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Introduction 

 

The issues of the efficiency improvement are 

among the most relevant and key in the economy. 

Among the main approaches to the definition of 

the concept of "efficiency" one can distinguish 

such approaches as resource-costly, efficient, 

resource-reserve, complex, etc. According to the 

author, the integrated approach allows us to 

consider the concept of "efficiency" most widely. 

Therefore, this approach was used to develop the 

CDMO efficiency improvement mechanism. 

Abstract 

Our research motivation was to create a mechanism to improve a CDMO efficiency for modern 

conditions, i.e., a mechanism which could contribute to the stable organic growth and long-term 

development of the CDMO. We have used complex approach, systematic approach, comparative 

analysis, scientific observation, synthesis, abstract-logical method and etc. as scientific methods and 

approaches. The main findings and implications are the following: a classification of services provided 

by CDMOs, a general pharmaceutical development algorithm, the CDMO efficiency improvement 

mechanism, a method for evaluating the CDMO efficiency and the risk assessment method (includes 41 

risks).  The Kaizen approach was used as an opportunity to search for the internal sources of the CDMO 

organic growth. These implications have been implemented in a calculation of the efficiency of one of 

the Swiss CDMOs taking into account the use of this mechanism and without it.  The use of this 

mechanism will ensure the CDMO long-term development and the stable increase in CDMO efficiency: 

the stable decrease in the number of projects not completed on time by about 5%, the high loyalty of 

customers and employees of the company, the stable growth of new and newly contacted customers by 

about 5%, the stable annual growth of 5% of economic efficiency coefficients is predicted. 

 

Keywords: CDMO, pharmaceutical development, efficiency, kaizen approach 
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R&D activities (for new drug development) are 

characterized by such features as high 

uncertainty, long-term projects (up to several 

years), a high risk of negative results, the 

participation of specialists of various fields of 

knowledge, the complexity of completing a 

project on time, the need for many reports and 

documentation (DiMasi et al., 2016, Scannel et al., 

2012, Schultz, 2013).  

 

In the modern world, a business directly related 

to R&D faces many challenges. The main of which 

are protection of intellectual property, high 

competition, choice of effective management 

approaches, changing socio-economic 

environment, search and retention of highly 

qualified personnel. Therefore, the concept of 

this study was to create an easy-to-implement 

and easy-to-use efficiency improvement 

mechanism for all CDMOs; such mechanism will 

contribute to their organic growth and long-term 

development. 

 

Materials and Methods 

 

The methodological basis of the research: the 

author used such scientific methods as abstract-

logical in the study of the economic essence and 

nature of CDMO activities; scientific observation 

and comparative analysis to study the current 

state and development of CDMOs. Such 

approaches were applied as systematic (to set 

goals and to define research objectives, to 

develop the CDMO efficiency improvement 

mechanism) and integrated (to develop the 

classification of CDMO services, the efficiency 

evaluation method and the CDMO risk 

assessment method). The author used a graphical 

method to present the results of the study. 

 

The information and statistical base of the 

research: official statistical and analytical 

materials of the FDA, the PhRMA, the EMA, the 

EFPIA, the international consulting companies as 

McKinsey, PricewaterhouseCoopers, Booz Allen 

Hamilton; various materials of scientists on the 

problems of the research; statistical and 

analytical materials of such companies as Merck, 

Lonza, Catalent, Siegfried Group, Patheon, 

Institute of Pharmaceutical Technologies, 

ChemRar and etc. 

 

Results 

 

The author conducted the research on the 

activities of CDMOs in different countries. In the 

course of this study, the general classification of 

services offered by CDMOs was proposed. The 

author takes the life cycle of the drug as its basis. 

The simplified drug life cycle (Figure 1) includes 

the stages of its development, research, 

registration, production and sale. 

 

 
 

Fig 1. Simplified drug life circle 

 
Source: developed and compiled by the author 

 

Figure 2 shows the classification of CDMO 

services. The full range of services consists of the 

basic, related and additional services. 
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Fig 2. Classification of CDMO services 

Source: developed and compiled by the author. 

 

The basic services (related to the stages of drug 

development and research) include 

pharmaceutical development services, services 

for the preclinical and clinical trials, services for 

the development of analysis methods, services 

for the development, scaling, transfer of 

production technology. 

 

Among the related services (related to the stages 

of production, registration and sale of drugs), the 

author identifies services for contract 

production, including registration samples, 

services for searching and validating suppliers, 

services for preparing a registration dossier for 

drugs, services for state registration of drugs. 

 

The additional services somehow relate to the 

entire life cycle of the drug. This group of services 

includes services for the 

implementation/construction of a 

pharmacovigilance system, intellectual property 

protection services, project preparation and 

management services, consulting and expert 

services, as well as personnel training services. 

 

The author defines a pharmaceutical 

development service as a type of entrepreneurial 

activity, during which, on the instructions of the 

customer (sponsor), a complex of studies is 

carried out to search for new pharmacologically 

active substances, study their medicinal 

properties, develop technologies for the 

production of pharmaceutical substances, 

develop formulations and technologies for the 

production of drugs. 

 

Further, the general pharmaceutical 

development algorithm is proposed (Figure 3). 

This algorithm is based on the project approach 

and includes the stages of initiation, planning, 

execution, control and completion. 

 

Then the CDMO efficiency improvement 

mechanism is proposed (Figure 4). This 

mechanism includes the following components: 

the subject of regulation, the object of regulation, 

the purpose of regulation, methods and tools of 

regulation. 

3. Additional services (relate to all stages)

Classification of CDMO services

Outsourcing in the pharmaceutical industry                                                           

Integration approach CRO+CDMO (CMO)

Full range of CDMO services

1. Basic services (relate to the stages of drug development and research)

2. Related services (relate to the stages of production, registration and sale of 

drugs)

Pharmaceutical
development

Preclinical trials

Clinical trials

Development of analysis 
methods

Development, scaling, 
transfer of production 

technology

Drug registration

Implementation/ 
construction of a 

pharmacovigilance 

Search and validation of 
suppliers

Contract production, 
including registration 

samples

Project preparation and 
project management

Preparation of the 
registration dossier 

Intellectual property 
protection

Consulting activities

Expert activity

Employee training
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The subject of regulation is a CDMO. The object of 

regulation is its activity. The CDMO management 

sets a goal – to increase the efficiency of CDMO 

services. Then one formulates the qualitative and 

quantitative characteristics of the goal (Cee, Coe, 

CE). The author suggests using the following 

methods and tools to achieve the goal. 

 

The project approach is used as the main tool to 

provide the CDMO services. The process 

approach is proposed to be used as an 

operational basis for the management of such 

departments as financial and economic, legal, 

marketing, logistics, IT, HR, procurement and 

primary customer service. 

 

Under force majeure circumstances (for example, 

in conditions of increasing instability of the 

socio-economic and/or political situation, etc.), it 

is proposed to use the situational approach, 

which reflects the principle of a systematic 

approach that any company is an open system 

that constantly interacts with the external 

environment. 

 

The main task of the manager is a deep 

understanding of the company's activities and 

the timely application of one or another 

approach, and not the opposition and separation 

of these approaches to management. 

 

The competent implementation of the kaizen 

approach, originally developed at the Japanese 

Toyota enterprise, has shown its effectiveness in 

many companies around the world (Imai, 2012, 

Maurer, 2014, Rother, 2018). It is important to 

draw attention to the fact that this is, first of all, 

the philosophy of the employee's attitude to his 

work, to the company, to his life in general. The 

author suggests using the following elements of 

the kaizen approach for CDMOs. It is proposed to 

use the CDMO Kaizen Declaration (Table 1) for 

each employee, starting from the top 

management, ending with ordinary employees.  

 



5                                                                                                   The Journal of Organizational Management Studies 

__________________________________________________________________________________ 

 

____________________ 

 

Elena A. BRYZGALOVA-PLAN, The Journal of Organizational Management Studies,  

DOI: 10.5171/2023.871526 

 
Fig 3. General pharmaceutical development algorithm 

Source: developed and compiled by the author. 
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Fig 4. CDMO efficiency improvement mechanism 

Source: developed and compiled by the author. 
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Table 1: the CDMO Kaizen Declaration 

 

CDMO Kaizen Declaration: 

Together we are improving our work, we are improving our lives!                                                   

We all work together to save people's lives and health every day! 

Our goal: - To increase the number of customers 

Our attitude to work – our 

personal discipline: 

- Small improvements every day 

- Execution of projects exactly on time 

- Cleanliness in the workplace 

- Time management for each employee (conducting time management 

trainings - 1 time every six months) 

Our attitude to the client: - The focus is on the client 

- Constant politeness in any situation 

- To show the importance of each client for the company, a friendly 

attitude to each client 

Our attitude within the 

company - we are one 

team: 

- To show the importance of each employee for the company 

- Being polite to each other 

- Openness of management – informing employees about the company's 

strategic goals: 

1. recording a video message from the management (1 time every six 

months according to the results of the half-year); 

2. quarterly review for employees (1 quarterly e-mail to each employee) 

- Mutual assistance regardless of the level in the company (smoothing the 

hierarchy) 

- Constant exchange of information; 

- We, all employees of our company, strive together for one goal – 

strengthening team spirit, team cohesion – holding events to strengthen 

team spirit, team cohesion (1 time per quarter) 

- Each employee enriches his colleagues and the whole company with his 

experience – we share with each other the effective approaches we have 

found in our work 

- Mentoring 

Our morale:  - The company's management forms the philosophy of responsibility and 

creativity for each employee of the company 

- Reviews of risk managers (1 e-mail once a quarter to each employee) 

Our quality clubs:  - Quality clubs are created in order to exchange experiences, ideas and 

conduct brainstorming sessions. 

We are making our 

suggestions for 

improvement: 

 - Each employee sends his ideas and suggestions for improvement to his 

chief once a quarter; then a quarterly meeting is held in the division to 

discuss all proposals and ideas 

- Every idea is fixed!  

Source: developed and compiled by the author. 

 

The sense of the kaizen approach is to create and 

develop a philosophy of responsibility and 

creativity in the CDMO for each employee. 

 

The CDMO Kaizen Declaration includes such 

items as a common goal, attitude to the work of 

an employee, attitude to the client, attitude 

between employees within the company, morale, 

organization of quality clubs and making 

suggestions for improvement. And the 

implementation of this declaration, of course, 

should begin with the company's management. 

The pharmaceutical market at the present stage 

is highly competitive. Therefore, the company 

aims not to beat or destroy competitors at any 

cost but to increase the number of customers 

with its friendly and polite attitude to them, 

fulfilling orders efficiently and on time. The focus 

of attention is not directed to the fight against 

competitors, but to customer satisfaction. 

 

The essence of the kaizen philosophy is to make 

small improvements, but every day. It is 

proposed to conduct time management trainings 

1 time per half year in order to increase the 
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professional and personal effectiveness of each 

employee. Because the time resource in the field 

of new drug development is very important. 

 

CDMO management is increasingly faced with the 

issue of recruiting and retaining highly qualified 

employees. For scientists, it is important not only 

fair payment for the intellectual work but also 

self-realization. Therefore, the management 

needs to create a friendly atmosphere in the 

company and provide opportunities for self-

realization. 

 

It is proposed to emphasize the importance of 

each employee for the company to strengthen the 

team spirit and to pay attention to how useful it 

is to be polite to each other in work. Very often 

large and medium-sized companies are 

characterized by closeness, alienation of 

management from the rest of the company's 

employees. And this negatively affects the 

company and its further development. Therefore, 

it is proposed to smooth out the hierarchy by 

increasing the openness of management and 

focusing on the principle of mutual assistance 

between employees at all levels. If employees 

know which direction to move in and know that 

their efforts will be rewarded financially and 

morally, they will work more efficiently. 

 

Management can inform employees about 

strategic goals using video messages (once every 

six months, based on the results of the half-year), 

personal e-mailing to each employee based on 

the results of the quarter. It is necessary to 

provide a constant exchange of information 

between employees. Each employee can enrich 

other colleagues with his experience. As a result, 

both employees and the whole company win. It is 

proposed to hold events once a quarter to 

strengthen team spirit, team cohesion. It is also 

proposed to introduce a mentoring institute. 

Every company has people who have huge 

professional and personal experience and are 

ready to share this experience with young 

colleagues. 

 

The morale of employees will be strengthened by 

specially prepared reviews of professional risk 

managers of the company. Such reviews can 

highlight the current situation from different 

sides avoiding negative moods. One can send 

such review by e-mail to each employee 1 time 

per quarter. 

 

Quality clubs are created in each area of the 

company's activity in order to exchange 

experience, ideas and to conduct brainstorming 

sessions. Every employee should be involved in 

the quality clubs. The activity of such clubs is 

carried out on an ongoing basis which 

contributes to the improvement of the 

psychological atmosphere in the team. Thanks to 

such quality clubs, it becomes clearer where to 

look for innovative solutions, with whom to 

cooperate outside the company, so that it is 

easier to find innovative solutions. It is suggested 

making proposals to improve the work of the 

company by each employee to his chief 1 time per 

quarter. The manager processes the received 

information and then holds a quarterly meeting 

to discuss all proposals and ideas. The most 

successful of them are sent to the higher 

management. It is necessary to pay special 

attention that every idea should be fixed. No 

matter how strange it may seem at first. 

 

The application of the kaizen approach 

(cultivating the philosophy of responsibility and 

creativity in the company) will subsequently help 

the management to use project, process and 

situational approaches to management more 

effectively. 

 

CDMO's business is highly risky. So, it is proposed 

to assess the risks and develop a list of actions 

necessary to reduce them. The author suggests 

the following method to assess the risks. One fills 

out a CDMO risk assessment card. The author 

presents 41 risks faced by CDMOs in the internal 

and external environment: industrial, financial, 

political, natural, social, entrepreneurial, etc. in 

this card.  It is proposed to assess the probability 

of occurrence and the degree of danger of each of 

these risks (Table 2). The degree of danger is 

expressed by the share of profit that will be 

jeopardized in the event of an unfavorable 

development of events. It is necessary to 

determine the loss of the profit share in the event 

of a risk. 
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Table 2: assessment of the probability of occurrence and the degree of danger of the risk 

 

Probability of occurrence 

0%÷25% 25%÷50% 50%÷75% 75%÷100% 

Unlikely Probably Very likely Most likely it will happen 

The value of the probability coefficient Cp 

0÷0,25 0,25÷0,5 0,5÷0,75 0,75÷1 

 

Degree of danger (loss of profit share in case of risk) 

0%÷25% 25%÷50% 50%÷75% 75%÷100% 

Low Moderate High Catastrophic 

The value of the hazard coefficient Ch 

0÷0,25 0,25÷0,5 0,5÷0,75 0,75÷1 

Source: developed and compiled by the author. 

 

Each risk receives an assessment in the form of a 

decimal coefficient calculated according to the 

formula (1). 

 

���� ��������	
 = �
 ×

�ℎ                                         (1), 

Cp – the probability coefficient, Ch – the hazard 

coefficient. 

 

 

If the value of the risk assessment is from 0 to 0,2 

– the risk is considered as insignificant (I); from 

0,2 to 0,5 – as moderate (М); from 0,5 to 1 – as 

critical (С). Then one includes in the card those 

actions that will be carried out to reduce risks. 

First, an action plan is drawn up to reduce critical 

risks, then for moderate ones and at the end for 

minor ones. The CDMO risk assessment card was 

developed for one of the Swiss CDMOs (Table 3). 

 

Table 3: CDMO risk assessment card 

 

N Risk description 

Probability 

of 

occurrence 

Degree of 

danger 

(loss of 

profit 

share in 

case of 

risk) 

Risk 

assessment             

Cp х Ch 

Actions necessary to 

reduce risk 

% Cp % Ch 

1 

Increased 

competition 

80 0,8 70 0,7 

 

0,56 - С  

Working with the range 

of provided services, 

studying competitors' 

offers 

2 

Customers will 

decide to spend 

less on R&D, as a 

result, the volume 

of activities 

outsourced will 

decrease 30 0,3 80 0,8 

 

0,24 - M  

Working with the range 

of provided services, 

expanding the customer 

base 

3 

Deterioration of 

public sentiment 

towards our 

clients 

30 0,3 70 0,7 

 

0,21 - M  

Working with the range 

of provided services, 

expanding the customer 

base, diversifying 

projects 
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4 

New types of 

therapy may be 

recognized as 

ineffective in the 

future, which will 

generate negative 

public opinion 30 0,3 70 0,7 

 

0,21 - M  

Constant analysis of 

existing trends and 

opportunities for the 

emergence of new ones, 

diversification of our 

projects 

5 

Changing trends in 

the 

pharmaceutical 

and 

biotechnological 

industries 20 0,2 50 0,5 

 

 

 

0,1 - I  

Constant analysis of 

existing trends and 

opportunities for the 

emergence of new ones 

6 

The risk of not 

providing new 

services and new 

technologies to the 

market on time. 

Failure to keep up 

with industry 

innovations is 

likely to make our 

services obsolete 

and uncompetitive 60 0,6 90 0,9 

 

0,54 - C  

Constant analysis of 

existing trends and 

opportunities for the 

emergence of new ones, 

work with the range of 

services 

 

 

 

  

7 

Changing the 

requirements and 

standards of state 

regulatory bodies 65 0,65 80 0,8 

 

0,52 - C  

Ongoing analysis of 

legislation 

8 

Changes in the 

healthcare system 

in our country, in 

the countries 

where branches 

are located, at the 

global level 20 0,2 50 0,5 

 

0,1 - I  

Ongoing analysis of 

legislation 

9 

Tightening of 

legislation in the 

field of 

environmental 

protection 10 0,1 20 0,2 

 

0,02 - I  

Ongoing analysis of 

legislation 

10 

Increasing the tax 

burden in our 

country and in the 

countries where 

branches are 

located 30 0,3 70 0,7 

 

0,21 - M  

Ongoing analysis of tax 

legislation 

11 

Political risks, 

changes in the 

political situation 10 0,1 90 0,9 

 

0,09 - I  

Risk insurance 

12 
Social risks, 

strikes, etc. 10 0,1 100 1 0,1 - I  

Risk insurance 

13 

Natural disasters 

or other 

catastrophic 

events of a natural 

nature 5 0,05 100 1 

 

0,05 - I  

Risk insurance 
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14 

Disruptions in the 

transport system 

on a national and 

global scale 20 0,2 80 0,8 

 

0,16 - I  

Risk insurance 

15 

The risk that the 

company's 

intellectual 

property will not 

be properly 

protected 60 0,6 90 0,9 0,54 - C 

Strengthening control 

measures to protect the 

intellectual property of 

the company 

16 

Our services and 

offers may violate 

the intellectual 

property rights of 

third parties. We 

or our clients may 

be sued by these 

third parties 10 0,1 40 0,4 

 

0,04 - I  

Strengthening control 

measures to protect the 

intellectual property of 

the company. Free 

advice to clients on 

intellectual property 

protection 

17 

Non-compliance 

with the current 

requirements of 

state regulatory 

bodies 10 0,1 80 0,8 0,08 - I 

Careful monitoring of 

each stage of the service 

delivery process 

18 

Risk of poor-

quality provision 

of services 30 0,3 80 0,8 

 

0,24 - M  

Careful monitoring of 

each stage of the service 

delivery process 

19 

The risk of 

problems in the 

process of 

providing services, 

as the services 

provided are very 

complex 65 0,65 80 0,8 

 

0,52 - C  

Careful control of each 

stage of the service 

delivery process, the 

formation of an 

atmosphere of mutual 

assistance in the team 

20 

Difficulty in hiring 

and retaining 

highly qualified 

personnel - senior 

management, 

scientists, 

technical staff, 

medical workers 70 0,7 80 0,8 

 

0,56 - C  

Improved social package 

for employees, special 

bonus plan, priority of 

creating a friendly, 

comfortable atmosphere 

in the team 

21 

Risks associated 

with the use of 

computer, 

communication 

systems 30 0,3 70 0,7 

 

0,21 - M  

Availability of spare IT 

solutions 

22 

Risk of 

unsuccessful 

investments 15 0,15 25 0,25 0,0375 - M  

Thorough analysis of 

each project, 

involvement of experts 

23 

Revenue 

dependence on a 

limited number of 

industries and 

customers 70 0,7 75 0,75 

 

0,525 - C  

Work with the range of 

services, work to attract 

new customers 
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24 

The deadlines for 

the execution of 

contracts are long 

(up to several 

years for clinical 

trials), and there 

may still be 

various delays in 

their execution, so 

there is a high 

probability of 

changes in hiring 

and paying staff 80 0,8 70 0,7 

 

0,56 - C  

Strict monitoring of the 

execution of contracts on 

time, constant friendly 

attitude to the client, 

using the approach that 

there are no hopeless 

situations, and together 

there will definitely be a 

profitable solution 

25 

Most of our clients' 

contracts can be 

postponed, 

terminated, 

reduced in volume 

as soon as possible 

(most contracts 

can be terminated 

by the client after 

30-90 days' 

notice) 40 0,4 80 0,8 

 

0,32 - M  

Always friendly attitude 

to the client, using the 

approach that there are 

no hopeless situations, 

and together there will 

definitely be a profitable 

solution. To offer a more 

optimal package of 

services for the client 

26 

The firm price of 

our contracts 

30 0,3 70 0,7 

 

0,21 - M  

Execution of contracts 

on time, constant 

friendly attitude to the 

client, using the 

approach that there are 

no hopeless situations 

and together there will 

definitely be a profitable 

solution 

27 

Failure to attract 

enough 

participants for 

clinical trials  0  0 0 - I 

Increasing channels for 

attracting participants 

for clinical trials 

28 

The use of 

hazardous 

materials 

(including 

biological 

materials) that can 

harm people or 

violate laws, which 

will entail liability 10 0,1 70 0,7 

 

0,07 - I  

Strict compliance with 

safety regulations 

29 

R&D failure 

70 0,7 80 0,8 

 

0,56 - C  

Careful selection of the 

project manager and 

project team, learning 

from failures, use of best 

practices, careful 

planning 

30 

Risks associated 

with production, 

equipment failure 30 0,3 80 0,8 

 

0,24 - M  

Selection of qualified 

specialists, availability of 
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spare production 

solutions 

31 

Risks associated 

with the work of 

suppliers and 

contractors 

50 0,5 50 0,5 

 

0,25 - M  

Search for alternative 

suppliers and 

contractors, formation of 

mutually beneficial, 

trusting relationships 

with suppliers and 

contractors 

32 

Risks associated 

with GMP quality 

assurance 25 0,25 80 0,8 0,2 - M 

Strict compliance with 

all GMP regulations, staff 

training 

33 

Reduction of 

prices for services 

provided 

20 0,2 50 0,5 0,1 - I 

Working with the range 

of services, 

strengthening the 

promotion of existing 

services 

34 

Increase in prices 

for raw materials 

and supplies 

70 0,7 30 0,3 0,21 - M  

Fixing firm prices in 

contracts, forming 

mutually beneficial, 

trusting relationships 

with suppliers and 

contractors 

35 

Currency risk 

70 0,7 30 0,3 0,21 - M 

Constant analysis, risk 

hedging. If necessary, to 

use forward contracts, 

swaps or currency 

options 

36 
Interest rate risk 

40 0,4 50 0,5 0,2 - M 

Centralized interest rate 

management 

37 

Risk of changes in 

the market value 

of financial assets 

and derivative 

financial 

instruments 

20 0,2 70 0,7 

 

0,14 - I  

Lack of financial 

investments for the 

purpose of obtaining 

speculative income. 

Thorough analysis 

before purchase, and 

further continuous 

monitoring of the 

efficiency of use and 

investment risks 

38 

Risk of loss of 

liquidity 

30 0,3 70 0,7 0,21 - M 

The Central Finance 

Department manages 

the attraction of current 

and long-term debts. 

Centralized cash flow 

forecasting is carried out 

by operational units and 

is aggregated and 

controlled by the 

Treasury. 

39 

Capital risk (risk of 

inefficient capital 

management) 5 0,05 70 0,7 0,035 - M 

Constant monitoring of 

the capital structure 
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40 

Inflation risk 

30 0,3 70 0,7 0,21 - M 

Careful monitoring, 

careful selection of 

objects for investment 

41 

Credit risk 

(counterparty 

risk) 

30 0,3 30 0,3 0,09 - I 

Constant work with 

accounts receivable. To 

trust only trusted 

partners. Constant 

monitoring of 

counterparties and 

verification of their 

creditworthiness 

Source: developed and compiled by the author. 

 

The author suggests the following evaluating 

CDMO efficiency method for the mechanism. The 

economic efficiency criterion and the 

organizational efficiency criterion are proposed 

for evaluation of CDMO efficiency (Figure 5) 

because organizational efficiency and economic 

efficiency are closely interrelated. 

 

Economic efficiency refers to the ratio of the 

obtained economic result (effect) and the costs 

that were aimed at obtaining it (Cokins, 2017). At 

its core, it shows how successfully (effectively) 

the activities of a household, company, state, are 

carried out, whether this activity is profitable. 

The profitability indicator is used to assess 

economic efficiency. Profitability indicators are 

relative indicators and comprehensively show 

the efficiency of using the resources at the 

disposal of the company (financial, material, 

human resources, etc.) from different sides. 

 

The author suggests using the coefficients shown 

in Figure 5 as indicators of the economic 

efficiency. Formulas for their calculation are 

presented in Table 4. The higher the profitability 

indicators, the more efficiently the company uses 

its resources. 

 

 
Fig 5. Evaluation of CDMO efficiency 

 
Source: developed and compiled by the author. 
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Table 4: indicators for assessing the CDMO economic efficiency 

 

Coefficient Formula for calculation Scale for evaluation 

C1.1 - revenue change coefficient; shows the change 

in revenue from the sale of CDMO services (R) of the 

current period (n+1) relative to the previous period 

(n). 

 

 

C1.1 =
R���

R�

 

C <0,95 – 0 points 

 

0,95≤ C≤1 – 1 point  

 

1<C≤1,1 – 2 points 

 

C>1,1 – 3 points 

 

C1.2 - profit change coefficient; shows the change in 

net profit (NP) of the current period (n+1) relative 

to the previous period (n). 

C1.2 =
NP���

NP�

 

C1.3 - coefficient of change in net profit margin; 

shows the change in the net profit margin (NPM) of 

the current period (n+1) relative to the previous 

period (n). 

C1.3 =
NPM���

NPM�

 
 

 

 

C <0,9 – 0 point 

 

0,9≤ C≤1 – 1 point 

 

1<C≤1,2 – 2 points 

 

C>1,2 – 3 points 

 

C1.4 - coefficient of change in return on equity; 

shows the change in return on equity (ROE) of the 

current period (n+1) relative to the previous period 

(n).  

C1.4 =
ROE���

ROE�

 

C1.5 - coefficient of change in return on sales; shows 

the change in the return on sales (ROS) of the 

current period (n+1) relative to the previous period 

(n). 

C1.5 =
ROS���

ROS�

 

C1.6 - coefficient of change in gross margin; shows 

the change in gross profit margin (GPM) of the 

current period (n+1) relative to the previous period 

(n). 

C1.6 =
GPM���

GPM�

 

C1.7 - coefficient of change in return on assets; 

shows the change in the return on assets (ROA) of 

the current period (n+1) relative to the previous 

period (n). 

C1.7 =
ROA���

ROA�

 

C1.8 - coefficient of change in the profitability of 

personnel; shows the change in return on labor 

(ROL) of the current period (n+1) relative to the 

previous period (n). 

C1.8 =
ROL���

ROL�

 

Source: developed and compiled by the author. 

 

The more efficiently the company is organized, 

the more it can attract new customers and retain 

existing ones. The more stable the company and 

its growth, the more satisfied customers and 

employees it will have. This is especially true in 

the field of drug development, where each order 

received by a CDMO is a unique project. The 

author suggests using the coefficients shown in 

Figure 5 as indicators of the organizational 

efficiency. Formulas for their calculation are 

presented in Table 5.   

 

It is proposed to use the questionnaire method to 

identify dissatisfied customers. When the order 

has already been completed, the client is invited 

to fill out a small questionnaire and share his 

opinion, vision, answering a few questions. The 

project manager will be able to assess the 

strengths and weaknesses of his work and the 

work of the project team and draw conclusions 

for the future about what needs improvement, 

optimization, etc. It is proposed to use the 

questionnaire method to determine the degree of 

satisfaction of employees involved in the 

implementation of the project. At the end of the 

project, employees are invited to fill out a short 

questionnaire, to answer a few questions, to 

share their opinions, suggestions, visions, ideas. 

The questions for this questionnaire are 

prepared by the project manager.  
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The project manager will be able to assess how 

well the team was formed (professional, personal 

qualities, psychological atmosphere in the team), 

as well as evaluate his work and the work of the 

team as a whole, get feedback, new ideas, draw 

conclusions for the future. The author suggests 

using a point system to evaluate each coefficient. 

It is the most visual and convenient. 

 

The economic efficiency criterion Cee is 

calculated according to the formula 2 in points. 

Cee = C1.1 + C1.2 + C1.3 + C1.4 + C1.5 + C1.6 + C1.7 + C1.8                       (2) 

 

The organizational efficiency criterion Coe is calculated according to the formula 3 in points.  

 

Coe = C2.1 + C2.2 + C2.3 + C2.4 + C2.5 + C2.6 + C2.7 + C2.8                    (3) 

 

The complex efficiency criterion CE is calculated according to the formula 4 in points.  

 

CE = Cee + Coe                                                                                                            (4) 

 

Table 5: indicators for assessing the CDMO organizational efficiency 

 

Coefficient Characteristic Scale for evaluation 

C2.1 - proportion of new 

customers 

 

Shows the number of contracts 

that have been signed with new 

customers, as a % of the existing 

customer base. 

0 clients– 0 points      

0<C≤5% – 1 point 

5% <C≤10% – 2 points 

C>10% – 3 points 

C2.2 - proportion of newly 

contacted customers 

 

Shows the number of contracts 

signed with newly contacted 

customers, as a % of the existing 

customer base. 

C2.3 - proportion of 

dissatisfied customers  

 

Shows the number of contracts 

where the client was dissatisfied 

with the services provided, in % of 

the number of contracts. 

 

0 clients – 3 points  

                   

 0<C≤0,5% – 2 points 

 

0,5% <C≤1% – 1 point 

 

C>1,0% – 0 points  

C2.4 - proportion of 

projects suspended at the 

initiative of the customer 

 

Shows the number of projects that 

were suspended at the initiative of 

the customer, as a % of the 

number of contracts. 

C2.5 - proportion of 

projects suspended by the 

decision of the project 

manager  

 

Shows the number of projects 

suspended by the decision of the 

project manager, as a % of the 

number of contracts. 

C2.6 - proportion of 

projects not completed on 

time 

 

Shows the number of projects not 

completed on time, as a % of the 

number of contracts. 

0 projects – 3 points                     

0<C≤2,5% – 2 points  

2,5% <C≤5% – 1 point 

C>5% – 0 points 

C2.7 - compliance of the 

client base with the Pareto 

law 20/80 

 

Shows whether the structure of 

the customer base corresponds to 

the Pareto law 20/80, in % of the 

customer base. 

15-25% сlients - 80% 

sales – 3 points, 

<15% clients/                         

>25% clients - 80% sales 

– 1 point 

C2.8 - proportion of 

employees who remained 

dissatisfied with the 

organization of the project  

Shows the number of employees 

who remained dissatisfied with 

the work of the project, as a % of 

the total number of employees 

involved in the projects. 

0 employees-3 points                    

0<C≤2,5%-2 points 

2,5% <C≤5%-1point 

C>5%-0 points 

Source: developed and compiled by the author. 
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The economic efficiency criterion and the 

organizational efficiency criterion have the same 

weight in the formation of the complex efficiency 

criterion CE. CDMO efficiency is considered low if 

the value of the CE is from 0 to 14 points; it is 

considered satisfactory if the value of the CE is in 

the range from 15 to 26 points; it is considered 

high if the value of the CE is 27 or more points 

(Table 6).

 

Table 6: scale for evaluating CDMO efficiency 

 

Coefficient Scale for evaluation 

Cee – the economic efficiency criterion 0-5 points – low, 6-9 points – satisfactory,                                     

10 points and more – high 

Coe – the organizational efficiency criterion  0-8 points – low, 9-16 points – satisfactory,                                     

17 points and more – high 

CE – the complex efficiency criterion 

 

0-14 points – low, 15-26points–satisfactory,                           

27 points – high  

Source: developed and compiled by the author. 

 

The economic and organizational CDMO 

efficiency can be analyzed separately. This is the 

advantage of this method. The efficiency of the 

same Swiss CDMO was analyzed using this 

method. The calculation of the economic 

efficiency criterion Cee, the organizational 

efficiency criterion Coe and the complex 

efficiency criterion CE for this company is 

presented in Figure 6. 
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Fig 6. Evaluation of the efficiency of the Swiss CDMO 

Source: developed and compiled by the author. 

 

The calculation shows that CDMO efficiency of 

this company is estimated as satisfactory in 2021. 

Due to the high organizational efficiency, in 2022 

there are all chances to have a high rating for the 

CDMO efficiency. 

 

According to the evaluating CDMO efficiency 

method proposed by the author, the qualitative 

characteristic for the set goal of the CDMO 

efficiency improvement mechanism will be the 

complex efficiency criterion CE calculated 

according to formula 4. Table 6 shows the 

possible quantitative values of these criteria - the 

complex efficiency criterion CE should be equal 

to 27 points and higher; the economic efficiency 

criterion Cee should be 10 points and higher; the 

organizational efficiency criterion Coe should be 

17 points and higher. The evaluation of the CDMO 

efficiency is done after an order is completed. 

Further the results are analyzed, the necessary 

adjustments and suggestions for improvement 

are made. The efficiency of this Swiss CDMO was 

evaluated in the case of using the proposed 

mechanism. The data obtained are presented in 

Figure 7. 

Coefficient
Value of 

coefficient
Scale for evaluation

Amount 

of points
Final score, in points

C1.1 - revenue change coefficient 1,01 2

C1.2 - profit change coefficient 0,91 0

C1.3 - coefficient of change in net profit margin 0,90 1

C1.4 - coefficient of change in return on equity 0,91 1

C1.5 - coefficient of change in return on sales 0,71 0

C1.6 - coefficient of change in gross margin 1,05 2

C1.7 - coefficient of change in return on assets 0,86 0

C1.8 - coefficient of change in the profitability of 

personnel 0,85 0

6 Satisfactory
C2.1 - proportion of new customers, in % of the 

customer base 4,5 1

C2.2 - proportion of newly contacted customers, in % 

of the customer base 8 2

C2.3 - proportion of dissatisfied customers, in % of the 

number of contracts 0 3

C2.4 - proportion of projects suspended at the initiative 

of the customer, in % of the number of contracts 0,5 2

C2.5 - proportion of projects suspended by the decision 

of the project manager, in % of the number of contracts 0 3

C2.6 - proportion of projects not completed on time, in 

% of the number of contracts

6

0 projects – 3 points                     

0<C≤2,5% – 2 points 

2,5% <C≤5% – 1 point

C>5% – 0 points 0

C2.7 - compliance of the client base with the Pareto law 

20/80, in % of the customer base
24% clients-

80% sales

15-25% сlients - 80% 

sales – 3 points,

<15% clients/>25% 

clients - 80% sales –1 

point 3

C2.8 - proportion of employees who remained 

dissatisfied with the organization of the project, in % of 

the total number of employees involved in projects
1,8

0 employees – 3 points                    

0<C≤2,5% – 2 points

2,5% <C≤5% – 1 point

C>5% – 0 points 2

16 Satisfactory

CE                                                 

0-14 points – low,                         

15-26points – satisfactory,                             

27 points – high 

Satisfactory

The organizational efficiency criterion Coe

The complex efficiency criterion CE

22

C <0,95 – 0 points

0,95≤ C≤1 – 1 point 

1<C≤1,1 – 2 points

C>1,1 – 3 points

 Cee                                                            

0-5 points – low,                               

6-9 points – satisfactory,                                     

10 points and more – high

C <0,9 – 0 point

0,9≤ C≤1 – 1 point

1<C≤1,2 – 2 points

C>1,2 – 3 points

The economic efficiency criterion Cee

0 clients– 0 points     

0<C≤5% – 1 point

5% <C≤10% – 2 points

C>10% – 3 points

   Coe                                                          

0-8 points – low,                               

9-16 points – satisfactory,                                     

17 points and more – high

0 clients – 3 points                   

 0<C≤0,5% – 2 points

0,5% <C≤1% – 1 point

C>1,0% – 0 points 
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Fig 7. Evaluation of the efficiency of the Swiss CDMO after using the mechanism proposed by the 

author 
Source: developed and compiled by the author. 

 

 

The implementation of the proposed mechanism 

is able to ensure stable increase in the CDMO 

efficiency. Stable annual growth of 5% of 

economic efficiency coefficients C1.1÷C1.8, stable 

growth of new and newly applied customers by 

about 5%, stable decrease in the number of 

projects not completed on time by about 5%, high 

loyalty of customers and employees of the 

company are predicted. 

 

One can see in figure 7 that using this mechanism 

the economic efficiency criterion Cee will 

increase and will be equal to 8 points; the 

organizational efficiency criterion Coe will also 

increase and will be equal to 22 points; the 

complex efficiency criterion will be equal to 30 

points, which corresponds to the rating "high". 

One can see that the CDMO efficiency increases 

by using the mechanism proposed by the author. 

 

Conclusion 

 

The CDMO efficiency improvement mechanism is 

a set of methodological, conceptual and 

organizational solutions that ensure the 

improvement of CDMO efficiency and contribute 

to the long-term development of such companies. 

 

The proposed mechanism is cyclical and includes 

feedback. The opinions of both its employees and 

customers are taken into account in the work of 

the company. 

Coefficient
Value of 

coefficient
Scale for evaluation

Amount 

of points
Final score, in points

C1.1 - revenue change coefficient 1,06 2

C1.2 - profit change coefficient 0,96 1

C1.3 - coefficient of change in net profit margin 0,94 1

C1.4 - coefficient of change in return on equity 0,96 1

C1.5 - coefficient of change in return on sales 0,75 0

C1.6 - coefficient of change in gross margin 1,10 2

C1.7 - coefficient of change in return on assets 0,90 1

C1.8 - coefficient of change in the profitability of 

personnel 0,89 0

8 Satisfactory
C2.1 - proportion of new customers, in % of the 

customer base 7,8 2

C2.2 - proportion of newly contacted customers, in % 

of the customer base 12 3

C2.3 - proportion of dissatisfied customers, in % of the 

number of contracts 0 3

C2.4 - proportion of projects suspended at the initiative 

of the customer, in % of the number of contracts 0 3

C2.5 - proportion of projects suspended by the decision 

of the project manager, in % of the number of contracts 0 3

C2.6 - proportion of projects not completed on time, in 

% of the number of contracts

2

0 projects – 3 points                     

0<C≤2,5% – 2 points 

2,5% <C≤5% – 1 point

C>5% – 0 points 2

C2.7 - compliance of the client base with the Pareto law 

20/80, in % of the customer base
24% clients-

80% sales

15-25% сlients - 80% 

sales – 3 points,

<15% clients/>25% 

clients - 80% sales –1 

point 3

C2.8 - proportion of employees who remained 

dissatisfied with the organization of the project, in % of 

the total number of employees involved in projects
0

0 employees – 3 points                    

0<C≤2,5% – 2 points

2,5% <C≤5% – 1 point

C>5% – 0 points 3

22 High

CE                                                 

0-14 points – low,                         

15-26points – satisfactory,                             

27 points – high 

High

The organizational efficiency criterion Coe

The complex efficiency criterion CE

30

C <0,95 – 0 points

0,95≤ C≤1 – 1 point 

1<C≤1,1 – 2 points

C>1,1 – 3 points

 Cee                                                            

0-5 points – low,                               

6-9 points – satisfactory,                                     

10 points and more – high

C <0,9 – 0 point

0,9≤ C≤1 – 1 point

1<C≤1,2 – 2 points

C>1,2 – 3 points

The economic efficiency criterion Cee

0 clients– 0 points     

0<C≤5% – 1 point

5% <C≤10% – 2 points

C>10% – 3 points

   Coe                                                          

0-8 points – low,                               

9-16 points – satisfactory,                                     

17 points and more – high

0 clients – 3 points                   

 0<C≤0,5% – 2 points

0,5% <C≤1% – 1 point

C>1,0% – 0 points 
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This mechanism is easy to implement and is 

available to use for any CDMO. The above 

mechanism for increasing efficiency will 

contribute to the stable organic growth of CDMO 

and its long-term development. 

 

The CDMO efficiency improvement mechanism is 

intended for CDMO management, which aims to 

increase the efficiency of the company and attract 

more customers. 
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