity,  dematerialization,  logistic  model,  mobile  phone,  obsolescence,  similarity,  Stella,  system
dynamics
Conference Title : ICEEM 2015 : International Conference on Environmental Engineering and Management
Conference Location : Montreal, Canada
Conference Dates : May 11-12, 2015

World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering

Vol:9, No:05, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
nv

iro
nm

en
ta

l a
nd

 E
co

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
05

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

68
48

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(05) 2015 1

https://publications.waset.org/abstracts/26848.pdf

