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What are the most difficult challenges that laboratories in Bio-Pharma face when attempting to 

adopt more sustainable practices?  

 

Abstract 

 

The biotech pharmaceutical industry (Bio-Pharma) is fast growing with drug products 

that save millions of lives with scientific research and dedication to providing medication to its 

clientele. With such a high demand and fast paced agenda there is much difficult surrounding the 

ability to adopt sustainable practices. This research was conducted at Ajinomoto Biopharma, 

specifically the United States branch, and its challenges with laboratory sustainability practice. A 

total of 20 (N=20) laboratory analysts were surveyed for this research. Each analyst was asked a 

series of 3 questions and their responses were recorded. It was found that laboratory 

sustainability mainly faces challenges due the lack of alternatives that are available. Specifically 

within the pharmaceutical industry there are many guidelines and standards that must be 

followed for the health and safety of patients as well as employees. This causes issues when 

trying to find sustainable tools for conducting research that also are safe for the environment.  

 

Introduction 

 

In this constantly developing society, there seems to be a recent trend among large 

corporations that strive to claim their company practices sustainability. More green alternatives 

are becoming available and businesses are claiming to have carbon footprints so small it is like 

they never existed. Sometimes this is to appeal to a group of potential clienteles and for some it 

is a personal decision to do better by the planet. While every business may face its challenges 

when trying to switch to more sustainable practices, one industry that I find to be especially 

difficult are laboratory and science-based businesses. Carbon footprints consist of multiple 

categories including electricity consumption, non-biodegradable waste, fossil fuel usage, water 

consumption and greenhouse gases. These all can cause a massive carbon footprint to be left on 

the planet for years to come, and usually with irreparable damages. Fortunately, plenty of 

industries have started to look toward reducing the factors that make up that carbon footprint. 

Some facilities have begun to try to implement more sustainable practices wherever possible. In 

addition, many supply companies have also started including ‘Green’ options and entire 

sustainable categories for consumers to choose from for their laboratories. While this type of 

transition never comes easily, it is very common that because of the strict guidelines that must be 

followed in some laboratory settings there is an added layer of difficulty placed on laboratory 

sustainability.  

The types of materials that are used that generate hazardous waste come from the types of 

chemicals that are used for testing and development purposes, freezer chambers and sometimes 



do not have a green alternative available. “Hydrofluorocarbons (HFCs) are potent greenhouse 

gases (GHGs) intentionally developed as replacements for ozone-depleting substances (ODS) in 

the refrigeration...” (EPA, 2021) Likewise, the single-use plastics such as weighing materials, 

sterile materials or gowning material end up in landfills by the ton on an annual basis but usually 

don’t have an alternative available that is as acceptable for the end user. “The EPA estimates that 

that plastics recycling rate is a meager 8.7 percent, so while recycling is a necessary part of our 

plastic strategy, the plastic problem cannot be solved by recycling alone”. (HKS, 2021) Lastly, 

water usage and electricity usage can be very wasteful in a laboratory setting. Cities across the 

United States that are densely populated can experience rolling blackouts due to the power grid 

not being able to sustain generating electricity, especially during hotter times of the year. 

However, some scientific laboratories and other industries will be unaffected because they are 

considered essential businesses. This only strains the electricity usage more and contributes to  

greenhouse gas emissions by having to generate more energy through fossil fuels. Thankfully 

there are an increasing number of different types of laboratory industries that are trying to create 

a more sustainable environment and reduce their carbon footprints. Regardless there will always 

be obstacles to overcome and better ideas to be made.  

 

Methodology 

 

i. Study Area/Site 

The area of focus for this research was conducted at Ajinomoto Bio-Pharma over a period of 

approximately two weeks. The focus areas were the laboratories that are at the main campus 

of the company. The study was conducted strictly with employees who need to work in the 

laboratory for at minimum 5 hours per week. A total of 20 analysts from 6 different analytical 

groups were surveyed. 

 

ii. Research Design 

This study took on a non-experimental form in which data was collected through several 

conducted interviews with a group of analysts who utilize the laboratories on a weekly basis 

at Ajinomoto Biopharma. The research design was more qualitative as it seeks to understand 

what challenges are faced for implementing sustainability in a Bio-Pharma laboratory. This is 

considered a descriptive research design as this study created an in-depth understanding about 

the problem statement. A total of 20 analysts were questioned and data collected based on 

their responses. 

 

iii. Data and Measures 

All analysts who were interviewed were asked a series of three questions. These questions 

were regarding laboratory sustainability and the types of challenges that are faced. Two were 

open answer questions and the third was a simple multiple-choice question.  

• Q1. In what ways do you feel laboratory sustainability could be implemented at 

Ajinomoto Biopharma? Explain. 

• Q2. Do you feel sustainable laboratory practices are easy to implement in this 

environment? Why or why not? 

• Q3. Have you felt compelled to find more sustainable ways to work in the 

laboratory? (Yes, no, unsure)    

 



 

iv. Methods and Data Collection 

 The methods used for data collection were not random selection. Only analysts who 

utilized the laboratory were interviewed and asked the three questions. There was a total of 6 

separate analytical groups surveyed and 

although all analysts were given anonymity, 

the department they worked in was 

recorded. Given the size of the departments 

are all different, a minimum of 50% 

participation was taken from each group. 

The first question asks what type of 

sustainability can be implemented in the 

laboratory and the results are broken down 

into 4 categories. The results of this survey 

are included at the end of this data report. 

The largest category is waste reduction and 

that includes plastics and other single use 

materials. It was mentioned by 85% of those who were surveyed. The next category was a yes or 

no question about whether laboratory sustainability would be simple to implement, followed up 

with an explanation. For these results only those who answered ‘no’ to whether laboratory 

sustainability would be simple to implement and why laboratory sustainability would not be 

simple to implement, will be considered in these results. Two categories were closely tied. Lack 

of alternatives makes up 35% of the results, while lack of time makes up 30% of the results. The 

other two categories are cost and (other) 

reluctance. Lastly, they were asked if they 

had felt compelled to find more sustainable 

laboratory methods and the responses were as 

follows: 35% yes, 35% unsure and 30% no. 

All results were very close in this category. 

Given the option to choose ‘unsure’ may 

have affected the lack of a clear result as it 

was a go-to response for those who may have 

felt it was wrong of them to say ‘no’ but did 

not want to lie and say ‘yes’. One very 

common response from those who were 

unsure did start their responses by noting 

they had not given much thought to 

laboratory sustainability prior to having been 

interviewed.  

These results are representative of how people working in a laboratory environment can 

perceive sustainability or the lack thereof. Given that the two most closely related issues when 

asked about the difficulty of implementing sustainability were neither cost related but rather 

work related. Additionally, other (reluctance) was also an option because some people may not 

want to change what is already set in place, however very few people felt that was the main 

issue. The lack of alternatives is a big issue. One of the recently encountered problems I came 

across from my research was that lack of alternatives can sometimes come at the price of less 
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sterile products. This is because sterile products are usually individually wrapped which 

produces more plastic waste in the packaging. Sterile products are very important in the lab 

because some of the tests that need to be conducted use sensitive equipment and even the 

smallest of contaminants can alter the results of the test. Furthermore, much of this material 

cannot be reused because most of it will come in contact with active pharmaceutical ingredients. 

Some of these are very hazardous materials and therefore the plastics that come into contact for 

example, while dispensing material or the bottles that the solution is kept in must be deactivated 

and promptly discarded.  

Lack of time was also largely chosen as a difficulty for implementing sustainability 

methods, mostly because there are not designated sustainability employees. While there is a 

sustainability group, the regular job functions of these team members can and always will take 

priority. The sustainability committee is just a group of already existing employees from other 

departments who are passionate about making a difference within the company. Most just don’t 

have time to try to find alternative methods that also are sustainable. Given that a large portion of 

those surveyed did not answer ‘yes’ to feeling more compelled to find sustainable laboratory 

methods, is also a clear indication that it is not an easily accessible option in this case. 

 To sum up the findings, laboratory sustainability can be difficult to implement. Given 

that the options can be limited and the time and effort that companies allocate to sustainability 

initiatives is not always enough, there are barriers. Although some people may feel compelled to 

try to make changes and most are aware that there should be some changes made to support 

sustainability, there are not always the resources available to make a substantial impact. 

 

 
Figure 1. Survey Results 

v. Conclusion 

In conclusion the data that was gathered from the surveys shows that many people do 

believe that there are obvious areas in the laboratory at Ajinomoto Biopharma that lack 

sustainable options. Question number 1 asks what type of sustainability can be implemented 

in the laboratory. A large portion, specifically 85% of the answers received from the 

respondents referred to waste reduction. This includes single use plastics, disposable materials, 

and other single use wastes. Many of these materials do not have to be sterile when used but 

must be single use to prevent cross-contamination of any sort. There would be many issues 



with test results and developments if the testing materials were not made with good lab 

practices.  

The second question yielded results that showed one of the biggest perceived barriers to 

enforcing laboratory sustainability was the lack of acceptable alternatives. An acceptable 

alternative would have to meet all the standards that the current materials meet. The trend of 

the results that come from these first two survey questions show that people not only 

understand there are obvious ways in which sustainability is lacking within the laboratory 

setting but also where the obvious issues lie. The waste that is generated from a laboratory 

which is a big contributor to its carbon footprint, also can be due to a lack of acceptable green 

alternatives. One such example of this are client specific materials. Without proper sustainable 

alternatives, it can be difficult to reduce waste while also meeting customer expectations.  

Customer satisfaction is considered an “Ajinomoto Shared Value” which means that 

often the customer’s wants, and needs are put above other objectives like 

sustainability initiatives. Therefore, although an item could have a sustainable alternative that 

is not as pure for example, the customer may not want to deviate from their set process and will 

deny the change in procedure leading to no change being made. These are the types of issues 

that don’t allow for updated processes and more sustainable materials to be used. One other 

such issue that is often observed in the pharmaceutical industry are hesitant opinions.  

Another trend that was obvious stemmed from the data of the third question. This question was 

about whether the respondents had felt compelled to find more sustainable laboratory methods. 

The options were yes, no, and unsure. All three of these answers were picked almost equally by 

the participants. This trend goes to show that regardless of the obvious lack of sustainability 

and the clear difficulties that were pointed out by the participants there is an equal amount of 

people who do not feel compelled to change that. This does not mean that people do not care 

about being sustainable but rather could go to show that people realize there needs to be 

changes made but haven’t had enough education around how to practice sustainability as an 

individual contributor. With such a fast-paced learning environment especially in a GMP 

setting for pharmaceuticals it can be difficult to find time to educate employees on sustainable 

practices with little to nothing motivating them. Laboratories face many difficulties when 

trying to accomplish sustainable practices but it is not impossible. Much like the many 

scientific breakthroughs that bring us vaccines, life-saving medical treatment and even allergy 

relief there are always improvements being made. Acknowledging the need for sustainability in 

the laboratory is just a small step in the right direction.  
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