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The 2023 20th Annual Report and Survey of Biopharmaceutical Manufacturing Capacity
and Production is the most recent study of biomanufacturers and contract
manufacturing organizations’ current and projected future capacity and production. In
this year’s annual report, we provide case study summaries highlighting a specific issue
affecting the industry, an overview of the situation, and a discussion summary.
Highlights
This report’s ~500 pages of data-rich analysis will help improve your decision-making in
biomanufacturing operations, with an in-depth analysis of capacity, production trends,
benchmarks, and much more.

Coverage

In-depth analysis of key data, capacity, production trends, and benchmarks

Budget trends and impact of the current economic environment

Downstream purification problems and issues

Current and projected industry bottlenecks

Capacity utilization and current production levels

Capacity bottlenecks — what's being done to resolve
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International offshoring through 2028
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Disposables: Spending growth; downstream uses; L&E’s; reasons for
increasing/ restricting; budget increases; vendor satisfaction

Batch failure rates & trends

Selecting a CMO — Problems & solutions
Quality management & PAT implementation
Hiring and employment growth

Supplier growth rates, and much more
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Fig 5.3: Capacity Constraints Trends (2004-2023)

Fig 5.4: Capacity Constraints, Biomanufacturers vs. CMOs, 2023

Fig 5.5: Capacity Constraints, U.S. vs. Western Europe, 2023

Fig 5.6: Expectations of Capacity Constraints by Stage of Production: Five-year
Projections (by 2028)

Fig 5.7: Expectations of Capacity Constraints: Five-year Projections (2004-2023)
Fig 5.8: Expectations of Capacity Constraints: Five-year Projections (Trend Line)
(2004-2023)

Fig 5.9: Five-year Projections for Capacity Constraints: Biomanufacturers vs. CMOs
(2028)

Fig 5.10: Five-year Projections for Capacity Constraints: U.S. vs. Western Europe
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(2028)

Fig 5.11: Factors Creating Future Capacity Constraints in Five Years, by 2028

Fig 5.12A: Factors Creating Future Capacity Constraints (2008-2023)

Fig 5.12B: Factors Creating Future Capacity Constraints (2008-2023)

Fig 5.13: Factors Creating Future Capacity Constraints: Biomanufacturers vs. CMOs,
2023199

Fig 5.14: Factors Creating Future Capacity Constraints, U.S. vs. Western Europe
Biomanufacturers, 2023

Fig 5.15: Key Areas to Address to Avoid Capacity Constraints, 2023

Fig 5.16A: Key Areas to Address to Avoid Capacity Constraints (2006-2023)

Fig 5.16B: Key areas to Address to Avoid Capacity Constraints (2006-2023)

Fig 5.17: Key Areas to Address to Avoid Capacity Constraints; Biomanufacturers
Developers vs. CMOs, 2023

Fig 5.18: Key Areas to Address to Avoid Capacity Constraints; U.S. vs. Western
Europe, 2023

Fig 5.19: Average Time (weeks) Between Batch Failures (2009-2023)

Fig 5.20: Batch Failure Frequency Distribution (2009-2023)

Fig 5.21: Average Rates of Failure, by Primary Cause, and Phase of Manufacture, 2023
Fig 5.22: Average Rates of Failure, by Primary Cause, and Phase of Manufacturing
(“Commercial Manufacture”) (2009-2023)

Fig 5.23: Average Rates of Failure, by Primary Cause, and Phase of Manufacturing
(“Clinical” Scale) (2009-2023)

Fig 5.24: Automation Technologies Implemented/to be Implemented in 2023

Fig 5.25: Automation Technologies to be Implemented; Comparing (2009 - 2013,
2022-2023)

Fig 5.26: Global Quality Supply Management, 2023

Fig 5.27: Global Quality Supply Management (2011-2013, 2022-2023)

Fig 5.28: Global Quality Supply Management, Biomanufacturers vs. CMOs, 2023
Fig 5.29: Global Quality Supply Management (U.S. vs. W. Europe), 2023

Fig 5.30: Addressing Supply Chain Security, 2023

Fig 6.1: Industry Average Planned Production Increase by 2028

Fig 6.2: Planned Future Capacity Expansion: Five-Year Estimates (2009—2028)

Fig 6.3: Planned Future Capacity Expansion: Five-year Estimates: Biomanufacturers vs.
CMOs, by 2028

Fig 6.4: Planned Future Capacity Expansion: Five-Year Estimates: U.S. vs. Western
Europe, by 2028

Fig 6.5: Percentage of Respondents Projecting Production Increases over 100% by
2028 (5-year Trend)

Fig 7.1: Current Percent Production Outsourced; by System, 2023
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Fig 7.2: Biopharmaceutical Manufacturing Facilities Outsourcing NO Production
(2006-2023)

Fig 7.3: Biotherapeutic Developers’ Outsourcing, Five Year (2028) Projections, by
System, 2023

Fig 7.4: Five Year Projections: % Biotherapeutic Developers Planning to Outsource at
Least Some Production; Projections made 2007-2023

Fig 7.5: Biomanufacturers Outsourcing Some Activity Today, 2023

Fig 7.6A: Percent of Biomanufacturers Outsourcing at Least Some Activity Today
(2010-2023)

Fig 7.6B: Percent of Biomanufacturers Outsourcing at Least Some Activity Today
(2010-2023)

Fig 7.7: Outsourcing Activities Projected to be Done at ‘Significantly Higher Levels’ in 2
Years, 2023

Fig 7.8A: Outsourcing Activities Projected to be Done at ‘Significantly Higher Levels’ in
2 Years, Trends (2010-2023)

Fig 7.8B: Outsourcing Activities Projected to be Done at ‘Significantly Higher Levels’ in
2 Years, Trends (2010-2023)

Fig 7.9: Estimated Average Percentage of Activity Outsourced, by Facilities Today,
2023

Fig 7.10A: Estimated Average Percent of Activity Outsourced, by Facilities (2010-2023)
Fig 7.10B: Estimated Average Percent of Activity Outsourced, by Facilities (2010-2023)
Fig 7.11: Change in Spending on Outsourcing for R&D or Manufacturing, Next 12
months (2012-2023)

Fig 7.11A: Percent Indicating USA as Likely or Strong Likely Selection for
INTERNATIONAL (non-US respondents) Outsourcing Over Next Five Years, 2009-2023
(targeting 2028)

Fig 7.12: Country Selections for International Outsourcing/Capacity Expansion Over
Next Five Years, 2028

Fig 7.13A: Country Selections for “Possible” International Outsourcing/Capacity
Expansion Over Next Five Years (2016-2023)

Fig 7.13B: Country Selections for “Possible” International Outsourcing/Capacity
Expansion Over Next Five Years (2016-2023)

Fig 7.14A: U.S. Respondents Considering International Country as “Possible”
Outsourcing Destination, over Next Five Years (2009-2023)

Fig 7.14B: U.S. Respondents Considering International Country as “Possible”
Outsourcing Destination, over Next Five Years (2009-2023)

Fig 7.15: U.S. Respondents Considering Country as “Strong likelihood” or “Likelihood”
as Outsourced Capacity Destination, Next Five Years (2028), 2023

Fig 7.16A: Western European Respondents Considering Country as “Possible”
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Outsourcing Destination, Next Five Years, (2009-2023)

Fig 7.16B: Western European Respondents Considering Country as “Possible”
Outsourcing Destination, Next Five Years, (2009-2023)

Fig 7.17: Western European Respondents Considering Country as ‘Strong likelihood’
or ‘Likelihood’ as Outsourced Capacity Destination, over Next Five Years (2028), 2023
Fig 7.18: Percent of Biomanufacturing Operations Offshored (International Outsourcing)
within Five Years (2028), 2023

Fig 7.19: Biomanufacturers Performing at Least “Some” International
Outsourcing/Offshoring Over Next Five Years (2011-2023)

Fig 7.20: Estimated Average Percentage of Operations to be Done as International
Outsourcing/Offshoring during Next Five Years (2011-2023)

Fig 8.1: Usage of Disposables in Biopharmaceutical Manufacturing, Any Stage of R&D
or Manufacture, 2023

Fig 8.2A: Usage of Disposables in Biopharmaceutical Manufacturing, Any Stage of R&D
or Manufacture (2006-2023)

Fig 8.2B: Usage of Disposables in Biopharmaceutical Manufacturing, Any Stage of R&D
or Manufacture (2006-2023)

Fig 8.3: Average Annual Growth Rate, Disposables (2006-2023)

Fig 8.4: 17-Year Percentage-Point Increase in First Usage of Disposables (2006-2023)
Fig 8.5: Usage of Disposables in Biomanufacturing by Stage of Manufacture
(R&D-Commercial), 2023

Fig 8.6: Usage of Disposables in Biopharmaceutical Manufacturing: Biomanufacturers
vs. CMOs, 2023

Fig 8.7: Cell Culture Problems Due to Single-Use Devices (2022 vs. 2021)

Fig 8.8: Single-use Recycling; Respondents’ Desires for Disposal vs. Actual Disposal
Process (2020 data)

Fig 8.9: Percent of Respondents Indicating Single-use Failures by Time and SUS Type,
2023

Fig 8.10: Average Weeks Before Failure of SUS Devices, 2023

Fig 8.11: Need for Improved Single-Use Sensors (2012-2017, 2019) (2019 data)

Fig 8.12: Single-Use Product Vendor Satisfaction Factors (2008-2023)

Fig 8.13: Importance of Single-Use Product Attributes vs. Level of Vendor Satisfaction,
2023

Fig 8.14: Percentage Point Gap between Importance of SUS Product Attributes and
Level of Satisfaction (2013-2023)

Fig 8.15: Estimated Percentage of Facilities’ Unit Operations that are “Single-Use”
(2014-2023)

Fig 8.16: Distribution of Responses, % Single-Use Devices in Biomanufacturing, 2023
Fig 9.1: Impact of Downstream Processing on Overall Capacity (2008-2023)
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Fig 9.2: Impact of Downstream Processing on Overall Capacity; Biotherapeutic
Developers vs. CMOs

Fig 9.3: Impact of Downstream Processing on Overall Capacity; U.S. vs. Western
Europe

Fig 9.4: Impact on Capacity of Depth, Chromatography and UF Purification Steps

Fig 9.5: Impact on Capacity of Purification Steps: Experiencing at ‘Significant’ or
‘Severe’ Constraints (2008-2023)

Fig 9.6: Impact on Capacity of Purification Steps, U.S. vs. Western Europe

Fig 9.7: Issues Regarding Protein A Usage (2022 data)

Fig 9.8: Issues Regarding Protein A Usage (2009-2017, 2020-2022)

Fig 9.9: Issues Regarding Protein A Usage; U.S. vs. Western Europe (2022 data)

Fig 9.10: mAb Operations: Upstream Production Titer (Distribution of Responses (2014
-2016, 2018-2023)

Fig 9.11: Bioreactor Output at which DOWNSTREAM Purification Train Becomes
Bottlenecked (2014-2016, 2018-2023)

Fig 9.12: New Downstream Processing Solution, 2023

Fig 9.13A: New Downstream Processing Solutions Comparison (2010-2023)

Fig 9.13B: New Downstream Processing Solutions Comparison (2010-2023)

Fig 9.14: New Downstream Processing Solutions: Biomanufacturers vs. CMOs, 2023
Fig 9.15: New Downstream Processing Solutions: U.S. vs. Western Europe, 2023

Fig 9.16: Improving Downstream Operations, 2011-2019 (2019 data)

Fig 10.1: New Hires in Biopharmaceutical Manufacturing, 2023

Fig 10.2: Estimated Hiring, by Area (2008-2023)

Fig 10.3: New Hires in Biopharmaceutical Manufacturing in Five Years (2028)

Fig 10.4: Areas Where Hiring Difficulties Exist in Biopharmaceutical Operations, 2023
Fig 10.5A: Areas Where Hiring Difficulties Exist in Biopharmaceutical Operations
(2010-2023)

Fig 10.5B: Areas Where Hiring Difficulties Exist in Biopharmaceutical Operations
(2010-2023)

Fig 10.6: Areas Where Hiring Difficulties Exist in Biopharmaceutical Operations, U.S. vs.
Western Europe, 2023

Fig 10.7: Skills or Hands-On Training Required in NEW HIRES in GMP Bioprocessing
Fig 11.1: Future of Continuous Bioprocessing and Process Intensification, 2023

Fig 11.2: Future of Continuous Bioprocessing and Process Intensification (2021-2023)
Fig 11.3: Perfusion Operations Issues (2010 — 2016, 2020, 2023)

Fig 11.4: Concerns Over Perfusion Processes vs. Batch-fed Processes in
Bioprocessing, 2023

Fig 11.5: Faci
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