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Overview of Presentation

• Trends in ICT power consumption

• ICT options for off-grid projects

• Examples:  Dominican Republic, Honduras, 
South Africa

• Conclusions



Trends in ICT power consumption

Rural connectivity systems are increasingly 
“off-grid friendly” . . .

Low-power rural 
VSATs (25-30W)

PV-powered fixed 
satellite phone

WiFi wireless outdoor 
router (5-10W)



Trends in ICT power consumption

Source: Intel Corp.

CPU Power Consumption, 1985 - 1999
 

. . . while desktop PC power consumption 
continues to rise.



Trends in ICT power consumption

P4 3.0 GHz

CPU RAM

512 MB

256 MB

P4 2.8 GHz

Transmeta Crusoe 
900 MHz

256 MB

Source: Dell environmental product reports

The IT market offers a wide variety of products at 
many levels of energy consumption.

Dell Dimension 4600C

Model

Dell Dimension 8300

NEC PowerMate eco

Active power 
consumption 
(minimum, W)

121

   31*

58

gaming 
desktop

small form 
factor desktop

low-power 
desktop

256 MBP4 mobile 1.7 GHzDell Inspiron 8600 21notebook PC

32 MB 
Flash ROMDell Axim X5 3handheld 

(PDA) X-scale 400 MHz

It’s not just 
desktops!

*Typical power consumption including in-built LCD monitor



ICT options for off-grid projects

Critical
• High up-front capital costs 

based on energy system size
• Photovoltaic (PV) energy 

systems
• Small wind systems
• Adding ICTs to an already-

strained distributed energy 
system

Not Critical
• Low/no up-front capital 

expenditure for electricity 
access (e.g. grid access or 
energy system donation)

• Energy system generation 
greatly exceeds load demands 
at little extra cost

When is it critical to select low-power ICTs?



ICT options for off-grid projects

PV Systems: Load Management Critical

• Up-front PV system capacity costs roughly $400 to 
$800 per 100 Wh increase in load (average daily 
energy demand).

• 100 Wh is about the amount of energy needed to 
run:

» a 25” TV for one hour
» a P4 desktop computer system for ½ hour
» a notebook computer for 4-5 hours



ICT options for off-grid projects

Notebook PC 

LCD monitor Ink jet printer 

85% energy 
reduction 

compared to 
desktop system50% to 66% energy 

reduction compared 
to CRT monitor

40% to 80% energy 
reduction compared 
to laser jet printer

Low-Power 
Desktops

Thin clients Handhelds

Hardware options

20% to 60% energy 
reduction compared 
to standard desktop



ICT options for off-grid projects

Computing Options

Notebook

Desktop 
with LCD 
monitor

Desktop 
with CRT 
monitor

Power 
consumption 

(W)

ICT 
purchase 

price

PV energy 
system 

cost

Total up-
front ICT + 
energy cost

185

135

20

$1200

$1450

$1500

$3700 to 
$7400

$2400 to 
$4800

$400 to 
$800

$4900 to 
$8600

$3850 to 
$6250

$1900 to 
$2300

Low-power 
desktop w/LCD: 

30 – 90W



ICT options for off-grid projects

Average Daily PC Usage in grid-connected 
PC3 Telecenter, week of 9/21/2003*

Active 
4.8 hrs

Idle Full Power 
(Monitor On) 

10.0 hrs

Idle Full Power 
(Monitor Off) 9.2 

hrs

*As measured by the Watt Savvy software agent provided by Blue Owl Technologies of Orange County, CA.

Total hours = 24

Wasting 350-550 
watt hours of 

energy at night

ICT usage is an important factor to consider



Energy conservation behavior / practices:
• Allocate max hours of usage to each device.
• Unplug TVs, VCRs when not in use
• Shut off monitors & computers at night
• Use power management software (standby, 

sleep modes)
• Avoid phantom loads. Example:  A typical VCR 

consumes 5 W while it is off.  Over the course 
of a week, the energy consumed exceeds 800 
Wh.

ICT options for off-grid projects



Example: Enersol 

• Supply solar-powered laptops to 
off-grid villages

• Cotui province, Dominican 
Republic.

• Worked with Dept. of Education 
to extend internet access from 
VSAT to surrounding off-grid 
schools.

• Installed three WiFi (802.11b) 
nodes and one repeater with 
remote power system.

• Significantly reduced the 
ongoing costs of Internet 
access to the schools.



Example: Honduras’ Centros 
Comunitarios 

• COHCIT pilot project
• Support from WB, SWTDI-

NMSU, Sandia, ITU 
• 100 IDB-sponsored Rural 

Community Centers planned, 
of which 10 to 15 off-grid.

• provide internet access, 
email, PC rental, printing, 
photocopying, IT courses, 
presentations, TV/video.

• Two pilot centers operational 
Q4 2003



Example: Honduras’ Centros 
Comunitarios 

ICT setup for grid-powered 
community centers:

• Desktop PCs
• TV/VCR
• Photocopier
• Projector
• Laser jet printer

ICT setup for PV-powered 
community centers:

• Desktop PCs with LCD 
screens or notebook 
computers

• TV/VCR
• Inkjet printer



Example: Honduras’ Centros 
Comunitarios 

 

Thin client network: considered but not tested

(Dependence on a single server considered too risky.)



Example: Myeka High School, 
South Africa

• Experimented with PC-
sharing solution beginning in 
1997

• Shared one CPU among four 
sets of monitors & 
keyboards

• Each additional workstation 
added 70W instead of 150W

• Challenges: internet access, 
networking.

• Eventually switched back to 
standard desktop PC solution



Conclusions

What we know today:
• Low-power ICTs critical to managing costs of small-

scale PV energy systems.
• Notebooks, low-power desktops, LCD screens, inkjet 

printers can reduce renewable energy system costs 
significantly.

What we still need to find out:
• Are thin clients and power management effective 

ways to reduce energy costs?
• Consistent, usable data on power consumption of 

ICTs in the field.


