Table 2.  Land resource requirements and total energy inputs for construction of renewable and other facilities that produce 1 billion

 kWh/yr of electricity.  Energy return on investment is listed for each technology. (See text for explanations).

Electrical energy


Land required

Energy


Cost per
Life in

Technology


        
      (ha)

input:output

kWh (¢)
years

Hydroelectric power


  75,000a

     1:24

     2b

   30

Biomass



200,000

      1:7
 

    5.8c
  
   30

Parabolic troughs


    1,100d
                  1:5


    7-9o 
   
   30

Solar ponds



   5,200f 

      1:4

 
     15

   30

Wind power



  13,700e

      1:5g

       7

   30

Photvoltaics



    2,800h

      1:7y

   12-20
   30

Biogas




    _____p

      1:1.7 – 3.3q
       2q

   30

Geothermal



         30k

      1:48y

       6.4m
   20

Coal (non-renewable)


       166i

      1:8

  
       3-5k
   30

Nuclear (non-renewable)

       31i
           

      1:5

  
          5               30

Natural gas (non-renewable)

      134l

      1:8

  
      3-5l
   30

o) a)  Based on a random sample of 50 hydropower reservoirs in the United States, ranging in area from 482 ha to 763,00 ha (FERC1984, ICLD 1988).

p) b)  (Pimentel et al. 1994).

q) c)  Production costs based on 70% capacity factor  (J. Irving, Burlington Electric, Vermont, personal communication 2001). 

r) d)  Calculated (DOE –EREN 2000).

s) e)  (Smith and Ilyin 1991).

f)  Based on 4,000 ha solar ponds plus an additional 1,200 ha for evaporation ponds.

t) g)  (Nelson 1996).

u) h)  (Calculated from DOE 2000).

v) i)  (Smil 1994).

w) j)  (Kishore and Rao 1993).

k)  Estimate.

x) l)  (Bradley 1997).

y) m)  (DOE 1991).

z) n)  (Knapp and Jester 2000).

aa) (DOE-EREN 2001).

ab) No data available.


ac) (B. Jewell, Cornell University, Ithaca, NY, personal communication, 2001).




   
