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This report summarizes the results of an online survey conducted by the National Institute for 
Bioprocessing Research and Training (NIBRT) and The Medicine Maker (a Texere Publication) to 
learn more about current manufacturing practices and trends in the industry. The survey was fielded 
from 30 October to 22 November 2017. During the time that this survey was open, 210 qualified 
surveys were collected, which serve as the basis for this report. 

DEMOGRAPHICS

Forty-five percent (45%) of the survey respondents were located in Europe, 35% were in North 
America, and 16% were in Asia, Australia, Pacific Rim. The remaining 4% were located in other 
regions of the world.

Fifty-seven percent (57%) of the respondents worked in biopharma manufacturing. Thirteen percent 
(13%) worked for contract service providers and 13% worked in companies that were suppliers/
vendors to biopharma companies. The remaining 17% were affiliated with academic institutions, 
government organizations, or consulting.

Regarding those respondents who worked for biopharma manufacturers, contract service providers, 
or suppliers/vendors, one-half (48%) worked in large companies, 30% worked in medium-size 
companies, and 20% worked in small companies or start-ups.

Two-thirds (65%) of the survey respondents had 10 or more years of work experience. One-fourth (25%) 
had 3 to 9 years of work experience. The remaining 10% had less than 3 years of work experience.

EXECUTIVE SUMMARY

THE PRODUCT PIPELINE

Of the currently available biopharma therapeutic products, the two that were considered to be the most 
commercially important were monoclonal antibodies (mAbs) (73%) and vaccines (50%). Several other 
products were cited less often: non-mAb recombinant proteins (30%), Ab drug conjugates (24%), cell 
therapies (19%), gene therapies (12%), and RNA-based therapies (3%).

Regarding the biopharma therapeutic products that were likely to be the most important in the next 5 
to 10 years, survey respondents most often cited mAbs (56%), cell therapies (43%), and gene therapies 
(42%). Ab drug conjugates (29%), vaccines (28%), RNA-based therapies (16%), and non-mAb 
recombinant proteins (15%) were cited less often.

The issues that this survey group felt would be most challenging with regard to bringing new biopharma 
therapies to market were the scientific complexities in discovering effective therapies for unmet medical 
needs (73%) and the duration and cost of the drug discovery process (71%). Gaining regulatory approval 
(59%), cost effective manufacturing and supply chain methods (50%), and pricing models for new 
products (48%) were considered somewhat less challenging.

The most often cited recent therapeutic innovation was cell and gene therapy, being cited by 57% of the 
survey respondents; CAR T-cell therapy and CRISPR-Cas9 gene editing were mentioned specifically. 
Several drugs, including Gleevec, Keytruda, and T-Vec, were cited by 19% of the respondents.  Twelve 
percent (12%) felt that Ab drug conjugates were the most exciting innovation. 

MANUFACTURING

Survey respondents felt that the highest priority areas of biopharma manufacturing for further innovation 
were bioanalytical capabilities (57%) and cell line development and optimization (54%). Downstream 
processing (44%) and upstream processing (43%) were considered high priority areas by fewer 
respondents. The areas that were considered to be high priority by the fewest respondents were aseptic 
manufacturing and fill-finish technologies (34%) and supply chain logistics (28%).

The biggest challenges with regard to biopharma manufacturing were process reproducibility (62%), 
process robustness (55%), product yield optimization (51%), and product characterization (47%). Other 
issues were considered less challenging: facility/capacity utilization (42%), aggregation issues (38%), and 
supply chain management (28%).

Single-use technologies and continuous manufacturing were thought to have the greatest level of impact 
on biopharma manufacturing in the next five years, being cited as having high impact by 60% and 55% 
of the survey respondents, respectively. Data analytics (49%) and automation of manufacturing process/
robotics (49%) were cited as having high impact somewhat less often. Process analytical technologies 
(46%) and new expression platforms (36%) were thought to have the least impact on biopharma 
manufacturing in the next five years.

Regarding issues with single-use technologies, survey respondents rated lack of standardization as 
being the most challenging (48%), followed by cost of consumables (44%), limited scale of single-use 
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technologies (44%), and issues with extractables and leachables (41%). The physical robustness of the 
single-use bag was considered a major challenge by only 32% of the respondents.

Respondents considered most of the challenges for continuous manufacturing of biopharmaceuticals 
to be fairly substantial obstacles: challenges in the process development of continuous manufacturing 
processes (54%), lack of real-time monitoring technologies (52%), regulatory uncertainties (49%), 
challenges in downstream processing efficiency (48%), and challenges in the tech transfer of continuous 
manufacturing processes (47%). One-third (34%) of the respondents considered the remaining area—it is 
still an unproven technology for biopharma—to be a major obstacle.

The most challenging issues for the successful implementation of process analytical technologies (PAT) 
in biopharma were that these methods need to be simpler to apply and more automated (61%) and that 
PAT methods require validation (48%). Fewer respondents felt that PAT methods need to be more 
informative (40%) or were concerned with the risk of contamination (39%).

STAFF DEVELOPMENT

A majority (86%) of the survey respondents had difficulty filling one or more positions.  Survey 
respondents had the most difficulty hiring for the following types of positions: bioprocess engineers 
(52%), manufacturing science and technology (39%), upstream processing (33%), and downstream 
processing (28%). 

The most important skill set for new hires was scientific, engineering, and technical skills (93%). 
The remaining skill sets were each considered somewhat less important: prior experience in a 
GMP environment (69%), emotional intelligence competencies (63%), and business skills, such as 
communication or team work (63%).

The most effective types of training were on-the-job training (90%) and practical training in a lab and/
or pilot plant environment (87%).  Several other types of training were considered less effective: a 1- 
or 2-day course from a third-party provider on a particular topic (41%), an accredited post-graduate 
education program from a higher level education institute (40%), and classroom training (39%). The least 
effective type of training was online training (27%).

OPPORTUNITIES AND CHALLENGES

The biggest types of challenges for the growth of the biopharma industry concerned costs, pricing 
(29%) and staff, technical skills (20%).  Several other types of responses were cited less often: R&D, new 
products (12%), regulation (12%), new technologies (10%), and manufacturing issues (9%).

The biggest opportunities for growth of the biopharma industry concerned R&D, new products (24%), 
cell and gene therapy (17%), and new technologies (16%). Other types of responses were cited less often: 
manufacturing opportunities (8%), costs (7%), scientific advances (7%), and sales and marketing (6%).

One-half (50%) of the survey respondents were very optimistic for the future growth of the biopharma 
sector while 31% were moderately optimistic. Six percent (6%) were neutral. The remaining 13% were 
somewhat pessimistic (1%) or highly pessimistic (12%).

KEY F INDINGS

The National Institute for Bioprocessing Research and Training (NIBRT) and The Medicine Maker (a 
Texere Publication) conducted a web-based survey to learn more about current manufacturing practices 
and trends in the industry.

Some of the response options for this year’s survey were changed from rating each attribute on a 
numerical scale to selecting the top attributes. This was done to simplify taking the survey and to reduce 
the time required to complete the survey.

The survey was fielded from 30 October to 22 November 2017. During this time, several e-mail bursts 
were sent to registrants from both NIBRT’s and Texere’s databases. A prize draw for one of five €100 
Amazon Gift Cards was offered as an incentive to participate. One of the survey sites and e-mail 
campaigns offered a smaller incentive (one of five €75 Amazon Gift Cards) to allow comparisons of the 
response rates for the two incentive levels.

During the four and one-half weeks that this survey was fielded, 210 surveys were collected from 
individuals who were involved in biopharmaceutical manufacturing. These 210 qualified surveys served 
as the basis for this report. The margin of error for the full set of data is less than +/-6.8% at the 95% 
confidence level.

A copy of the survey questions and responses is included in the Appendix of this report.

METHODS
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Each question is presented along with the results and comments. Comparisons and comments are 
made where there were large differences in the responses from this year’s survey compared to last 
year’s survey.

1. Are you currently involved in biopharmaceutical manufacturing? *

All (100%) of the 210 survey respondents were involved in biopharmaceutical manufacturing.

THE PRODUCT PIPELINE

2. Please select the most commercially important biopharma therapeutic products that are currently 
available. (Select up to three)

The two most commercially important and commercially available biopharma therapeutic products 
were monoclonal antibodies (mAbs) (73%) and vaccines (50%). Several other products were cited 
less often: non-mAb recombinant proteins (30%), Ab drug conjugates (24%), cell therapies (19%), 
gene therapies (12%), and RNA-based therapies (3%).

RESULTS AND CONCLUSIONS

Survey respondents were allowed to choose more than one response to this question; therefore the responses total more than 100%. Some responses have been shortened due to space constraints.

Other fill-in responses (6%) included antifungal products, biopolymers for drug delivery, cancer 
drugs, and small molecules.

Individuals who were located in Europe were more likely to cite vaccines and non-mAb 
recombinant proteins, while those located in North America were more likely to cite mAbs.

Individuals with 3 or more years of work experience were more likely to cite mAbs and vaccines.

3. Which of the following are likely to be the most commercially important biopharma therapeutic products 
in the next 5 to 10 years? (Select up to three) 

Regarding the biopharma therapeutic products that were likely to be the most important in the 
next 5 to 10 years, survey respondents most often cited mAbs (56%), cell therapies (43%), and gene 
therapies (42%). Ab drug conjugates (29%), vaccines (28%), RNA-based therapies (16%), and non-
mAb recombinant proteins (15%) were cited less often.

RESULTS AND CONCLUSIONS

Survey respondents were allowed to choose more than one response to this question; therefore the responses total more than 100%. Some responses have been shortened due to space constraints.
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Other fill-in responses (3%) included microbiome products and tissue replacement therapy.

The responses from this year’s survey were significantly different from last year’s survey. Monoclonal 
Abs, cell therapies, and gene therapies ranked higher in importance this year, while vaccines ranked 
lower in importance this year compared to last year’s survey.

4. Please rate the following issues as to how challenging each will be with regard to bringing new 
biopharma therapies to the market. (Please use a scale from 1 to 5, with 1 being the least challenging and 5 
being the most challenging.)

The issues that survey respondents felt would be most challenging with regard to bringing new biopharma 
therapies to market were the scientific complexities in discovering effective therapies for unmet medical 
needs (73% rating of 4 plus 5) and the duration and cost of the drug discovery process (71%).

Gaining regulatory approval (59%), cost effective manufacturing and supply chain methods (50%), 
and pricing models for new products (48%) were considered less challenging.

Gaining regulatory approval was considered more challenging in this year’s survey compared to last 
year’s survey.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a rating of 4 plus 5, with 5 being “most challenging.” The values in each horizontal bar total 100%. Some bar segments with smaller 
values are not labeled due to space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

Individuals who were located in North America were more likely to rate the scientific complexities 
in discovering effective therapies for unmet medical needs and the duration and cost of the drug 
discovery process as being quite challenging, while those located in Europe were less likely to do so.

5. What do you consider has been the most exciting therapeutic innovation in recent times?

The verbatim responses for this question were categorized to produce the following graph. 

 

The most often cited recent therapeutic innovation was cell and gene therapy, being cited by 57% 
of the survey respondents; CAR T-cell therapy and CRISPR-Cas9 gene editing were mentioned 
specifically. Several drugs, such as Gleevec, Keytruda, and T-Vec, were cited by 19% of the 
respondents.  Twelve percent (12%) felt that Ab drug conjugates were the most exciting innovation. 

The remaining responses were each cited by 7% or fewer respondents.

Other responses (8%) included personalized medicine, pain management advances, and generic bio-
equivalency acceptance.

RESULTS AND CONCLUSIONS

Survey respondents were allowed to provide more than one response to this question; therefore the responses total more than 100%.
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MANUFACTURING

6. Please rate the priority for further innovation in each of the following areas of biopharma manufacturing.

Survey respondents felt that the highest priority areas of biopharma manufacturing for further 
innovation were bioanalytical capabilities (57% rated this area as a high priority) and cell line 
development and optimization (54%). Downstream processing (44%) and upstream processing (43%) 
were considered high priority areas by fewer respondents.

The areas that were considered to be a high priority by the fewest respondents were aseptic 
manufacturing and fill-finish technologies (34%) and supply chain logistics (28%).

Individuals located in North America were more likely to consider downstream processing to be a 
high priority, while those located in Asia were less likely to do so.  Individuals located in Asia were 
more likely to consider cell line development and optimization and aseptic manufacturing and fill-
finish technologies to be high priorities. 

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “high” rating. The values in each horizontal bar total 100%.  
Some bar segments with smaller values are not labeled due to space constraints.

7. If there are other high priority areas for further innovation that were not listed above, please note them here.

Other areas of high priority for further innovation concerned continuous manufacturing, process 
development, IT/data integrity, and several other topics. The following table depicts all of the verbatim 
responses for this question. These responses are sorted by category or topic.

RESULTS AND CONCLUSIONS

Other High Priority Areas For Further Innovation
Category Verbatim Response

Continuous manufacturing Continuous Manufacturing Process intensification Digital

Continuous manufacturing continuous manufacturing transfers

Continuous manufacturing Continuous Processing!

Continuous manufacturing In line, real time, process automation and control

Continuous manufacturing online PAT for continuous manufacturing, transition to SUTs

Process development Focus on redundancy both in the supply base and deeper strategic 
capacity management planning for critical raw materials at key suppliers.

Process development Inline sensors.

Process development Large scale bioanalytical development is the need of the hour.  
We need to quickly increase the BA capabilities.

Process development Process characterization

Process development Product characterization

IT, data integrity Data dissemination

IT, data integrity Informatics solutions are key!

IT, data integrity Pharma 4.0

IT, data integrity Technology integration and knowledge management.

R&D drugability study of protein

R&D R&D

R&D R&D funding, some state backed if possible.

Regulation Fulfilling of Regulatory paradigms with innovative therapies  
(i.e. the challenge being frontrunner)

Regulation GMP compliant therapeutic cell mass production

Regulation Regulatory Acceptance

Single-use technologies How single-use technologies play a role in further innovations

Single-use technologies Single use

Single-use technologies Single Use Systems

Drug delivery Drug delivery device

Drug delivery drug delivery, combination products

Staff, training Highly skilled and knowledgeable process scientists

Sustainability Sustainability and bioethics

Disease models
Disease model developments to simulate actual diseases in human 

beings to try new drugs  and drug formulations and drug delivery routes 
in preclinical stages
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8. Please rate each of the following with regard to their impact on biopharma manufacturing in the next five years.

Single-use technologies and continuous manufacturing were thought to have the greatest level 
of impact on biopharma manufacturing in the next five years, being cited as having high impact 
by 60% and 55% of the survey respondents, respectively. Data analytics (49%) and automation of 
manufacturing process/robotics (49%) were cited as having high impact somewhat less often. 

Process analytical technologies (46%) and new expression platforms (36%) were thought to have the 
least impact on biopharma manufacturing in the next five years.

Individuals located in North America were more likely to rate single-use technologies and process 
analytical technologies as having high impact, while those located in Asia were more likely to rate 
data analytics, automation of manufacturing process/robotics, process analytical technologies, and new 
expression platforms as having high impact on biopharma manufacturing in the next five years.

Individuals working for contract service providers and suppliers/vendors were more likely to rate 
single-use technologies and continuous manufacturing as having high impact in the next five years.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “high” rating. The values in each horizontal bar total 100%. Some bar segments with smaller values are not labeled due to space 
constraints. Attributes containing an ellipsis have been shortened due to space constraints.

9. If there are other areas of high impact on biopharma manufacturing in the next five years that were not 
listed above, please note them here.

Other areas of high impact on biopharma manufacturing in the next five years concerned new 
technologies, staff/training, and several single mentions. The following table depicts all of the verbatim 
responses for this question. These responses are sorted by category or topic.

RESULTS AND CONCLUSIONS

Other High Impact Areas For Biopharma Manufacturing In The Next Five Years
Category Verbatim Response

Technologies High resolution MS in manufacturing PAT- Real Time Release

Technologies LC-MS/MS technology

Technologies New downstream processing technologies

Staff, training Skill Development is one of the main issues in bioanalyticals.  
We need to look into the resource development too.

Staff, training Training & Development of Scientific Staff  
- so many cuts in last 10-15 years

Animal care trends on animal care for bioassays

Continuous manufacturing Continuous manufacturing will have highest impact in a  
10 year horizon

Drug delivery Real time release of drug substance and drug product.

Formulation development high concentration in formulation development  
- high impact on drug delivery, hence patient compliance

Outsourcing Outsourcing of key production needs including media and buffers.

Product development new DP format for biologics

Social responsibility
Corporate Politics (several organizations constantly speaking of  

innovation, accountability, etc., but repeatedly "developing programs"  
in a manner far from best practices) 
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10. How challenging is each of the following issues with regard to single-use technologies?

Regarding various issues with single-use technologies, survey respondents rated lack of standardization 
as being the most challenging (48% rated it as a major challenge), followed by cost of consumables 
(44%), limited scale of single-use technologies (44%), and issues with extractables and leachables 
(41%). The physical robustness of the single-use bag was considered a major challenge by only 32% of 
the respondents.

Cost of consumables was considered to be a major challenge much more often in this year’s survey 
compared to last year’s survey, while issues with extractables and leachables was considered to be less of 
a challenge in this year’s survey compared to last year’s survey.

Individuals located in Europe were more likely to rate lack of standardization as a major challenge; 
those located in North America were more likely to rate limited scale of single-use technologies as a 
major challenge; and those located in Asia were more likely to rate cost of consumables, issues with 
extractable and leachables, and the physical robustness of the single-use bag as major challenges.

Individuals in most types of organizations were more likely to consider limited scale of single-use 
technologies to be a major challenge, except for those working for suppliers/vendors who were more 
likely to feel that limited scale of single-use technologies was a minor challenge or not at all challenging. 

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “major challenge” rating. The values in each horizontal bar total 100%. Some bar segments with smaller values are not labeled due 
to space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

11. If there are other major challenges with regard to single-use technologies that were not listed above, please 
note them here.

Other major challenges with regard to single-use technologies concerned product design, validation, 
supply chain issues, and several single mentions. The following table depicts all of the verbatim 
responses for this question. These responses are sorted by category or topic.

RESULTS AND CONCLUSIONS

Other Major Challenges With Regard To Single-Use Technologies
Category Verbatim Response

Product design Closure analysis

Product design connectivity to other technology

Product design Increasing the oxygen transfer rate for microbiological process in single 
use

Product design Reliability of single-use probes (PAT)

Product design Sensor integration

Product design Very manual and a lot of time and manpower required

Validation Authorization

Validation Operational feasibility

Validation
Serious lack of information supporting established commercial case 

studies of success (Discovery, Development, Regulatory Approval, Com-
mercialization, Costs, Timelines, Comparison against traditional). -- The 

Technology appears sound, but not sure about it.

Supply chain Alternative suppliers

Supply chain Quality control over the supply chain for plastic films

Regulation Clear expectation from the regulatory agency on E&L requirements

Staff, training Operator training & know how ref bioburden control

Waste disposal Disposing of waste plastics
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12. Interest in the continuous manufacturing of biopharmaceuticals is on the rise. How much of an obstacle is each of 
the following issues?

Survey respondents considered most of these challenges to be fairly substantial obstacles in the 
continuous manufacturing of biopharmaceuticals: 47% to 54% of the survey respondents rated the first 
five areas as being major obstacles: challenges in the process development of continuous manufacturing 
processes (54%), lack of real-time monitoring technologies (52%), regulatory uncertainties (49%), 
challenges in downstream processing efficiency (48%), and challenges in the tech transfer of 
continuous manufacturing processes (47%). One-third (34%) of the respondents considered the 
remaining area—it is still an unproven technology for biopharma—to be a major obstacle.

Challenges in downstream processing (which was not a response option in last year’s survey) was 
considered to be a major obstacle by almost one-half (48%) of the survey respondents in this year’s survey.

Individuals who were located in North America were more likely to consider challenges in downstream 
processing efficiency and it is still an unproven technology for biopharma to be major obstacles in continuous 
manufacturing of biopharmaceuticals, while those located in Asia were more likely to consider challenges in 
the process development of continuous manufacturing, lack of real-time monitoring technologies, regulatory 
uncertainties, and challenges in the tech transfer of continuous manufacturing process to be major obstacles.

Individuals working in biopharma manufacturing, academe, and government organizations were more 
likely to consider challenges in the process development of continuous manufacturing to be a major 
obstacle, while those working for contract service providers or in consulting were less likely to do so.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “major obstacle” rating. The values in each horizontal bar total 100%. Some bar segments with smaller values are not labeled due to 
space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

13. If there are other major obstacles with regard to continuous manufacturing that were not listed above, 
please note them here.

Other major obstacles for continuous manufacturing concerned process control and several single 
mentions. The following table depicts all of the verbatim responses for this question. These responses 
are sorted by category or topic.

RESULTS AND CONCLUSIONS

Other Major Obstacles With Regard To Continuous Manufacturing
Category Verbatim Response

Process control Finding good software that deals with different integrated processes 
efficiently and reliably

Process control How do you monitor a bioreactor every two hours 24x7 for two weeks?

Process control multiple controls at each stage

Process control process control

Cost Cost.

Resistance to new methods Industry's inability to embrace continuous manufacturing approaches 
from other industries.  Major NIH syndrome in place.

Technology transfer Tech Transfer to large scale manufacturing and the time involved.

-19--18-



14. How challenging is each of the following issues with regard to the successful implementation of Process Analytical 
Technologies (PAT) in biopharma?

The most challenging issues with regard to the successful implementation of process analytical 
technologies (PAT) in biopharma were that PAT methods need to be simpler to apply and more 
automated (61% rated this issue as a major challenge), followed by PAT methods require validation 
(48%). Fewer respondents considered PAT methods need to be more informative (40%) and concern 
over the risk of contamination (39%) to be major obstacles.

Individuals located in North America were more likely to consider PAT methods need to be simpler 
to apply and more automated and concern over the risk of contamination to be major challenges, while 
those in Asia were more likely to cite PAT methods require validation and PAT methods need to be 
more informative as being major challenges.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “major challenge” rating. The values in each horizontal bar total 100%. Some bar segments with smaller values are not labeled due 
to space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

15. If there are other major challenges with regard to PAT that were not listed above, please note them here.

Other major challenges with regard to PAT concerned the need for more techniques, issues with 
regulatory approval, and waste disposal/recycling. The following table depicts all of the verbatim 
responses for this question. These responses are sorted by category or topic.

RESULTS AND CONCLUSIONS

Other Major Challenges With Regard To Pat
Category Verbatim Response

More techniques Broader range of techniques would be helpful.

Regulation Regulatory Approvals pose a major challenge

Waste disposal Waste recycling
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16. How challenging is each of the following issues with regard to biopharma manufacturing?

The biggest challenges with regard to biopharma manufacturing were process reproducibility (62% 
considered this a major challenge), process robustness (55%), product yield optimization (51%), 
and product characterization (47%). Other issues were considered less challenging: facility/capacity 
utilization (42%), aggregation issues (38%), and supply chain management (28%).

Aggregation issues were considered to be a major challenge to more respondents in this year’s survey 
(38%) compared to last year’s survey (18%).

Individuals working in biopharma manufacturing were more likely to consider process reproducibility 
and facility/capacity utilization to be major challenges for biopharma manufacturing, while those 
affiliated with academe were more likely to consider process reproducibility and process robustness to 
be major challenges.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a “major challenge” rating. The values in each horizontal bar total 100%.  
Some bar segments with smaller values are not labeled due to space constraints.

STAFF DEVELOPMENT

17. Which of the following types of staff are you having the most difficulty hiring? (Select up to five)

A majority (86%) of the survey respondents had difficulty filling one or more positions; the remaining 
14% had no such difficulties. 

Survey respondents had the most difficulty hiring bioprocess engineers (52%), followed by 
manufacturing science and technology staff (39%), upstream processing staff (33%), and downstream 
processing staff (28%).

Other positions were cited less often: QA (21%), CQ&V engineers (16%), QC (16%), fill and finish 
(14%), and facility and utilities (12%).

Other fill-in responses (9%) included process and analytical development staff and regulatory affairs staff.

Individuals who worked for suppliers/vendors were more likely to have no such difficulties hiring staff.

In general, individuals who worked in small companies/start-ups and medium-size companies were more 
likely to have difficulty hiring many of these types of staff, while those who worked in large companies 
were more likely to have no such difficulties.

RESULTS AND CONCLUSIONS

Survey respondents were allowed to choose more than one response to this question; therefore the responses total more than 100%. 
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18. With regard to hiring new staff, how important is each of the following skill sets? (Please use a scale from 1 to 5, 
with 1 being not at all important and 5 being very important.)

When the top two categories are considered, the most important skill set for new hires was scientific, 
engineering, and technical skills (rated as 4 or 5 by 93% of the survey respondents). The remaining 
skill sets were each considered quite important by 63% to 69% of the respondents: prior experience in 
a GMP environment (69%), emotional intelligence competencies (63%), and business skills, such as 
communication or team work (63%).

Individuals in small companies were more likely to consider scientific, engineering and technical skills; 
prior experience in a GMP environment; and emotional intelligence competencies as being quite 
important, while those working in large companies were more likely to consider business skills, such as 
communication or team work to be quite important.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a rating of 4 plus 5, with 5 being “very important.” The values in each horizontal bar total 100%. Some bar segments with smaller 
values are not labeled due to space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

19. If there are other important skill sets that were not listed above, please note them here.

Other important skill sets for hiring new staff concerned industry knowledge and adaptability.  
The following table depicts all of the verbatim responses for this question. These responses are sorted 
by category or topic.

RESULTS AND CONCLUSIONS

Other Important Skill Sets For Hiring New Staff
Category Verbatim Response

Industry knowledge Ability to adapt to working for a multinational and their relevant cul-
ture, fit more important than technical background.

Industry knowledge Embrace historical issues so that mistakes are not repeated.

Industry knowledge Sensitivity to the uniqueness of the Biopharmaceutical environment - 
very different from Food and Beverage, FDAEMEA experience, etc.

Adaptability Adaptability

Adaptability willingness to learn new skills

Regulation Regulatory Approvals pose a major challenge

Waste disposal Waste recycling
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20. How effective is each of the following types of training? (Please use a scale from 1 to 5, with 1 being not at all 
effective and 5 being very effective.)

When the top two categories are considered, the most effective types of training were on-the-job 
training (rated as 4 or 5 by 90% of the survey respondents) and practical training in a lab and/or pilot 
plant environment (87%).  Several other types of training were considered less effective: a 1- or 2-day 
course from a third-party provider on a particular topic (41%), an accredited post-graduate education 
program from a higher level education institute; for example, Master’s in Science program (40%), or 
classroom training (39%). The least effective type of training was online training, which was rated as 
quite effective by only 27% of the respondents.

Individuals who were located in North America were more likely to consider practical training in a lab 
and/or pilot plant environment to be quite effective, while those located in Europe and Asia were less 
likely to do so.

Individuals located in Asia were more likely to consider online training to be quite effective, while 
those in Europe and North America were less likely to do so.

RESULTS AND CONCLUSIONS

The attributes in this graph are listed in descending percentage of a rating of 4 plus 5, with 5 being “very effective.” The values in each horizontal bar total 100%.  
Some bar segments with smaller values are not labeled due to space constraints. Attributes containing an ellipsis have been shortened due to space constraints.

OPPORTUNITIES AND CHALLENGES

21. What are the biggest challenges for the growth of the biopharma industry?

The verbatim responses for this question were categorized to produce the following graph. 

The biggest types of challenges for the growth of the biopharma industry concerned costs, pricing 
(29% of the responses provided), followed by staff, technical skills (20%).  Several other types of 
responses were cited less often: R&D, new products (12%), regulation (12%), new technologies (10%), 
and manufacturing issues (9%). The remaining types of responses were each cited by 4% or fewer 
respondents.

Other responses (10%) included funding, IT and data integrity, and several single mentions.

RESULTS AND CONCLUSIONS

Survey respondents were allowed to provide more than one response to this question; therefore the responses total more than 100%.
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22. What would you see as the biggest opportunities for the growth of the biopharma industry?

The verbatim responses for this question were categorized to produce the following graph which depicts the 
top types of responses for this question. A table with all of the types of responses follows the comments below.

The biggest opportunities for growth of the biopharma industry concerned R&D, new products (24% of all 
responses), cell and gene therapy (17%), and new technologies (16%). Other types of responses were cited less 
often: manufacturing opportunities (8%), costs (7%), scientific advances (7%), and sales and marketing (6%).

The remaining types of responses were each cited by 5% or fewer respondents.

The following table depicts all of the types of responses to this question.

RESULTS AND CONCLUSIONS

Survey respondents were allowed to provide more than one response to this question.

Biggest Opportunities For Growth Of The Biopharma Industry
Category % Sales and marketing 6%

R&D, new products 24% Biosimilars 5%

Cell and gene therapy 17% Regulation 5%

New technologies 16% Staff, training 5%

Manufacturing 8% Public relations 4%

Costs 7% QA/QC 2%

Scientific advances 7% Partnerships 1%

23. Overall, how optimistic are you for the future growth of the biopharma sector?

One-half (50%) of the survey respondents were very optimistic for the future growth of the biopharma 
sector. Thirty-one percent (31%) were moderately optimistic. Six percent (6%) were neutral. The 
remaining 13% were somewhat pessimistic (1%) or highly pessimistic (12%).

Individuals located in Europe and North America were more likely to be moderately optimistic or 
very optimistic, while those located in Asia were more likely to be somewhat pessimistic or highly 
pessimistic for the future growth of the biopharma sector.

A larger percentage of survey respondents were highly pessimistic (12%) in this year’s survey compared 
to last year’s survey (0%).

RESULTS AND CONCLUSIONS
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CLOSING THOUGHTS

24. If you have any other thoughts regarding biopharma manufacturing that have not been addressed in this 
survey, please note them here.

The following table includes all of the verbatim responses to this question. These responses are sorted 
by category or topic. 

One of the points raised in these comments was that the focus of this survey was restricted to 
mammalian cell-based platforms and did not include bacterial systems. This should be considered in 
future surveys. Perhaps a question could be added to learn more about which culture systems were 
being used.

RESULTS AND CONCLUSIONS

Other Thoughts Regarding Biopharma Manufacturing
Category Verbatim Response

Bacterial cell expression This entire questionnaire was about mammalian cell based technology. 
We do bacterial cell expression. 

Cost of labor Are cheap labor states in US with process transfer for the highest efficiency 
cost competitive with overseas manufacturing of biotherapeutics?

Mass spectrometry
What will catalyse the routine use of Mass Spec in QC lot release, 

and characterization? Currently MS is still in the domain of process 
development. 

Overall process for drug manufacturing
Would be interested to learn if there is any research going to integrate 
the entire drug manufacturing process 'vial to vial' (from vial thaw to 

filling of the final drug product).

Partnerships Showcase relationships that bring NIBRT further in their training 
endeavors; ISPE, NIIMBL and Jefferson

Single-use technologies A survey on single-use vs stainless applications in commercial biologics 
production would be an interesting topic.

DEMOGRAPHICS

25. Where are you located? *

Forty-five percent (45%) of the survey respondents were located in Europe, 35% were in North 
America, and 16% were in Asia, Australia, Pacific Rim. The remaining 4% were located in South 
America (2%) or the Middle East or Africa (2%).

RESULTS AND CONCLUSIONS
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26. Which best describes your organization? * (If more than one applies, please select the one where you spend 
the most time.)

Fifty-seven percent (57%) of the survey respondents worked in biopharma manufacturing. Thirteen 
percent (13%) worked for contract service providers and 13% worked in companies that were 
suppliers/vendors to biopharma companies. Eight percent (8%) of the respondents were affiliated with 
academic institutions, 6% were consultants, and 3% worked in government organizations.

A much larger percentage of survey respondents were working in biopharma manufacturing in this 
year’s survey (57%) compared to last year’s survey (38%).

RESULTS AND CONCLUSIONS

27. Which best describes your company? *

This question was presented to those respondents who worked for biopharma manufacturers, contract 
service providers, or suppliers/vendors (from question 32).

One-half (48%) of these industry survey respondents worked in large companies. Thirty percent (30%) 
worked in medium-size companies. And 20% worked in small companies or start-ups. The remaining 
2% were not sure.

RESULTS AND CONCLUSIONS
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28. How many years of work experience do you have? *

Two-thirds (65%) of the survey respondents had 10 or more years of work experience. One-fourth 
(25%) had 3 to 9 years of work experience. The remaining 10% of the respondents had less than 3 years 
of work experience.

A much larger percentage of survey respondents had 10 or more years of work experience in this year’s 
survey (65%) compared to last year’s survey (45%).

RESULTS AND CONCLUSIONS
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