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I PROBLEM STATEMENT 

Laboratories are complex and diverse facilities that can and should be operated and maintained in a sustainable 

manner.  However, no comprehensive system or process currently exists to evaluate whether laboratories are 

being operated and maintained in the most sustainable manner. 

 

II EXECUTIVE SUMMARY

Though new laboratories are always being designed and built, the preponderance of laboratory facilities are 

already in existence.  I
2
SL believes that given: 

1) The significant environmental impacts and opportunities for improvement  

2) The diversity and expanding scope of activities at these facilities  

3) The continual advancement in science and technology 

4) The hazardous materials used, and 

5) The many codes, standards, and regulations that affect laboratory activities,  

a comprehensive scheme is necessary to provide guidance and direction to owners, users, managers, operators 

and others to elevate awareness for and steps toward sustainable laboratory performance.  I
2
SL also believes 

that by creating this process for sustainability, the process itself will inform the design and engineering of future 

laboratory buildings and facilities.    

 

III NEEDS ASSESSMENT (why a laboratory rating system is necessary) 

Research institutions are under severe pressure to reduce costs while remaining competitive in a fast-paced and 

ever-changing technology environment.  As an example, most existing laboratories continue to use 5-10 times 

more energy per unit of space than commercial office spaces even though technology and operational practices 

could reduce energy use by 30 to 50%.  Although data exist that show a favorable payback for energy retrofits 

in labs, there is currently no rating system to guide or recognize existing laboratories for pursuing or achieving 

efficiently and sustainably.    

By creating a sustainable laboratory performance improvement program, I
2
SL would encourage recognition of 

possible cost savings and a commitment to accountability which would communicate to all stakeholders that 

research funding is being used efficiently and that safety and environmental sensitivity are top priorities. 

An I
2
SL sustainable laboratory performance improvement program would function as a welcomed option to 

existing sustainability rating systems for non-laboratories, filling-in the “gaps” that can address labs. As 

examples, the following lab-specific matters are indicative of some of the issues not covered in current building 

or campus sustainability rating systems:    

• Strategies for conserving energy in areas where hazardous materials are used. 

• Inventory management of chemicals, specimens and hazardous materials. 

• Green chemistry in conducting research. 

• Noise, vibration, chemical exhaust and other potential impacts on the surrounding neighborhoods. 
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• Continuous benchmarking of laboratory energy and water use. 

• Decommissioning or tracking of laboratory spaces and facilities, including land and equipment. 

• Use of best practice guides/tools/innovations. 

• Reduction or tracking of laboratory waste streams (gases-fumes, liquids or solids). 

 

Given that existing rating systems have had a major impact for sustainability in the commercial building 

industry, I
2
SL believes there is an obvious need for a relevant laboratory performance rating system.  

Furthermore, such a system must address both new and existing laboratories and be inclusive of their day-to-

day operations.   

 

IV PROGRAM COMPONENTS 

I
2
SL proposes here that such an evaluation system must address at least the following characteristics: 

A. Ensure on-going improvement – examples might include green revolving fund, preventive 

maintenance plans, a sustainability committee, a dedicated sustainability function, 

accreditation/certification of key personnel, utilization of the Labs21 Environmental Performance 

Criteria (EPC), benchmarking using Labs21, utilization of  Labs21 LEEP and other tools, and relevant 

accreditation and certification. 

 

B. Collect/Maintain up-to-date information – examples might include up-to-data management systems, 

description and sequence of operations for the laboratory building’s major energy and water-using 

systems, use of meters and sub-meters, dashboards, energy management system, Building Information 

Modeling.  Lab rooms may be assigned a chemical safety level depending upon the availability of hoods 

and other local exhaust ventilation (LEV), assessments of ventilation effectiveness, ASHRAE 110 rating 

of the hoods, designating room ventilation capacities. Systems and procedures for determining causes of 

unanticipated high energy consumption or management.   

 

C. Implementation plans to reduce energy and water consumption – examples might include 

expanding the application of occupancy and other programmable sensors for HVAC, lighting, security, 

etc., reducing air changes that are higher than necessary, matching lab assignments according to 

chemical safety levels that will be established by I
2
SL, centralizing heat-producing equipment and using 

chilled beams, consideration and evaluation of new technologies.   

 

D. Laboratory personnel training  – examples might include initial and refresher training concerning 

laboratory and building-specific set-points, equipment, practices and how to ensure safety while 

achieving institutional conservation and sustainability goals. Quarterly meetings with management and 

operations officials. 

 

E. Operations and maintenance (O&M) training –  examples might include initial and periodic training 

for O&M and EH&S staff including the features, set-points, energy conservation goals and related 

health and safety considerations in the buildings they service as well as maintenance equipment,  lab 
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equipment and operation, research objectives and changes, meeting with lab users and PIs. 

 

F. Operations and maintenance (O&M) certification – examples might include a voluntary education, 

testing and certification program specifically for laboratory O&M personnel. 

 

G. Modeling and/or testing to prevent chemical exposure and optimize the HVAC system during 

regularly scheduled operation and emergencies – examples might include CFD or wind tunnel 

modeling to provide the dilution expected at critical receptor points, Ventilation failure analysis,  

ventilation effectiveness, demand control systems, physical plant safety for penthouses and roofs, 

neighborhoods and communities. 

 

H. Continuous health and safety program – examples might include hood monitors and other equipment 

required by ANSI Z9.5, ensure ventilation effectiveness, safe use of combination sashes, building-

specific safety training, Ensure chemicals/procedures are matched to the lab chemical safety level, 

policies that can ensure chemicals are used with LEV, EH&S evaluation of potential health and safety 

issues,  EHS inclusion in renovations/new facility/value engineering project teams, IEQ surveys of lab 

personnel. 

 

I. Waste minimization – examples might include plastics recycled, reused or downcycled,  unwanted 

chemical redistribution program, mercury temperature/pressure sensing ban, green chemistry principals 

incorporated into safety training and research protocols.  

 

J. Green Chemistry and Chemical Inventory Management  – examples might include consideration of 

sustainability when designing research projects, management of chemicals to optimize the balance of 

convenience and costs related to ventilation requirements.    

 

K. Biological specimen management – examples might include managing contents of freezers and 

refrigerators so that unnecessary equipment is not used.  

 

L. Lab equipment minimum requirements and management – examples might include a system to 

ensure that equipment purchases, sharing, gifting/recycling, and ultimate disposal consider 

sustainability. 

 

M. Innovation – examples might include employees or facilities rewards for sustainability innovations, 

innovation attempts described in public forums and resources, competitions, comprehensive sustainable 

management systems, motivational campaigns, etc. 

 

N. Communication systems – examples might include a regularly scheduled report, possibly including an 

annual open-house for the surrounding community, to maintain and showcase the consistent 

commitment to sustainable operations. 
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 V IMPLEMENTATION ALTERNATIVES 

Possible structures for an I
2
SL sustainable laboratory performance improvement program are suggested below.  

However, the following considerations could be made for any of the implementation alternatives: 

• I
2
SL could encourage a legislative or funding agency mandate that research institutions demonstrate that 

funding for laboratory operations is used efficiently and that labs are operated sustainably.  

• I
2
SL could coordinate with existing rating systems to require or give credits for participation in the I

2
SL 

program in their own systems for laboratory facilities.   

• I
2
SL would leverage materials and tools already developed by Labs21. 

• I
2
SL could leverage a 3

rd
 party review that will provide insight, perspective and external objective 

validation of the areas in which they’re doing well, and the areas for continuous improvement. 

 

1. Accreditation Program –   I
2
SL would facilitate the accreditation of laboratory operations at research 

facilities, much like AAALAC accredits animal research facilities.  Accreditation allows a research 

institution to demonstrate that its research function adheres to the highest standards for health and 

safety, energy conservation and sensitivity to the environment.  It will foster ongoing improvement of 

the facilities and procedures through regular assessment, planning, implementing, monitoring and 

reassessment.  It will assist the institution in establishing its priority areas for improvement as a result of 

the perpetual accreditation cycle. 

a. Applicable and comprehensive standards and requirements for sustainable laboratory design, 

engineering and operations would be established and employed.  

b. Evaluations would be undertaken by expert auditors pre-approved through I
2
SL.  

Pros: 

• Would institutionalize sustainable practices and make them mainstream, especially if mandated by 

research granting agencies. 

• Would demonstrate that the institution is using grant funding efficiently and in a manner for the 

public good.   

• Attract talent to a participating institution. 

• Would ensure a holistic approach to evaluation of sustainability opportunities. 

• Would help institutions achieve higher scores in existing rating systems used by institutions.  

• Would utilize a process that has been successful in other evaluation systems (e.g., AAALAC) and 

therefore an approach familiar to grant recipients. 

• Would leverage awareness within grant applicants and grant providers of what constitutes adequate 

sustainability in laboratory operations.     
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Cons: 

o Institutions that need a lot of improvement in their laboratory operations would not be able to 

participate. 

o Accreditation would need to take place through another agency, likely not through I
2
SL.   

o Potential for legal claims and grievances.  

o Unless it was done sensitively and carefully, it could have an adverse impact on institutions with 

limited budgets.  

o Could add significant cost and time to institutions to gain accreditation.  

2. Certification of  Improvement  - Certification could involve comparing an assessment of the initial 

performance of the laboratory function compared to performance at specified time intervals. 

Certification would be based upon achieving a certain improvement in the rating score.  A methodical, 

incremental approach to improvements could guide the institutions to implement improvements and 

would be based upon materials already developed by Labs21, such as the EPC, the benchmarking tools, 

the LEEP tool, and the published Best Practices and Case Studies. 

a. A voluntary or mandatory third party review/audit program could be implemented. 

b. In the future, granting agencies could possibly decide to require that fund recipients obtain a 

specific score or improvement. 

Pros: 

•  Allows all laboratories to participate, even if they need significant improvement in laboratory 

operations. 

• Would help institutionalize sustainable laboratory design and operation, especially if it was 

mandated by research granting agencies. 

• May be less onerous to institutions compared to an accreditation program. 

• Possibly a faster process to establishing a lab evaluation program compared to an accreditation 

program. 

Cons: 

o Institutions may be reluctant to participate if they will get an improvement score, rather than a 

satisfactory or higher rating.  This can be addressed by keeping their participation confidential. 

o Other rating organizations may not engage I
2
SL in relating the lab criteria to their systems. 

o Many institutions are already working with existing systems and may be unwilling to use an 

additional sustainability certification program. 
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3. Self Reporting with Voluntary 3
rd

 Party Review – I
2
SL would develop a performance improvement 

report template which would serve as a resource for labs to use when developing their own program 

goals.  Labs would voluntarily evaluate, and self- report against their goals using the template on an 

annual basis.     

a. Institution’s reports could be posted on the I
2
SL website with a notation used to indicate if the 

findings were 3
rd

 party verified. 

b. Voluntary evaluations would be undertaken by reviewers pre-approved through I
2
SL. 

Pros: 

• Less onerous and expensive to both I
2
SL and the lab owners. 

• Allows all laboratories to participate, even if they need significant improvement in laboratory 

operations. 

• Posting reports could facilitate sharing and collaboration. 

• Would reduce possibility of litigation compared to an accreditation or certification program.  

Cons: 

o May not provide a strong basis for wide participation if reviewers could be perceived as biased. 

o The program may be less likely to lead to granting agencies endorsement. 

o Less effective at promoting ambitious goals and institutionalizing sustainability compared to 

accreditation and certification. 

4. Recognition Program with Peer Review – I
2
SL would establish recognition program with a set of 

performance factors which would guide lab owners in developing their unique written plan of action 

including time-frames for any factor’s achievement.  The program would include a 3-5 year peer review 

process to document progress through an on-site peer review and assistance visit (including a written 

report and possibly a score or rating).  

a. I
2
SL would develop sustainability factors based upon Labs21, its own materials, and that of 

others. 

b. I
2
SL would assemble a cadre of peers to undertake the evaluations. 

c. I
2
SL would develop a minimum level of skills, knowledge and experience required of peer 

reviewers. 
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Pros: 

• Independent, coordinated review program encourages fairness and participation and eliminates 

contention and litigation. 

• Lower costs and less onerous for both I
2
SL and institutions compared with accreditation, 

certification or self-reporting. 

• Allows all laboratories to participate, even if they need significant improvement in laboratory 

operations. 

• Relies on the community to grow the expertise.  

• Encourages sharing, program growth, and value for all.   

Cons: 

o Informal nature of the program may discourage granting institutions from endorsing the system.   

o Less effective at promoting ambitious goals and institutionalizing sustainability compared to 

accreditation and certification. 

o May not benefit from association with existing and well established rating systems such as LEED 

and STARS. 

o I
2
SL may not yet be recognized at a level which assures value of such a system. 

 

 

 

 


