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Overview of Presentation

1. Why develop renewable energy sources? What are 
the benefits? 

2. What are the barriers (initial barriers and current) to 
renewable energy development in the U.S.? 

3. What are opportunities and challenges in 
Kazakstan? (open question for the panel)



Wind Economic Development Impacts

Rural areas need job and tax revenues and can 
benefit from wind installations

Farmers and ranchers can gain additional 
revenues from wind farms with very minimal 
impacts to farming/ranching operations 

Land Lease Payments: 2-3% of gross revenue 
$2500-4000/MW/year

Local property tax revenue: ranges widely -
$300K-1700K/yr per 100MW 

100-200 jobs/100MW during construction

6-10 permanent O&M jobs per 100 MW

Local construction and service industry: concrete, 
towers usually done locally



Direct wind project jobs during operations

Landowner royalties

Operations and maintenance, management

Parts and materials purchased

Utility services and subcontractors 11
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Gas Fuel Savings

Coal Fuel Savings

Gas Fuel Usage
(20%wind)
Coal Fuel Usage
(20%wind)

Reduction in National Gas
Consumption in 2030 (%)

Natural Gas Price Reduction 
in 2030 (2006$/MMBtu)

Present Value Benefits
(billion 2006$)

Levelized Benefit of 
Wind ($/MWh)

11% 0.6 -1.1- 1.5 86 - 150 - 214 16.6 - 29 - 41.6

Electricity Sector Fuel 
Usage

Fuel Savings from Wind



Carbon Savings can be Significant

Cumulative
Carbon Savings

(2007-2050, MMTCE)

Present Value Benefits
(billion 2006$)

Levelized Benefit of Wind
($/MWh-wind)

4,182 MMTCE $ 50 - $145 $ 9.7/MWh - $ 28.2/MWh

Source: DOE 20% Vision Report

Estimated CO2 savings of 20% wind generation in U.S. 



Environmental Benefits

No SOx or NOx 
No particulates
No mercury
No CO2
No water



What are Key Challenges to Adoption? 

Lack of policy or uncertainty
Siting and Permitting: avian, 
noise, visual, federal land 
Transmission: rules, access, 
new lines

Operational impacts: 
intermittency, ancillary services, 
allocation of costs
Accounting for non-monetary 
value: green power, no fuel 
price risk, reduced emissions



Renewables Project Development Path 

• Planning 
• Permitting 
• Financing 
• Power Purchase & Transmission Agreements (or 

interconnection agreement) 
• Construction 
• Operation
• Decommissioning

• To successfully deploy renewables, barriers to all of these steps 
need to be addressed  



Financing Wind Projects: Risks 

Direct Risks 
• Increasing operational and 

maintenance costs. 
• Poor wind project performance

• Inefficient wind plant array

Indirect Risks 
•Increased financing and 

insurance costs
•Development barriers

• Decline in public support 

Risk Mitigation

Certification
Comprehensive testing
Performance monitoring

Financial incentives to address risk 

(USAID) Policies can also help alleviate development/investment risks



Initial U.S. Barriers to Renewables

• Lack of familiarity with new technology
• Utilities unwilling or unable to contract for higher-cost 

generation source (least-cost procurement requirements)
• Commercialization barriers of new technologies 
• Fossil fuel and nuclear subsidies create price distortions 

between renewable energy and existing energy sources
• Market failure in valuing the public benefits of renewable 

energy.
• Uncertainty or concerns regarding the reliability of 

technologies
• Limited equipment manufacturing and installation 

experience
Nogee et al. 1999



Recent or Current U.S. Challenges

With policies to support renewables in place, some initial 
barriers have been addressed, but other challenges have 
emerged over time or with higher penetrations.

• Siting – aesthetic concerns, noise, radar interference, endangered 
species, access to federal lands

• Transmission – lack of transmission access, longer lead time for 
transmission planning than wind development, who pays for 
transmission?

• Managing intermittency – challenges of integrating higher 
penetrations of variable resources in utility grid

• Access to capital – during economic downturn, lack of access to 
investors who could take advantage of tax credits problematic

• Policy uncertainty – federal tax credits for wind are for short term



Renewable Energy in Kazakstan
• What are opportunities and challenges for renewable 

energy development in Kazakhstan?
• What are the key barriers and challenges:

• Regulatory 
• Institutional
• Financial
• Social
• Political 

• How do barriers and issues differ by region and for each 
renewable energy technology? 



Kazakhstan has Substantial Wind Resources
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Kazakhstan Concentrating Solar Resource in South
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Kazakhstan has Significant Photovoltaic Resources
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Hydro Potential 

•Hydro resource potential in 
Kazakhstan is high
•Resources dispersed but 
concentrated in East, South
•Opportunity to develop small 
hydro at abandoned and new 
sites, formerly 90 sites, only 21 
operating currently
•Several projects totaling 450 
MW underway
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Concluding Remarks

• To achieve desired benefits, policies need to be 
designed to address the local context (goals, challenges)

• To encourage development, a combination of policies is 
likely necessary to address variety of barriers –
• regulatory, institutional, and financial barriers 
• may need different policies to address each

• To address challenges, a combination of federal, state, 
and local actions may be necessary

• Kazakhstan has potential to benefit from global 
experience; renewable energy technologies are more 
mature than a decade ago
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