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The Paper Industry, Energy & Sustainability

• The US paper industry used 823 TWHr 
of energy in 2006, of which 75 TWHr 
was in the form of electrical energy. 

• The forest products industry has 
adopted sustainable practices, with 25% 
more forests now than 25 years ago.

• The forest products industry near-term 
priorities include – Reduce emissions 
and energy use; Reduce water use; 
Create new value streams.

• Utilities are also moving towards Smart 
Grid implementation (whatever that 
means!) 

• What impact are these changes likely to 
have on the paper industry?

• A holistic view is required.

- BAU 



Trajectory of Current Initiatives – Mobile & Stationary Energy

Energy Source Trajectory Consequences

Petroleum (Baseline)
Security – Poor 
Sustainability – Poor
Scaling – Good

• Petroleum demand explodes, 
driven by emerging nations

• Prices and emissions 
increase, impacts GDP growth.
• Price increases eliminate 
‘peak oil’ concerns. 

Biofuels
Cost – High 
Security – Good 
Sustainability – Good
Scaling – Limited

• Sustainable liquid fuel, price 
parity imminent.
• Market demand for biofuels after 
petroleum price parity will stress 
sustainability.

• After price parity, biofuels will 
limit oil price increase, and 
create ‘peak oil’ scenario. 
• Unchecked growth by 
developing countries can stress 
land, water and biodiversity.

Electricity (Baseline)
Security – Good 
Sustainability – Poor
Scaling – Good

• No security concerns in US. 
Sufficient resources for 200 years.
• Smart Grid and RPS mandates 
being implemented to reduce 
carbon emissions.

• Low cost reliable power, but 
carbon emissions increase.
• With RPS, cost of electricity 
will increase in the near term.

Grid Enabled 
Vehicles (GEVs)
Cost – Higher 
Security – Good 
Sustainability – Good
Scaling – TBD 

• Prices (and range) inadequate for 
PHEVs (EVs).
• Need >1 million EVs/PHEVs to 
drive learning curve to price parity

• Range anxiety and higher cost 
will slow down adoption.
• Charging infrastructure & 
incentives for faster adoption



Sustainable Transportation: Biofuels or GEVs

• Biofuels are renewable, but not sustainable at a scale that markets may demand.
• From an energy perspective, solar powered EVs are more resource efficient, the 

challenge is to deliver the energy when and where it is needed.



Sustainable Transit – Biofuels & Renewable Electricity

• Biofuels are sustainable at ~20% of petroleum use. Targeting specialty fuels (aviation 
and biodiesel) creates high value market for biofuels.

• Organic feedstock ties up carbon in useful materials and does not result in emissions.
• Domestic oil production accounts for ~30% of US consumption



Electricity – The Utility Dilemma

• Utilities today face many challenges as they attempt to reconcile the task of 
providing their customers with the economical and reliable electric power that 
they are accustomed to, with new demands for improving sustainability and 
decreasing carbon emissions 

• If utilities have to meet RPS mandates and maintain current reliability levels, 
they will have to build higher-cost renewable plants near load centers, new 
back-up generation, energy storage and new power delivery infrastructure 

• If grid enabled vehicle (GEV) adoption dramatically increases, the utilities will 
have to significantly upgrade generation and distribution infrastructure – yet 
GEV success in the market is not assured 

• While utilities have been implementing Smart Grid functions for decades, a 
broad Smart Grid implementation will be absurdly expensive and does not 
have a justifiable ROI. 

• The net result is that most of the ongoing initiatives (RPS, Smart Grid, GEVs) 
are uncoordinated and will likely increase cost of electricity in the near term. 



Is the Smart Grid in Trouble?

• Policymakers and the environmental community initially supported Smart Grid 
rollout through ARRA dollars to increase energy efficiency, integrate 
renewables, and reduce greenhouse gas emissions. 

• Utilities have focused on AMR, Distribution Automation and Demand 
Response – all within a broader ‘smart grid’ definition, but also as part of their 
normal business paradigm. Societal benefits that were targeted by ARRA are 
not being realized.

• Consumers (and the media) often think the ‘Smart Grid’ is equivalent to 
‘smart meters’, and are unclear of the benefits of the Smart Grid.  

• Smart Grid is generally resulting in higher cost. Financially responsible 
opportunities are becoming harder to find. Yet, no one talks about ‘why’ and 
‘what the priorities should be’.

• Consumers are not averse to sustainability, but do not want to give up secure 
and low-cost energy that they are accustomed to.



Success Factors

What is Required?
• Lower energy cost at consumer and societal level.
• Improved energy security.
• If these two objectives are met, consumers do not have a problem with energy 

sustainability. However, sustainability will not fly if the first two are not met.

Current Options
• Major energy sectors – fossil fuels, electricity and transportation, have been 

ruthlessly optimized by the market over 100+ years. Difficult to find cost savings 
through incremental advances within a silo to offset investments needed for 
improving sustainability. Results in higher cost  not acceptable.

• Current strategies – Renewable Portfolio Standards, Electric Vehicles and Smart 
Grid operate in isolation of each other, and will increase cost of energy  not 
acceptable.

• One approach may be to look at technology that allows migration across traditional 
industry silos to disrupt existing paradigms and challenge accepted cost points.



Smart and Dynamically Controllable Grid – A Holistic Approach

• Challenge is to maintain existing 
generation fleet and loads at current 
levels of cost and service while 
integrating new variable renewable 
energy resources with new flexible 
loads such as electric vehicles, 
without excessive asset build-out.

• This will need to be solved through 
increased smarts, communications, 
and dynamic controls that can 
enhance asset utilization without 
compromising system reliability.

• At a societal level, the Smart and 
Controllable Grid is the key to 
achieving cost-effective energy 
sustainability by using generation 
assets more effectively, minimizing 
the build of new transmission and 
distribution infrastructure, and 
reducing overall cost of energy.



An Affordable Smart Grid

• Look at cost and security holistically –
consumers wallet (transportation, heat 
and electricity), national impact (oil 
imports and societal cost) and global 
impact (GHG emissions).

• Maintain current generation fleet, 
delivery infrastructure and loads at 
current levels of service and cost.

• Create a parallel market using ‘smart 
grid’ solutions that use spare grid 
capacity to serve new ‘flexible loads’ 
with variable renewable energy 
(Renewable Energy Flexible Load 
Exchange: RE-FLEX).

• Maintain $/incremental kWHr served 
on par with existing rates, while 
reducing consumer & societal cost.

• Big cost savings from Grid Enabled 
Vehicles. Gasoline cars $0.50/kWHr, 
GEVs - $0.10/kWHr – energy storage. 

Existing Grid + New T&D

Dispatchable 
Generation

Conv. Loads

Existing Grid 
+ Smarts 
+ Controls

Conv. Loads

Renewables Flexible 
Load (EVs)

Renewables + 
Backup Gen

New Loads

Dispatchable 
Generation

Current 
Thinking

RE-FLEX 
Strategy



Smart Grid 2.0: Examples of System Impact

‘Point-to-Point’ Transaction in Today’s Grid Point-to-Point Transaction with Smart Grid Technologies



Comparison of 2030 Scenarios (Over BAU 2010) 

(A) Total Incremental 
Consumer Energy 
Spending Over 20 

Years 2009$B

(B) Total Incremental 
Utility Spending Over 

20 Years 2009$B

(C)Total Carbon 
Emissions (MT-C)

(D) Net Cost to 
Utilities for 

Incremental kWHr 
Served

Scenario 1 – BAU 2030 $2313 $1804 1800 $0.111
Scenario 2 – BAU+RPS $4169 $3661 1644 $0.226
Scenario 3 – BAU + 
RPS+GEV

$4865 $8329 1450 $0.214

Scenario 4 – REFLEX $1836 $4315 - $985* 1462 $0.111

• Scenario 2 assumes 20% RPS level. Scenario 3 and 4 assume 100% replacement of light automotive fleet with GEVs.
•*Reflects generation and delivery infrastructure to support ubiquitous EV charging. This cost is included in the total 
incremental consumer energy spending amounts.
•(A): Consumer energy cost shows change in total fuel, vehicle and electricity costs over and above BAU2010.
•(B): Total incremental cost for utility above BAU 2010. Includes generation, T&D investments, and fuel and O&M costs, 
and cost of capital. For Scenarios 5/6, part of the charging infrastructure investment is covered by EV owners.
•(C): Total carbon emissions for all sectors
•(D): Net cost to utilities for new loads served. Conventional loads maintained at $0.11/kWHr in 2009 $.
• All scenarios with GEVs show dramatically lower oil imports

• Scenario 4 offers consumers lower energy costs, improved security and lower emissions
• Results are insensitive to parameter values, due to large price gap of $/mi in BAU vs. 

$/mi in GEV scenarios and the vast quantity of vehicle miles travelled.
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The Paper Industry and Energy

The US paper industry has several opportunities to 
benefit from global trends on sustainability, and in 
particular from ongoing smart grid initiatives:

• Focus biofuels initiatives towards higher value fuels 
for aviation and heavy transportation, and for 
organic feedstock – sustainable at full scale.

• Realize new value streams such as wood-pellets 
as low-carbon fuel, and bio-char as a fertilizer 
replacement and for soil carbon sequestration.

• Enhance use of dynamic pricing schedules, 
participate in electricity market as a ‘green energy’ 
supplier, including low-grade heat.

• Use existing ‘thermal energy’ storage as a virtual 
storage resource on the grid, creating flexible 
loads/sources, allowing greater asset utilization.

• Use merchant transmission technologies to reduce 
energy cost by avoiding congested corridors

• Demonstrate that the paper industry can be a net 
‘carbon negative’ industry – carbon trading.

Smart & Controllable Grid



The Paper Industry and Energy

The US paper industry has several opportunities to 
benefit from global trends on sustainability, and in 
particular from ongoing smart grid initiatives:

• Adopt energy efficient technologies such as power  
improved drying processes and electronics drives, 
to reduce energy footprint.

• Schedule energy loads with variable sources and 
cogeneration to minimize overall cost of energy.

• Operate microgrids at plant level to allow grid-
connected or independent operation as needed.

• Use existing loads that are flexible to operate as 
grid-supporting resources to realize ancillary value.

• Create a real-time ‘carbon counter’ to demonstrate 
that an old and ‘stodgy’ industry can be green, 
profitable and sustainable!

Smart & Controllable Grid



Courtesy of the Economist (Nov 21, 2009 edition)

Maybe There is No Hurry…



Conclusions

• The forest and paper industry can be a significant player in a greener more 
sustainable world, and has a role to play in the energy market.

• The Smart Grid can be an enabler for an energy future that is lower cost, more 
secure and more sustainable.

• However, current strategies that are focused on AMR, consumer demand control, 
RPS mandates and EV penetration as independent objectives, will likely result in 
higher energy cost, and will fail to reach substantial penetration.

• By looking at energy holistically, it is possible to find substantial cost savings that 
would pay for the investments needed to realize lower cost, enhanced security and 
improved sustainability.

• It is important to identify the ‘wins’ for key stakeholders and to ensure that those are 
addressed as a path forward is developed.
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