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Introduction:   

Lithium-ion  batteries  are  found  in  many  modern  electronics,  including,  perhaps  most            
importantly  from  an  environmental  standpoint,  electric  vehicles  and  energy  storage           
systems. Technological  breakthroughs  have  allowed  for  more  affordable  lithium-ion  batteries          
with   higher   energy   density .   1

 
Batteries  also  play  an  important  role  in  the  transition  of  our  transportation  and              

electricity  sectors  away  from  fossil  fuels  to  clean,  renewable  energy.  For  example,  lithium-ion              
batteries  used  in  utility-scale  and  residential  energy  storage  systems  allow  for  the  usage  of               
renewable  energy  even  when  the  wind  isn’t  blowing  or  the  sun  isn’t  shining .  Though               2

lithium-ion  batteries  help  promote  many  sustainable  actions,  it’s  worth  noting  that  the             
batteries  themselves  are  not  yet  “environmental  friendly.”  However,  when  compared  to  the             
alternative   of   using   fossil   fuels,   lithium-batteries   come   out   far   ahead.   
 

Less  than  five  percent  of  lithium-ion  batteries are  currently  recycled.  Experts  predict            
that  between  2017  and  2030  around  11  million  tons  of  lithium-ion  batteries  will  be  disposed              
of,   which   presents   both   a   major   need   and   opportunity   for   recycling   programs .   3

 
Definition   of   Key   Terms:  
 
Sustainable  

In  this  case,  sustainability  is  defined  when  a  good  is  produced  in  a  way  so  that  future                  
generations   are   not   worse   off.   

 
Lithium  

Lithium  is  the  first  element  in  Group  1  of  the periodic  table,  a  group  of  elements                
generally  known  as  the  alkali  metals.  It  is  the  lightest  of  all  metals  and  is  used  in  the                   
production   of   lithium   batteries   and   aircraft.   

However,  because  of  the  high  reactivity  of  lithium,  it  does  not  occur  in  its  pure                
elemental  metal  form.  It  is  sourced  from  hard  rock  minerals  and  sea  or  salt  water  reservoirs                 
called   brines.   Over   70%   of   the   world’s   lithium   can   be   found   in   Chile,   Bolivia   and   Argentina.   
 

1“How   Green   Are   Home   Batteries?   The   Environmental   Impact   of   Lithium-Ion.”   2018.    Solar.Com    (blog).March   3,  
2018.    https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/ .  

2“How   Green   Are   Home   Batteries?   The   Environmental   Impact   of   Lithium-Ion.”   2018.    Solar.Com    (blog).March   3,  
2018.    https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/ .  

3“How   Green   Are   Home   Batteries?   The   Environmental   Impact   of   Lithium-Ion.”   2018.    Solar.Com    (blog).March   3,  
2018.    https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/ .  
 
 

1  
 

https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/
https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/
https://www.solar.com/learn/how-green-are-home-batteries-the-environmental-impact-of-lithium-ion/


 
 

 
Fig   1.   The   lithium   triangle   in   Argentina,   Bolivia   and   Chile.  

 
Lithium-ion   batteries  

Lithium-ion  batteries  are  batteries  made  from  lithium,  a  reactive  alkali  metal  and  have              
the  ability  to provide  lightweight,  high  energy  density  power  sources  for  a  variety  of  devices.                
To  power  larger  devices,  such  as  electric  cars,  connecting  many  small  batteries  in  a  parallel                
circuit   is   more   effective     and   more   efficient   than   connecting   a   single   large   battery.  
 
Background   Information:  

With  the  development  of  new  renewable  energies  and  alternatives  for  fossil  fuels  as              
well  as  improving  lithium-ion  battery  technologies,  the  demand  for  lithium,  a  material  used  in               
these   industries   has   risen   drastically   and   the   world   is   struggling   to   keep   up   with   it.   
 

These  industries  include  smartphones,  other  electronics,  air/spacecraft  and  most          
notably  electric  vehicles.  However,  the  fact  that  that  only  five  percent  of  lithium-ion  batteries               
in  Europe  are  being  recycled  is  a  huge  problem  for  the  environment,  because  of  the                
environmental  cost  associated  with  them. Not  only  do  the  batteries  carry  a  risk  of  giving  off                
toxic  gases  if  damaged,  but  core  ingredients  such  as  lithium  and  cobalt  are  finite  and               
extraction  can  lead  to  water  pollution  and  depletion  among  other  environmental            
consequences.  
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Since  Li-ion  batteries  contain  less  toxic  metals than  other  types  of  batteries,  which             
may  contain  lead  or  cadmium,  they  are  generally  categorized  as  non-hazardous  waste .  Li-ion              4

battery  elements  including  iron,  copper,  nickel  and  cobalt  are  considered  safe  for  incinerators             
and  landfills .  These  metals  can  be  recycled but  mining  generally  remains  cheaper  than             
recycling. In  the  past,  not  much  was  invested  into  recycling  Li-ion  batteries  due  to  cost,               
complexity  and  low  yield.  Since  2018  the  recycling  yield  was  increased  significantly,  and  the               
recovering  of  lithium,  manganese,  aluminum,  the  organic  solvents  of  the  electrolyte  and             
graphite  is  possible  at  industrial  scales. Lithium  is  less  expensive  than  other  metals  used,  but               
recycling   could   prevent   a   future   shortage.   
 

Although  the  price  of  lithium-ion  batteries  is  a  concern  when  it  comes  to  the  price  of                 
electric  vehicles, the  present  report  by  the  European  Commision  indicates  that  a  price              
reduction  of  the  manufacture  of  lithium  batteries  of  at  least  50%  in  2030  and  up  to  75%  in                   
2040  is  feasible  if  high  demand  growth  is  sustained.  For  this  reason,  the  ongoing  change  from                 
fuel-cars  to  electric  vehicles  will  be  made  easier  because  of  the  lower  price  of  the  lithium-ion                 
batteries.  When  it  comes  to  other  possible  current  battery  technologies,  the  reason  lithium-ion              
are  used  is  because  Li-ion  batteries  have  99  percent  charge  efficiency,  and  the  discharge  loss                
is  small.  In  comparison,  the  energy  efficiency  of  the  fuel  cell  is  20  to  60  percent,  and  the  ICE                    
battery   is   25   to   30   percent.   
 
Major   Countries   and   Organizations   Involved:  

 
Chile,   Argentina   and   Bolivia  

In  Chile,  the  government  has  put  quotas  on  the  production  of  lithium,  since  water  is                
needed  from  nearby  lagoons  near  the  lithium  mines,  which  endangers  the  life  of  nearby               
populations  of  flamingos  and  creates  droughts  for  the  local  indigenous  Atacama  community.             
This   has   also   been   a   problem   in   the   other   two   countries.   
 

Because  of  the  so-called  “white-gold  rush”  occurring  in  the  region  because  of  foreign              
and  domestic  companies  wanting  to  exploit  lithium,  it  has  also  caused  the  beautiful  salt  field                
landscape   to   be   altered   because   of   ongoing   projects   having   to   do   with   lithium   production.   
 

South  American  production  relies  on  brines  pulled  from  deep  inside  the  earth.  At  brine               
sites,  the salty  water  is  spread  out  over  large  surfaces at  a  few  meters  deep  and  left  to                 
evaporate.  Moved  from  pond  to  pond,  the  concentration  of  lithium  slowly  increases  until  it               
can  be  separated  from  the  rest  of  the  brine.  The  raw  lithium  is  then  processed  into  lithium                  
chloride   to   be   used   in   applications   like   batteries .   5

 

4   “K3JAE’s   Weather   Station.”   n.d.    http://www.vsarc.org/arLi-Ion.php .  
5   Merchant,   Emma   Foehringer.   2017.   “Lithium-Ion   Battery   Production   Is   Surging,   but   at   What   Cost?”   September  
20,2017. https://www.greentechmedia.com/articles/read/lithium-ion-battery-production-is-surging-but-at-what-co 
st .  
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Chile,  Argentina  and  bolivia  together  hold  approximately  70%  of  the  world’s  lithium             
and  most  notably  in  Chile  has  helped  the  economic  boom  which  has  occurred  there  in  the  last                  
30  years.  Since  2000,  global  lithium  production  for  use  in  batteries  has  increased  by               
approximately  20%  per  year,  accounting  for  35%  of  the  overall  lithium  consumption  in  2015.               
This  rise  in  lithium  demand  has  for  example  in  Chile  led  to  the reduction  of  population  living                  
in  poverty  (on  US$  5.5  per  day)  from  30%  in  2000  to  6.4%  in  2017. Argentina  sits  on                   
resources  that  may  surpass  128  million  tonnes  of  lithium  carbonate  and  countries  like  the  US                
and  Japan  have  begun  investing  in  mining  there  which  has  also  led  to  economic  growth  (of                 
o nly  1.5%  in  the  long  run)  and  it  is  currently  the  second  largest  economy  in  South  America                  
behind  Brazil.  In  Bolivia,  considering  the  political  unrest,  most  of  the  lithium  stores  in  the                
country  are  left  untapped  because  they  are  so  hard  to  extract  and  would  require  a  lot  of  foreign                   
investment.  Therefore,  Bolivia  has  not  been  able  to  enjoy  the  same  economic  growth  as               
Argentina   and   Chile   have   because   of   the   political   unrest   and   the   inefficiency   of   government.   
 
Australia  

Australia  is  another  producer  of  lithium  and instead  of  getting  their  lithium  from  salt               
brines,  Australian  raw  producers  concentrate  on  the  hard  rock  mining,  where  lithium  is              
crushed  out  of  stones.  Some  mineral  resources  are  inaccessible  for mining because  of            
environmental restrictions,  government  policies  or  because  they  occur  within  military  lands  or            
national   parks .   All   of Australia's EDR   of lithium are   considered   to   be   accessible.  6

 
United   Nations   Development   Program   (UNDP)   

The  UNDP  has  set  guidelines  for  sustainable  mining  in  their  sourcebook  for  states  and               
companies  to  follow  through  with,  however  this  has  only  managed  to  raise  awareness  and  has                
been   a   good   standard   for   the   UN   to   follow   whilst   enacting   laws.   
 
International   Institute   on   Environment   and   Development   (IIED)   

The  IIED  undertook  a  study  in  May  1999,  which  hoped  to  shed  some  light  on  the                 
mining  sector’s  difficulties  with  sustainable  practices  and  set  guidelines  for  the            
environmentally   friendly   use   of   mining.  

 
 
 
 
Relevant   UN   Resolutions:  
 

- UN   Resolution   (SDG’s)   A/RES/70/1   (2015)   
- UNEP  Guidelines  for  Framework  Legislation  for  Integrated  Waste  Management          

(2016)  

6Australia,   c\=AU\;o\=Australia   Government\;ou\=Geoscience.   2019.   “Graphite.”   May   31,   2019.  
https://www.ga.gov.au/scientific-topics/minerals/mineral-resources-and-advice/australian-resource-reviews/graph 
ite .  
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- UNDP   Guidelines   for   Managing   Mining   for   Sustainable   Development   (2018)   
 
Previous   Attempts   to   Solve   the   Issue:  

 
In  late  1998,  nine  of  the  largest  mining  companies  decided  to  embark  on  a  new                

initiative,  called  the  Global  Mining  Initiative  where  they  would  discuss  and  put  into  place               
more  sustainable  policies  to  tackle  climate  change  and  that  would  encourage  sustainable             
mining   practices,   not   only   with   lithium   but   the   mining   of   other   minerals   too.   

Through  the  World  Business  Council  for  Sustainable  Development  (WBCSD),  they           
commissioned  IIED  (International  Institute  for  Environment  and  Development)  to  undertake           
an  investigation  in  May  1999  to  set  out  the  global  challenge  of  sustainable  development               
facing  the  mining  sector  and  to  propose  the  scope  of  a  two-year  process  of  analysis  to  explore                  
the  role  of  the  sector  in  the  transition  to  sustainable  development.  IIED  published  its  results  in                 
October  1999,  making  recommendations  for  the  design  and  scope  of  the  process  that  became               
known  as  the  MMSD  Project.  However,  no  laws  were  enacted  as  a  result  of  this  and  therefore                  
these   NGO’s   were   only   responsible   for   raising   awareness   on   the   issue.   
 

In  2015,  the  UN  set  the  United  Nations  sustainable  development  goals,  which  was              
signed  by  193  countries  of  the  UN  and  vowed  to  implement  global  sustainable  development               
goals.  Within  it  included  goals  12,  14  and  15  which  vowed  to  a)  ensure  sustainable                
consumption  and  production  methods,  b)  conserve  and  sustainably  use  the  oceans,  seas  and              
marine  resources  for  sustainable  development  and  c)  protect,  restore  and  promote  sustainable             
use  of  terrestrial  ecosystems,  sustainably  manage  forests,  combat  desertification,  and  halt  and             
reverse   land   degradation   and   halt   biodiversity   loss .   7

 
However,  no  laws  were  strictly  enforced  and  the  UN  only  set  guidelines,  much  like  the                

UN  Guidelines  for  Sustainable  Mining  which  were  only  there  as  a  stepping  stone  for  future                
laws  to  come. Currently,  the  only  existing  regulations  on  potential  environmental  and             
occupational  safety  issues  in  the  mining  industry  are  those  posed  by  national  governments .              8

However,  these  laws  differ  from  country  to  country  and  many  companies  find  ways  to  avoid                
regulations  through  lobbying,  and  in  some  countries,  bribing.  The  lack  of  international  mining              
safety  and  environmental  standards  requires  a  globally  accepted  protocol  that  will  enforce             
regulations   preventing   the   contamination   of   water,   air,   and   soil,   and   fatal   mining   accidents .  9

 
This  also  includes  dealing  with  waste  seeing  as  the  UN  has  only  managed  to  set                

regulations   for   recycling   as   a   whole   thus   far.  
 

7“Goal   15:   Life   on   Land.”   n.d.   The   Global   Goals.    https://www.globalgoals.org/15-life-on-land .  
8  “MIT   :   Lack   of   Regulation   of   Mining”.  
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/regulation.html  
9  “MIT:   Lack   of   Regulation   of   Mining”.  
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/regulation.html  
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Possible   Solutions:  

Lithium  batteries  themselves  are  sustainable,  however  people  need  to  be  educated  on             
how  to  recycle  them,  seeing  as  the  majority  of  electronics  containing  lithium  are  simply               
disposed  of  in  the  regular  bin  instead  of  labeled  bins  for  metals  and/or  electronics.  If  they  are                  
not,  they  will  simply  be  disposed  of  using  conventional  methods,  which  could  cause  harm  to                
the  environment  due  to  explosions  and  toxic  waste.  Another  problem  is  companies  not              
labeling  which  chemicals  are  in  the  batteries  which  is  another  reason  why  recycling  is  not                
possible.   
 

The  UN  needs  to  bring  together  countries  and  come  to  a  consensus  on  the  standards  of                 
dealing  with  the  waste  of  lithium-ion  batteries  (by  recycling)  and  their  sustainable  mining              
(without  harming  the  ecosystem).  Currently  the  only  legislation  restricting  the  mining            
industry  is  national  laws  and  therefore  the  UN  needs  to  make  laws  for  sustainability  in  line                 
with  the  SDG’s  set  by  the  UN,  since  the  demand  for  lithium-ion  batteries  is  getting  higher  and                  
higher.  This  will  hopefully  lead  the  world  en-route to  a  more  circular  economy  in  line  with  the                  
Sustainable    Development   Goals   set   by   the   UN.   
 

Seeing  as  the  sustainability  of  lithium-ion  batteries  is  questionable  because  of            
recycling, the  U.S.  Geological  Survey  produced  a  reserves  estimate  of  lithium  in  early  2015,               
concluding  that  the  world  has  enough  known  reserves  for  about  365  years  of  current  global                
production  of  about  37,000  tons  per  year .  However,  seeing  as  the  global  demand  for  lithium                10

and  in  particular  electric  vehicles  is  growing  so  rapidly,  car  companies  like  Tesla  plan  to                
expand  their  factories  and  production.  It  is  estimated  that  in  2040,  the  worldwide  EV               
production  will  be  able  to  make  about  100  million  EVs  per  year  .  With  our  current  batteries,                  
the  world  would  need  about  800,000  metric  tons  of  lithium  by  then,  just  for  battery                
production,   which   doesn’t   include   the   many   other   uses   of   lithium.   
 

This  is  why  another  possible  solution  for  the  UN  would  be  for  countries  to  invest  in                 
other  kinds  of  fast-charging  batteries  such  as  sand  batteries,  gold  nanowire  technologies,             
grabat  graphene  batteries,  and  others.  However,  seeing  as  a  lot  of  research  with  these  types  of                 
batteries  has  not  been  conducted,  investment  into  research  would  have  to  be  done  by  member                
states   and/or   NGO’s.  
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