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1. Introduction

Recent increases in petroleum prices, international instability, and experiences with tighter supply, energy conservation, and energy security have raised the nation’s concern about energy consumption and our dependence on fuel imports.  Alternative fuels are an important component to a comprehensive solution to the growing dependence on foreign oil and some are already being used with success. Alternative fuels are produced domestically and can burn cleaner than gasoline and diesel. The Department of the Navy (DON) is committed to being a leader in the field of alternative fuel usage and has made increasing the use of alternative fuels a priority. The Office of the Assistant Secretary of the Navy, Installations and Environment (OASN (I&E)) developed this Petroleum Reduction and Alternative Fuel Vehicle (AFV) Strategy to facilitate the DON goal of significantly decreasing its dependence on foreign oil.

Implementation of this AFV Strategy will reduce petroleum consumption within DON by reducing fuel consumption, increasing fuel efficiency, and increasing use of alternative fuels.  These initiatives include the use of bio-fuels and conventional electric vehicles, as well as the first generation of hydrogen fuel technology, which is currently the most promising, long-term petroleum replacement option. With development of this AFV Strategy, the foundation is set for the Navy and Marine Corps to develop plans to implement alternative fuel applications throughout DON.  

1.1 Definitions
Alternative Fuels:  Per the Energy Policy Act of 1992, the following qualify as alternative fuels:

· Methanol, ethanol, and other alcohols;

· Blends of 85% or more of alcohol with gasoline;

· Natural gas and liquid fuels domestically produced from natural gas;

· Liquefied petroleum gas (propane);
· Coal-derived liquid fuels;

· Hydrogen;

· Electricity;

· Biodiesel (B100); and

· Fuels (other than alcohol) derived from biological materials.

Alternative Fuel Vehicles (AFVs):  Per the Energy Policy Act of 1992, AFVs include any dedicated, flexible-fuel, or dual-fuel vehicle designed to operate on at least one alternative fuel.  AFVs are available in a variety of vehicle types ranging from light- to heavy-duty.  Hybrid vehicles are not AFVs as they are powered primarily by conventional gasoline.

Biodiesel Credits:  Per the Energy Conservation and Reauthorization Act of 1998, one AFV acquisition credit may be claimed for each 450 gallons of pure biodiesel fuel consumed in vehicles over 8,500 pounds gross vehicle weight rating.  Biodiesel credits may fulfill up to 50% of an agencies AFV requirements.
Covered Light Duty Vehicle Fleets:  Covered fleets have at least 20 vehicles, are capable of being centrally fueled, and operate in a metropolitan statistical area with a population of more than 250,000 based on the 1980 census.  Certain emergency, law enforcement, and national defense vehicles are exempt from these requirements.
1.2 DON Accomplishments

The Navy and Marine Corps have made significant progress over the last six years to reduce dependence on foreign oil.  These accomplishments include:
· Navy:

· Reduced petroleum consumption by 26% from 1999 to 2006;

· Exceeded AFV acquisition goal of 75% four years in a row; and 

· Used over 484,000 gallons of Biodiesel (B20) in 2006 with significant infrastructure improvements in 2007 for both E-85 and Biodiesel.
· Marine Corps:

· Reduced petroleum consumption by 28.5% from 1999 to 2006;
· Exceeded AFV acquisition goal of 75% eight years in a row; and
· Now using over 1.5 million gallons of Biodiesel (B20) per year in diesel vehicles.
2. Goals for Petroleum Reduction and AFV Program
DON is committed to meeting or exceeding all petroleum reduction and alternative fuel vehicle goals found in all Laws, Regulations, and Executive Orders. These goals require DON to: 
· Decrease petroleum consumption by 2% annually;

· Increase the Use of Alternative Fuels by 10% annually; and
· Acquire at least 75% of light duty vehicles in covered fleets as AFVs.
Successful implementation of the recommendations will result in the Department exceeding these goals and will establish the DON as a national leader in reducing dependence on foreign oil.
3. Methodology for Petroleum Reduction and AFV Strategy Development  
The Office of the Deputy Assistant Secretary of the Navy, Environment (ODASN (E)) initiated a study to identify the AFV initiatives underway within DON.  Meetings and field visits were held with the major regions to evaluate whether there were advantages to evaluating this subject on a regional basis.  The initial findings identified large variations in how alternative fuel and AFV initiatives were being addressed, including within regions.  Therefore, ODASN (E) stood up an AFV workgroup with Navy and Marine Corps representatives from the transportation, facilities, supply, and environmental departments.  The workgroup evaluated these initial findings, determined the current status and desired future state, identified barriers and evaluated solutions, and formulated strategic alternatives to strengthen DON’s petroleum reduction and AFV program.  From this effort, the workgroup synthesized the situation, evaluation, and recommendations into logical categories.     
4. Analyses and Recommendations
Given DON’s substantial progress to date on reducing petroleum consumption, the Navy and Marine Corps need to further reduce petroleum consumption through a focus on substituting alternative fuels for petroleum and on increasing the efficiency of fuel use in order to continue to achieve national AFV goals.  Substituting alternative fuels for petroleum is dependent on the availability at a given location of vehicles, fuels, and fueling infrastructure.  Overall fuel consumption can be reduced by acquiring more fuel efficient vehicles, carpooling, and maximizing use of high mileage vehicles. Effective implementation of these steps is only possible through strong leadership, clearly defined roles and responsibilities, and well defined and communicated requirements. 
The following sub-sections present the current situation, evaluation of alternatives, and strategic recommendations needed to effectively implement this Petroleum Reduction and AFV Strategy.  The issues and recommendations are presented below in the priority order that the workgroup determined was most critical to address for successful implementation and attainment of DON goals.  Section 5 is a long term road map for alternative fuels and AFVs.
4.1 DON Alignment
Situation: Many functional groups within DON have roles and responsibilities for Alternative Fuels. Fleet managers lease and purchase AFVs; facilities managers program, budget and install infrastructure; several supply entities procure fuel; and a number of entities, including the environmental department, are responsible for reporting requirements towards the EO goals.  However, the study found there is no centralized programmatic approach or coherent chain of command for alternative fuel management, nor a central alternative fuel or AFV point of contact within the Navy and Marine Corps.  DON organizations are not aligned to meet the petroleum reduction and AFV goals.

Evaluation: Proper leadership alignment within DON is crucial to successful implementation of this Strategy. Through proper alignment, DON can more effectively implement change with regards to petroleum reduction and AFVs.  In June 2007, ASN (I&E) requested the Deputy Chief of Naval Operations for Readiness and Logistics (N4) and the Deputy Commandant of the Marine Corps for Installations and Logistics (DCMC (I&L)) to identify the Navy and Marine Corps entities with lead responsibilities for AFVs.
Recommendation: The Navy and Marine Corps entities identified by N4 and DCMC (I&L) should ensure functional alignment within their organizations to effectively implement this Strategy.   They must lead the development of an overall plan for achieving petroleum reduction and AFV goals and coordinate planning, budgeting, and implementation efforts within the facilities, transportation, supply, environmental, and operations departments.  Alignment with Regions is critical to address unique, local issues.  Teaming between Navy and Marines Corps, as well as within DoD and with local governments and industry is required to ensure efficient, timely and coordinated action to achieve the stated objectives.  
4.2 DON Communication

Situation: AFV information and requirements are not consistently communicated from DON leadership to the end users. There is also an inconsistent sharing of information among the end users of alternative fuels and vehicles. Often this lateral information sharing and communication can create or perpetuate negative perceptions of AFVs and alterative fuels. Also end user concerns are generally not communicated back up the chain of command for DON Leadership to resolve. This lack of effective communication between leadership and end users is a significant barrier to DON meeting its petroleum reduction and AFV goals.  

Following are several specific examples of misperceptions that have been identified relative to alternative fuels:

· No alternative fueling sites on base even when there is infrastructure;

· No alternative fueling sites in local community even when there are facilities;

· Alternative fuels are detrimental to vehicles, infrastructure and equipment;

· Compressed Natural Gas (CNG) and Neighborhood Electric Vehicles (NEV) are not viable transportation;

· Bio-fuels are not compatible with existing systems or for use in cold weather climates; and
· Alternative fuels should not be purchased if pump prices appear more expensive: (Further elaboration on this subject discussed in Section 4.5)  

Evaluation: Petroleum reduction and AFV goals will not be achieved unless substantial improvements are made in communications.  Leaders within the various DON organizations and commands must be aware of relevant fuel efficiency and AFV facts and requirements, and be able to communicate the information and guidance throughout the chain of command. End-users must be aware of the alternative fuel and AFV requirements, including the requirement to fill an AFV with alternative fuel if “reasonable,” regardless of the apparent cost difference at the pump.  The drivers must also be able to easily recognize whether they are driving a vehicle that can run on an alternative to petroleum-based fuel and the location of alternative fuel infrastructure both on and off installation.
Recommendation:
First, DON must develop and implement specific plans to educate drivers and organizational leaders about petroleum reduction, alternative fuel, and AFV goals, requirements, and availability.  The plans must at a minimum include educating drivers on the following:

· DON requirements to carpool when possible and to choose the smallest, most fuel efficient vehicle to meet the mission.

· Knowledge of which vehicles are AFVs and where the alternative fuel stations are, both on and off installation;

· Understanding that all diesel vehicles can be fueled with bio-diesel and where this fuel is available on and off installation;  
· Understanding of which vehicles are more fuel efficient and the requirement to use the most fuel efficient vehicles, when available; and
Navy and Marine Corps should harness effective strategies for communication and information sharing from their internal successes.  DON should review existing outreach and communication strategies and incorporate petroleum reduction, alternative fuel and AFV information and requirements.  
Navy and Marine Corps should pursue low cost and high return communication opportunities to achieve the DON AFV goals.  As an example, the AFV Workgroup printed E-85 stickers which are being placed on the dash of all E-85 capable vehicles to enhance driver awareness that these vehicles are E-85 compatible and shall be fueled with E-85 whenever reasonable. (See Appendix A)
Additionally, Fleet managers must track vehicle and fuel use and end user concerns. Reports should regularly be provided to leadership to monitor program success and ensure effective communication.

4.3 Infrastructure

Situation: Alternative Fuel infrastructure is not consistently available on Navy and Marine Corps installations. This is due to a variety of reasons including:

· Lack of investment by Navy, Marine Corps, or DESC;

· Lack of a particular alternative fuel type in an area;

· Regulatory barriers to use of a particular alternative fuel type in a State or Region; or

· Lack of AFVs in an area that would require alternative fuel.

Even where alternative fueling infrastructure is available, it is not always conveniently located or compatible with the installation vehicle fleet. Construction of commercial sector alternative fuel infrastructure has been slow due to low demand for AFVs.  
Additionally, the DoD ownership and management of fuels varies across installations. Following is a description of this issue:
Capitalized vs. Non-capitalized: When used in the context of bulk petroleum inventory, the term "capitalized" refers to the ownership of the inventory. For DON fuel facilities that are capitalized, the bulk fuel inventory is owned by the Defense Energy Supply Center (DESC). The inventory at non-capitalized facilities belongs to the Navy or Marine Corps.  Capitalized facilities must use DESC systems and follow DESC procedures in managing the DESC-owned inventory.   DESC funds the sustainment, restoration, and modernization of the fuel distribution infrastructure located at capitalized sites. The Navy and Marine Corps own and operate the facilities and have some maintenance responsibility for utilities and ancillary structures at these locations.  The fuel distribution infrastructure property record cards are coded D33, so that the Navy receives 33% of the sustainment funding to cover their maintenance responsibility at capitalized sites.  These sites can also submit fuel infrastructure military construction projects to the Defense Logistics Agency via Naval Operational Logistics Support Center (NOLSC), Petroleum for consideration.   At non-capitalized sites all maintenance and recapitalization of fuel distribution infrastructure is a Navy and Marine Corps responsibility.  Requests to DESC to capitalize non-capitalized sites are processed via NOLSC Petroleum.
Evaluation: The Navy and Marine Corps need additional alternative fuel tanks and infrastructure to meet the goals of this Strategy. Without an adequate number of alternative fuel dispensing stations, increasing the use of alternative fuels will be difficult. It is not fuel efficient, nor are DON drivers willing to drive many miles away from their bases for the sole purpose of fueling with E-85 or bio-diesel.  The placement of alternative fuel tanks in convenient locations on base will have an immediate positive impact on alternative fuel usage. 
Capitalization of all fuel facilities on DON installations would be the most effective and efficient fuel delivery and management structure.  However, DON does not have sole control over this process, and therefore, must work closely with DESC to accomplish this transition.  
Recommendation: 
First, Navy and Marine Corps should thoroughly evaluate their current petroleum and alternative fuel infrastructure and their future fuel needs and develop infrastructure improvement plans to meet these needs.  Installation of E-85 and bio-diesel tanks and infrastructure offer the best short- and mid-range alternative for meeting the DON goals.  
Additionally, DON and DESC must work together to program and budget for the installation of additional alternative fuel tanks across the DON enterprise to provide consistent fuel delivery systems. DON must work with DESC, through NOLSC, to schedule capitalization of new and existing alternative fuel infrastructure. 

4.4 Availability of Alternative Fuel and AFVs
Situation: DON acquires more E-85 light duty vehicles than any other AFV type. This is primarily because they are available at little or no price premium and they can be fueled with gasoline when E-85 is not available. Acquiring diesel vehicles does not count towards the AFV purchase goals, however diesel vehicles can help improve fleet fuel efficiency and the use of biodiesel in these vehicles provides “credits” toward the AFV purchase goal.   
Alternative fuels however, are not uniformly available at DON locations. The commercial sector does not provide E-85 in many areas outside of the Midwest, and bio-diesel can be very difficult to find throughout the country.  Other alternative fuels have been slow to arrive in the commercial market.
AFVs are only available in a limited number of models and can be in short supply.  Several light duty vehicle manufacturers have also stopped producing light duty CNG vehicles further limiting AFV options.   Some improvement has been seen in recent years regarding the availability of E-85 vehicles.  However, overall low public demand has limited the availability of AFVs and hampered the expansion of AFV fleets in an efficient and effective manner.
Evaluation: Lack of alternative fuel and vehicle availability is a major roadblock to meeting DON AFV goals. Low commercial sector demand for alternative fuels and vehicles leaves oil companies little incentive to make alternative fuels available both on and off installations. Original Equipment Manufacturers (OEM) are slow to provide AFVs in a variety of models. Therefore, DON must work with other Federal Agencies and the OEMs to create incentives for the commercial sector to provide adequate alternative fuel and AFVs. 

Recommendation: 
First, the Navy and Marine Corps must match their AFV selections locally and regionally with the availability of alternative fuels.  A priority should be placed on acquiring CNG vehicles where there is existing CNG infrastructure on installations as these vehicles have shown to be fuel efficient and cost effective.  E-85 vehicles should be acquired as the next priority as they are becoming more readily available in more model types and are the most likely short- and mid-range dominant AFV. Finally high efficiency light duty diesel powered vehicles should be acquired to improve fleet fuel efficiency and make use of existing biodiesel infrastructure.  Together the performance of these vehicles and the availability of biodiesel can contribute significantly to reducing petroleum usage.
Additionally, the Navy and Marine Corps should identify and develop strategic partnerships with OEMs and fuel suppliers to achieve the required availability of alternative fuels and AFVs. The Navy and Marine Corps should also coordinate activities with the other Services, Federal Agencies, local governments and non governmental organizations (NGOs) to provide a more comprehensive approach to increasing the availability of alternative fuels and AFVs.  Several organizations currently addressing alternative fuels have been identified in Appendix B as potential future partnerships.  

4.5 Program Support
Situation: The AFV Workgroup identified several financial, technical and programmatic issues which must be addressed to successfully achieve DON’s AFV goals. These include proper fleet sizing, pricing, and accurate reporting processes (see below). 

Evaluation: 
· Fleet Size/Composition: Ensuring the proper vehicle fleet size and composition will ensure the most effective use of fuels, alternative fuels and AFVs. Fleets typically have many vehicles with several types and sizes. The overall number of vehicles in the fleet depends on the population served and is based on historic and anticipated use. If there are too many vehicles in a fleet, then many vehicles regularly sit idle and the cost per driven mile increases.  If the fleet is too small, then vehicles are not available when needed and excessive vehicle use requires more frequent repair and replacement. 

 The model and vehicle size are also important as it is most cost effective to assign the right size and model of vehicle for the intended activity. An individual traveling a short distance for a meeting is best served by a compact vehicle whereas larger vehicles are needed when multiple passengers are anticipated or cargo is being transported.  Having larger vehicles than needed increases purchase and lease costs and reduces fuel efficiency.  Replacement of petroleum vehicles with AFVs, hybrids, and more fuel efficient vehicles directly supports the DON goals. 
· Voyager Card Pricing: The Voyager Fleet Fuel Card is currently the sole contracted credit card authorized by DESC for commercial fuel purchases. The Fleet Fuel Card is managed by the DON Consolidated Card Program Management Division (CCMPD) of Naval Supply Systems Command. DESC sets the standard price for commercial ground fuel annually prior to the start of the new fiscal year.  Thus, petroleum diesel, bio-diesel, petroleum gasoline and E-85 all end up at the same standard fuel prices set for commercially purchased fuel, regardless of actual commercial prices.  Communication of this fuel pricing practice is needed to ensure that “apparent” price differences at the pump do not impede the purchase of alternative fuels by end users who may incorrectly believe they are saving the Department money.  See more discussion on the matter in the Recommendations in Section 4.2.
· Voyager Card Coding/Fuel Reporting: DON is required to use alternative fuels in its AFVs and collect and maintain data to meet reporting requirements. However, many vendors do not offer separate product codes for alternative fuels; alternative fuel purchases are often coded as high octane gasoline product by the commercial fueling establishments. Without proper coding DON will continue to under report its actual alternative fuel usage. 
Recommendation: 
First, the Navy and Marine Corps should complete evaluations of all fleet vehicle requirements, right size the fleet vehicles and composition, and maximize the usage of AFVs, hybrids, and fuel efficient vehicles per fleet.  
Additionally, the Navy and Marine Corps should streamline, consolidate, and simplify reporting requirements within DON and address commercial fuel coding to ensure accurate accounting of all alternative fuel purchased.

4.6 State Regulations
Situation: Certain States, such as California, regulate or may restrict the usage of biofuels such as E-85 or biodiesel.  These restrictions significantly limit the Department’s ability to achieve AFV and petroleum reduction goals.
Evaluation: E-85 and bio-diesel are the most commonly, commercially available alternative fuels on the market today. Without access to these alternative fuels, DON will not achieve its goal of reducing dependence upon foreign petroleum 

Recommendation: Navy and Marine Corps should work through the Regional Environmental Coordinators (RECs) in States that currently, or propose to, regulate E-85 or bio-diesel to achieve a mutually acceptable solution to support alternative fuel usage. In the event that State regulators prohibit or otherwise diminish the availability and supply of alternative fuels, Navy and Marine Corps must pursue other methods such as neighborhood electric vehicles, hybrids, and more fuel efficient vehicles, in order to reduce petroleum consumption. 

4.7 Neighborhood Electric Vehicles

Situation: Manufacturers today produce battery powered NEVs, which are zero emission vehicles that can often be used in on-base applications. The use of NEVs significantly reduces petroleum usage on installations. However, NEVs do not currently qualify as an AFV and are often not available through GSA lease.  
Evaluation: NEVs have lower "fuel" and maintenance costs than petroleum powered vehicles. The cost of an equivalent amount of fuel (electricity) for NEVs costs less than the price of petroleum. Also, maintenance for NEVs is less—NEVs have fewer moving parts to service and replace. In addition, modern NEVs are simply plugged into a common 110 volt plug. Every American home, government facility, fleet garage, and business has adequate electrical capacity for charging NEV batteries. 
The Navy and Marine Corps have shown successful use of NEVs at several installations around the country. Use of these vehicles has allowed installations to eliminate many petroleum powered vehicles thereby providing a significant return on investment. Advantages to NEVs include: 

· Low vehicle purchase cost, approximately $7,000 per NEV;
· Availability in the GSA online catalog;

· Low vehicle maintenance costs;

· No infrastructure installation or enhancement requirements;

· Significant petroleum use reduction (San Diego installations eliminate approximately 14,000 gallons of petroleum per year, based upon FY 05 data); and
· Proportional cost savings associated with petroleum use reduction.

Recommendation: 
First, the Navy and Marine Corps should evaluate the replacement of on-base petroleum powered vehicles with NEVs. Replacement of petroleum vehicles with NEVs should be funded across the DON enterprise to maximize the potential savings and benefits. 
Additionally, DON should work with the other Federal Agencies and GSA to get NEVs into the GSA Fleet for lease. 
5. Long Term Roadmap (5-10 Years) 
The alternatives to petroleum derived fuels and vehicle configurations of the future are still being studied and developed. Bio-based fuels offer a renewable energy source with a range of crops being studied for fuel use. Currently bio-fuels require substantial energy in the growing and production of the fuel, and the combustion of the fuels releases green house gases, which may become regulated shortly. Hydrogen fuel cell technology appears to be a viable future option for petroleum replacement. It is clean, energy efficient, and the hydrogen can be produced from a variety of sources. Fuel cells also offer potentially valuable qualities to the war fighter as an energy source. DON is investing resources and participating in hydrogen research, development, and demonstration projects. 

The transition away from our existing petroleum-based economy will not be easy. Extensive public-private cooperation will be required to invest the necessary funds and make the technological advances required to accomplish this transition. Hydrogen infrastructure and technology is not yet advanced enough to begin significant capital investment, however DON must position itself for the future transition by participating in the research and development areas and demonstration and testing projects.    

DON needs to continue to monitor program execution and periodically (3 to 5 years) re-evaluate where future investments are needed. Additionally, leadership should revisit policies to check relevance and effectiveness of the program, and disseminate educational materials to update and inform participants and leaders on DON’s program. 
 Navy and Marine Corps shall report to ASN (I&E) annually on progress made in implementing this Strategy.
Appendix A - E-85 Outreach
 Educational Decal to be inserted on all DON AFVs:
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Appendix B - AFV Partnerships
Several partnership organizations have been identified in the table below. Each partnership sponsors and promotes the testing and advancement of alternative fuel vehicles.  

	Partnership
	Focus
	Navy Region
	Website
	Contact Information

	Greater Boston Breathes Better
	· Projects that will reduce transportation related air pollution
	Northeast
	http://www.epa.gov/Region1/eco/gb3/
	EPA Office of Public Affairs
617- 918-1017 

	Blue Skyways Collaborative
	· On-road vehicles

· Non-road equipment

· Highway infrastructures

· Air, water and rail transportation

Renewable, efficient and alternative energy sources
	Midwest South
	http://www.blueskyways.org/
	Kim Olson,

913- 551.7458

olson.kim@epa.gov


	California Fuel Cell Partnership
	· Hydrogen Fuel Cells
	Southwest
	http://www.fuelcellpartnership.org
	3300 Industrial Boulevard
Suite 1000
West Sacramento, CA 95691
USA 
(916) 371-2870

	Mid-Atlantic Diesel Collaborative
	· Urban Fleets

· School Buses
· Ports/Marine
· Freight
Construction
	Mid-Atlantic
	http://www.dieselmidatlantic.org/diesel/index.htm
	Susan Stephenson - Communications Manager, Mid-Atlantic Diesel

410-467-0170
sstephenson@marama.org

	Midwest Clean Diesel Initiative
	· Key sectors:

· Ports

· Agriculture -freight

· Rail
	Midwest 
	http://www.epa.gov/midwestcleandiesel/
	

	Northeast Diesel Collaborative
	· Municipal
· Transit
· Ports/Authorities
· Construction
· Freight
	Northeast
	http://www.northeastdiesel.org/
	Debbi Edelstein - Northeast Diesel Collaborative

617-259-2080

dedelstein@nescaum.org


	Southeast Diesel Collaborative
	· Strategic Planning 

· Construction 

· Agriculture and Biodiesel 

· On-Road 

· Emerging Sectors 

· Outreach 

· Funding 

· Technology 
	Southeast; Gulf Coast
	http://www.southeastdiesel.org/
	Scott Davis –  U.S. EPA Region 4

404-562-9127
Davis.Scottr@epa.gov
Dale Aspy – U.S. EPA Region 4

404-562-9041
Aspy.Dale@epa.gov


	Virginia Clean Cities
	· Clean Renewable Energy for Transportation
	Mid-Atlantic
	www.hrccc.org
	Al Christopher
Executive Director

804-436-3867

	West Coast Diesel Emissions Reductions Collaborative
	· Workgroups – identify, fund, and implement regional diesel reduction; sector 
· Workgroups:
· Locomotives and Rail

· Trucking 

· Construction and Distributed Generation
· Agriculture
· Marine Vessels and Ports
	Northwest (partial), Southwest, North Central (partial)
	http://www.westcoastdiesel.org/
	
Peter Murchie - U.S. EPA Region 10

503-326-6554

murchie.peter@epa.gov
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