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Nykyinen toimistosiivouspalvelujen hinnoittelumalli perustuu pitkälti kokemukseen ja 

subjektiivisiin arvioihin, mikä johtaa usein kustannusrakenteiden vaihtelevuuteen ja 

epävarmuuteen. Tämän tutkimuksen tavoitteena on toteuttaa laaja markkina-analyysi ja 

ehdottaa määrällistä, systemaattista hinnoittelumallia läpinäkyvyyden parantamiseksi 

Suomen markkinoilla. Rakenteellinen, SERVQUAL-menetelmään pohjautuva 

kyselylomake jaettiin operatiivisille päätöksentekijöille, ja kerätty aineisto analysoitiin 

käyttäen monimuuttujaregressiota ja ei-negatiivisten pienimpien neliöiden (NNLS) 

menetelmää. Tulosten mukaan siivoustiheys, toimiston koko ja käyttöaste ovat merkittäviä 

määrällisiä hinnanmuodostukseen vaikuttavia tekijöitä, kun taas lattiamateriaalin vaikutus 

oli vähäinen. Esitetty malli tarjoaa vahvan, dataan perustuvan työkalun standardoitujen 

hinnoittelupäätösten tueksi, edistäen siten sekä läpinäkyvyyttä että käytännön 

sovellettavuutta.  
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The current pricing model for office cleaning services is largely based on experience-based 

subjective judgments that more often than not result in variability and uncertainty of cost 

structures. The aim of this study is to conduct an extensive market analysis and propose a 

quantitative systematic pricing framework to enhance transparency in the Finnish market. 

A structured SERVQUAL-based questionnaire was circulated among operational decision-

makers, from which data were gathered and analyzed using Multi Linear Regression and 

Non-Negative Least Squares methods. The main findings indicated that cleaning 

frequency, office size, and occupancy levels are strong quantitative price determinants, 

while the type of floor had little impact. The model presented here offers a solid data-

driven tool for standardized pricing decisions, thus enhancing transparency as well as 

practical applicability.  
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1  Introduction 

A clean workspace leads to the development of a business-like environment and assists in 

impacting clients' satisfaction and taking care of employees' health. Outsourcing cleaning 

is one of the major service industries today. This is an indication of the current trend in 

outsourcing services and business decisions that are based on cost-effectiveness and 

efficiency (Kotler & Keller 2016).  

 

Despite its importance, the office cleaning sector's pricing remains largely non-standard 

and inconsistent in nature, often relying on ad-hoc, experience-based estimations rather 

than objective data-based approaches. Such lack of transparency undermines comparability 

of services, reduces fair competition, and reduces clients' capacity to make informed 

purchasing decisions. In addition to that, cleaning companies face challenges to determine 

competitive but sustainable pricing because there are no reliable pricing references. 

1.1  Background and Motivation  

Office cleaning services are service providers, run to keep the workplaces clean, which, 

however, is still an influential factor for any business. The prices of the office cleaning 

services are characterized by their unstandardized and unclear pricing structures. These 

pricing of services is different from that of the products as it is mainly based on the value 

in the customer's perception and on the decency of labor (Lovelock & Wirtz 2011). Most 

of the companies don't even have transparent pricing benchmarks. This will lead to 

differences in cost evaluations and contract negotiations, not to speak of how ineffective 

the service pricing will be. 

 

Pricing of the services of cleaning of offices has remained an under-explored but 

practically relevant part of service economy. Despite being widely recognised as crucial to 

workplace productivity, employee health and company reputation (Horrevorts et al. 2018; 

Bond University 2021). The cleaning sector still lacks systematic pricing models based on 

such data. Previous studies show that many service providers, and in particular cleaning 
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companies, apply unplanned or experience-based pricing rather than structured pricing 

strategies (Indounas 2019). This inconsistency creates difficulties for both customers and 

providers. Customers find it difficult to compare service offerings, while firms struggle to 

balance profitability and competitiveness (Talluri & van Ryzin 2004). Moreover, unlike 

tangible goods, services are evaluated on the basis of perceived value and customer 

experience, which makes the pricing process inherently more complex (Lovelock & Wirtz 

2011). As a result, the cleaning sector is in critical need of transparent and operationally 

based pricing models that also meet customer expectations and support strategic decision-

making. 

 

1.2  Research Problem and Objectives  

Despite the economic significance of the cleaning industry, relatively little academic 

research has been conducted on the pricing dynamics and market structure of office 

cleaning services. The cleaning companies are also faced with the perplexing task of 

choosing between optimal pricing strategies that would not foil their bottom lines. 

Decisions made about pricing are classically produced from the historical cost information 

rather than data-driven methodology. 

 

The current pricing models used by cleaning service providers are often based on 

experience-driven assessments rather than quantifiable and transparent pricing structures. 

The integration of the data-driven pricing models can contribute to the accuracy of the 

estimation of costs and thus may improve the companies’ opportunities for pricing (Talluri 

& van Ryzin 2004). The utilization of mechanisms such as the automated pricing 

calculator for the digital tools will serve to the standardization of the service pricing and 

will also add transparency (Indounas 2019). The same investigation reflects an intention to 

overcome the issues by carrying out a market analysis of office cleaning services in 

Finland, identifying major pricing factors as well as investigating how price can be 

formulated through data-driven methods. 

 

Additionally, businesses looking to obtain cleaning services lack clear benchmarks to 

compare costs and service offerings. This information asymmetry creates inadequacies in 
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contract negotiations and decision-making, potentially leading to overpriced or underpriced 

contracts that do not reflect market realities.  

 

To address these challenges, this study focuses on the following three key research 

questions:  

 

1. What factors influence the price and service provision of office cleaning services?  

 

This question will be answered using a survey with data from deciding authorities 

(Operational managers) responsible for the execution of cleaning services. The poll 

includes queries about the size of the office, number and variations of rooms, the material 

from which the floor is made, the frequency of cleaning, and the expectations of service 

quality. By examining all these aspects, the research will help one to better understand the 

pricing and service models used for office cleaning companies and to identify core 

elements that are characteristic of those models. 

 

2. What is the model price for office cleaning in Finland?  

 

The model for office cleaning services in Finland will be determined only through the 

answered survey by the managers. The survey is designed to ask about the monthly 

maintenance cleaning cost (excluding VAT) in addition to the information of office 

characteristics and cleaning frequency. The specified data will be used to consider the 

pricing benchmarks and to recognize the possible differences in sizes of offices and levels 

of service. 

 

3. How can data and key pricing factors will be used to develop a pricing model for 

office cleaning services?  

 

The present research seeks to indicate and discuss the most critical parameters to create a 

pricing model for office cleaning services. The study will especially pay attention to the 

marketing factors that were the summary of the survey and the main cost components, 

namely labor, materials, and operational costs, which are affecting the pricing of All-

Rounders. Through this process, external market prices will be aligned with internal cost 
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factors to create a data-based tool for pricing the business. The tool will help then to 

evaluate the overall company performance, reduce expenditures, and maximize the output 

while ensuring both a high quality and a competitive strategy. 

 

The study aims to shed light on market pricing mechanisms that are easy to implement 

with the help of these answers. To detect pricing changes on a cross-section of office sizes 

and service levels this study that can increase transparency and efficiency of the industry 

using framework for data-driven prices.  

 

1.3  Research Methodology  

 

This research uses a quantitative research approach to study the pricing structure of office 

cleaning services in Finland. It combines the survey data, statistical analysis, and market 

benchmarks to have a look at the comprehensive insights on the pricing determinants and 

the variations within the industry. 

 

The data collection will be the focus in terms of gathering survey responses from office 

managers with regards to their cleaning contracts, their associated costs, and the 

satisfaction levels. Moreover, the market data from several cleaning service providers will 

be evaluated to set the pricing benchmarks. 

 

The collected data will be examined using descriptive statistical methods to identify 

average cleaning costs, service frequencies, and standard service levels. Regression 

analysis will be employed to assess the relationship between key pricing factors, such as 

office size and cleaning frequency, and actual service costs. Furthermore, comparative 

pricing models will be used to benchmark All-Rounders’ pricing structure against 

prevailing market trends. 

 

Building upon these analytical insights, a data-driven pricing model will be developed to 

analyze cost variations and key pricing determinants. This model will support a structured 

approach to pricing by identifying cost drivers, enabling businesses to make informed 

pricing decisions, and improving overall efficiency in the pricing process within the office 

cleaning sector. 
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1.4  Structure of the Thesis  

The thesis contains six sequential chapters. The second chapter delivers a literature review 

which examines service industry pricing models and data-driven methodologies in pricing 

modeling. The third chapter explains the research methodology used in this work. The 

research methods used to collect data and statistical methods employed in the study are 

described. The fourth section contains main research findings regarding price structures 

and decision-making factors with emphasis on data examinations. This chapter explains 

how the research findings help develop pricing strategies and construct the pricing model. 

The final chapter of this study presents concluding remarks through practical guidance and 

future research suggestions and a summary of essential findings. 
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2  Literature Review and Theoretical Concept 

This chapter is structured into two main parts. The first part highlights how office 

cleanliness, economic aspects, service quality, and pricing models are addressed in 

previous research. The second part includes the most important theoretical concepts which 

can be used for creating pricing models and service quality measurement in office cleaning 

like SERVQUEL. Together, these components provide a conceptual and contextual 

foundation for the empirical research presented in the following chapters. 

 

2.1  Significance of Office Cleanliness 

 

The significance of workplace hygiene, which encompasses both personal and collective 

workplaces, is a topic of general agreement. For example, Horrevorts et al. (2018) 

conducted a field study in Dutch offices and demonstrated that a clean environment is a 

determinant of enjoyable and effective work. When work environments are clean, 

employees are more willing to come to work and execute their tasks. Conversely, a messy 

workplace is stress-inducing because a person cannot concentrate properly thus, such 

places may experience interpersonal discord (Nilsen et al. 2002). 

 

Dirty workplaces can cause the condition called Sick Building Syndrome (SBS) which 

leads to health issues such as headaches and respiratory problems. In the same study 

conducted by Nilsen et al. (2002), they observed that a significant reduction in absenteeism 

problems and SBS symptoms was a result of improved cleaning quality. Additionally, a 

dirty office can hurt the reputation of a business clients could take a sloppy office as a sign 

of neglect or poor service. People who work in a clean facility are psychologically 

healthier, and good maintenance of the place strengthens the company to its values and its 

corporate identity (Bond University 2021). 
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2.2  Economic and Managerial Aspects of Office Cleaning 

 

Office cleaning has considerable financial and operational implications. It typically 

includes one of the larger aspects of the operational facility budgets, primarily due to high 

labor costs. Spending on cleaning may be 20–30% of office facilities budgets. Therefore, it 

becomes the managers' challenge of controlling costs while maintaining an acceptable 

standard of cleanliness (Nilsen et al. 2002). 

 

Cutting costs includes altering frequency of washing and using more efficient equipment. 

However, excessive measures of cost-cutting will interfere with cleanliness and client 

satisfaction. Thus, managerial decisions should be conservative from a financial 

perspective but not in terms of quality. 

 

Outsourcing of office cleaning is a common strategic decision. Different businesses 

outsource the task of cleaning by hiring specialized cleaning businesses in order to take 

advantage of their experience and economy of scale. The services are often under fixed-

price or pay-for-performance models based on the frequency of service and scope. 

Flexibility through outsourcing helps businesses focus on core activities while enjoying 

quality of service (Ogundipe 2019). 

 

Empirical studies such as those by the University of Lagos (2019) show that, with proper 

regulation, outsourcing has the ability to sustain or promote quality of cleanliness. There 

exist hybrid models of applying in-house and outsourcing for cleaning that are preferred in 

some contexts for the sake of preserving core competencies (Ogundipe 2019). 

 

Work force management presents a challenge. Turn over of 200% annually, as estimated, 

contributes towards recruiting and training costs. Reliability of the recruited persons, 

quality training, and incentives therefore remain top of the agenda in maintaining quality of 

services (CleanLink 2023). 

 

Quality assurance and adherence to regulation are aspects of the managerial strategy. 

Quality monitoring through inspection checklists, audit, and performance indicators (e.g. 

INSTA 800 within the Nordic region) serve in maintaining hygiene standards. 
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Standardized schemes such as the ISO 9001 and KPIs such as counts of dust and 

complaints are practiced extensively to measure and improve cleaning services (Nilsen et 

al. 2002). 

 

2.3  Pricing Models in Office Cleaning Services 

 

Pricing strategies for office cleaning tend to fall into three broad categories: cost-based, 

competition-based, and value-based pricing (Qualtrics 2024). Cost-based pricing involves 

adding a markup over the total expense of labor, material, and overheads. It is the most 

simple method but may ignore market conditions. 

 

Competition pricing makes the prices competitive with those of rivals. Cleansing 

companies bid low where there are competitive bidding conditions in the hope of obtaining 

contracts, perhaps going for a trade-off of profitability. This reduces labor costs and the 

quality of the service offered (Nilsen et al. 2002). While the method acquires contracts, in 

the long term, it is not viable. 

 

Value pricing considers the benefits the client perceives they are getting, and not 

necessarily the actual costs. For example, services yielding environmentally friendly 

cleaning or lower absenteeism are frequently able to command higher premiums.Value-

added services like access to partners with another heating, ventilating, and air 

conditioning (HVAC) providers are used by some companies to add more value and 

differentiate themselves. 

 

In practice, providers apply a blend of these methods. Annual and monthly payments based 

on the cost model are common, but competitive and value considerations influence 

adjustments. Profitability, market competitiveness, and value communication are 

successfully addressed through effective pricing (Grand View Research 2024). 
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2.4  Service Quality and Customer Satisfaction 

 

In the cleaning industry, delivering high-quality service plays a major role in retaining 

clients and securing long-term contracts. Service quality is typically judged by how well it 

meets client expectations—something that often depends on skilled staff, honoring 

agreements, and proactive communication. 

 

 

Figure 1: Relative importance of Service Dimensions (Parasuraman et al 1990) 

 

The SERVQUAL model, which was created for services, measures service quality on five 

aspects: tangibles, reliability, responsiveness, assurance, and empathy. All these aspects 

match with customers' perceptions of cleaning services (Suraja et al. 2020). 
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Figure 2: Conceptual model of service quality by (Parasuraman et al 1990) 

 

The service improvement process can effectively be completed by closing the gap between 

the expectations of the customer and the experience they actually have. Suraja et al. 

(2020), reported using the SERVQUAL in the Indonesian cleaning industry, that they were 

quite satisfied. Imparting quality service, monitoring complaints and feedback process is 

one of the best ways to find out weaknesses, and get better the delivery. 

 

Happy customers are more likely to be willing to pay more and extend the contract. One 

such Finnish experience with ISS indicated that sticking with schedules and timely 

communication were both strong drivers of satisfaction (Kalyan 2012). 

 

Operational standards like ISO 9001 and country-level regulations (e.g. environmental 

guidelines) offer service consistency frameworks (ISO 2015). Quality control is 

increasingly supported by digital tools such as sensors and real-time report platforms. 
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Fundamentally, driven and competent employees have the ultimate role in making service 

delivery reliable. 

 

2.5  Data-Driven Pricing Models in Service Industries 

 

Quantitative methods, specifically multiple linear regression (MLR) are most often used 

when constructing service industry pricing models. It enables one to analyze how various 

independent variables like office size, frequency of cleaning, and material of the floor 

influence the price (Hair et al. 2014). 

 

A controlled questionnaire employed in this research collected information on these 

variables with the aim of constructing a predictive model. This data-driven approach 

enables proper, standardized pricing and informs resource allocation decisions. With both 

internal costing and market patterns, businesses are able to marry their pricing with 

operational conditions and customers' expectations (Hair et al. 2014). 
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3  Research methodology  

This chapter of the research gives a detailed account of the research methodology used in 

this thesis that can be effective in dealing with the research questions raised in Chapter 1. 

The main objective of this thesis is to develop an improved price model for the office 

cleaning services provided by All-Rounders Oy, which addresses a business issue of price 

competitiveness in the Finnish market. The price for cleaning services is currently mainly 

experience and personal know-how based, and not based upon documented or data-driven 

procedures. In order to obtain this goal, research methodology is organized systematically 

into two subsections. 

 

The core business challenge targeted by this thesis concerns pricing competitiveness of 

All-Rounders Oy's office cleaning services. All-Rounders Oy is challenged with finding 

competitive yet profitable pricing models, based on different requirements of customers, 

expectations, and conditions of the market. Three core research questions were established 

to address this challenge: 

 

 

What factors influence the price and service provision of office cleaning services?  

What is the model price for office cleaning in Finland?  

How can data and key pricing factors will be used to develop a pricing model for office 

cleaning services?  

 

With these research questions, a mixed-methods research methodology was employed. The 

choice of methodology was justified to enable capturing rich, comprehensive insights from 

customers, competitors, and industry experts, as well as to quantify market data and 

company-level data to construct an optimal pricing model. The methodology aligns with 

comparable studies found in tangled pricing dynamics, which state that the integration of 

qualitative inputs and quantitative modeling optimally resolves complex business issues 

(Paul et al. 2021). 
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3.1  Data Collection Process 

 

In this research, the data collection process was primarily based on the design of a 

systematic survey instrument and the collection of empirical data associated with the 

service quality and pricing aspects. The survey questionnaire was devised according to the 

SERVQUAL model, which is anchored on five service quality dimensions: facilities, 

reliability, response, guarantee, and morality (Appendix 1. Survey questionary). The 

respondents of the questionnaire included operational decision makers including office 

managers, chief executive officers (CEOs) and chief financial officers (CFOs), who are 

typically responsible for selecting and managing outsourced cleaning services in 

organizations. 

 

The component in the questionnaire was 15 structured questions targeted to assess the 

perceptions and expectations of clients about these points, in addition to some pricing 

sensitivity questions and questions relating to factors that lead to making purchase 

decisions. Both current customers of All-Rounders Oy and possible clients in the Finnish 

market were the subjects of this survey and 50 valid responses were recorded. The survey 

was also reviewed and validated by two industry experts for making it reliable and 

appropriate. They helped identify areas needing improvement, as well as market contexts 

where more clarity was necessary among the points included. Their recommendations 

helped tremendously refine the survey instrument taking into consideration accuracy in the 

data collection. 

3.2  Multiple Linear Regression Pricing Model 

 

In particular, the survey inquiries focusing on the office area (Question 6), weekly cleaning 

services frequency (Question 10), the main flooring material (Question 8), and the daily 

users count of the facility (Question 9) will provide the quantitative inputs that will be used 

in the regression model (Appendix 1. Survey questionary). The theoretical basis for each of 

these variables is strong: for instance, bigger offices operate sitting higher cleaning costs 

because they require greater manpower and thus higher operation resources, in addition to 

that, users are predominant in the process that leads to the rise of service frequency thereby 

increasing costs (Indounas 2019). Furthermore, the distinction between the types of 
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flooring may result in a direct correlation to the necessary resources, complexity of the 

provision of services, and hence the price (Hair et al 2014). 

 

The multiple linear regression method will lead this study to identify in specifics the 

strength and the importance of every factor's effect on the monthly cleaning bills, hence 

directly solving the main research question on the crucial determinants of the price. The 

output regression model will give the mean and average values of each independent 

variable directly highlighting their separate addition to the entire service cost. Model 

verification comprised of tests such as normality, linearity, homoscedasticity, and 

multicollinearity will apply hence confirming the reliability and credibility of the findings 

through assurance that the model is solid (Field 2018). 

 

3.2.1  Formulating the Multiple Linear Regression Equation 

 

The general form of the Multiple Linear Regression (MLR) model predicts the value of a 

dependent variable based on several independent variables. The general formula of an MLR 

model can be represented mathematically as follows: 

 

y𝑖 =  β0 + β1𝜒𝑖1 + β2𝜒𝑖2 + ⋯ + βp𝜒𝑖𝑝 +∈𝑖 

 

In this general formula, 𝑦𝑖 is the dependent variable, the result that is predicted, and 𝜒𝑖1, 𝜒𝑖2, 

…, 𝜒𝑖𝑝 are independent variables, also known as predictors or explanatory variables. The y-

intercept and is identified by β0 which is the expected value of 𝑦 with all predictors all zeros. 

The coefficients 𝛽1, 𝛽2, …, 𝛽𝑝 provide the magnitude of the impact of each independent 

variable, adjusted for all others held constant, of the dependent variable. Finally, the residual 

term ∈𝑖 is a reflection of that variation which was not explained by the model and serves as 

the random error or unobserved effects. This formulation enables the analysts to compute 

the joint impact of multiple independent factors on a single outcome in a statistically 

meaningful fashion (Hayes 2025). 
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With the key variables defined, the multiple linear regression model can be specified. The 

general form of the pricing model is: 

 

Price𝑖 =  β0 + β1(OfficeSize𝑖) + β2(CleaningFrequency𝑖) + β3(OccupancyLevel𝑖)

+ β4(FloorMaterial𝑖) +∈𝑖 

 

In this equation, Pricei refers to the monthly maintenance cost for each office, and ∈i 

represent everything the model does not account for, such as small variations, special 

contract terms, or local cost differences. The formula's components are each of uttermost 

importance.  

 

The intercept β0 is the base price when all other factors are zero. It often reflects the 

minimum base cost. β1 shows how much the price increases as the office size grows, while 

β2 reflects the added cost when cleaning becomes more frequent. β3 captures the effect of 

how many people use the space. More people usually means more cleaning work. Lastly, 

β4 tells us if certain floor materials make cleaning more expensive, for example, if carpets 

take more effort than hard floors. All the values in this model are set up to stay realistic. 

None of the factors reduce the price, which helps the model stay aligned with how pricing 

actually works in real life. 

 

The linear equation presented above features an explicitly additive pricing model. The 

predicted price in this model is the sum of a base price and the individual contributions 

from each factor. The model is easy to understand since each β coefficient is associated 

with a known factor, making it an interpretable and transparent model – a feature which is 

essential for a business analytics application. If the model is based on OLS regression, 

β0. . . β₄ would be chosen to make the error sum squared with no limitations, so it may 

happen that a negative coefficient is returned due to an inverse relationship or 

multicollinearity in the data. However, in this research a non-negativity constraint on all 

β’s to be consistent with the prior information that none of these factors should decrease 

the price. This, in turn, leads us to a Non-Negative Least Squares problem, which is 

presented in the following. 
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3.2.2  Non-Negative Least Squares Estimation of Coefficients 

 

Non-Negative Least Squares (NNLS) is a variant of the ordinary least squares method that 

adds inequality constraints requiring all coefficient estimates to be ≥  0 (Wikipedia 2024). 

In practical terms, we seek the best-fitting regression line (or hyperplane in multi-

dimensional space) under the condition that β₀, β₁, β₂, β₃, β₄ are all non-negative. By 

imposing this restriction, we convert some domain knowledge into the model. This is a 

guarantee that the final pricing formula will be easily understandable and interpretable 

since no term will re-enter the price. In the applications where the non-negativity condition 

holds, e.g. in pricing models, not only is it natural but it also simplifies the presentation of 

the model to the stakeholders (SAS Institute 2024). 

 

Mathematically, the coefficient estimation involves solving the following constrained 

minimization problem:  

 

 ∑(y𝑖 − [β0 + β1x𝑖j + β2x𝑖2 + β3x𝑖3 + β4x𝑖4])2,

n

𝑖=1

β₀,β₁,β₂,β₃,β₄ 
min  

 

subject to the constraints. β0 ≥ 0, β1 ≥ 0, β2 ≥ 0, β3 ≥ 0, β4 ≥ 0. Here n is the number 

of observations (survey responses), yi is the actual price for observation i, and xij is the 

value of predictor j for observation i. The objective function describes it as being the 

Residual Sum of Squares (RSS), which defines the sum of the squares of the differences 

between the real prices and the ones the model has estimated as a total. By lowering RSS, 

we get the best line of fit. One of the extra conditions βj ≥ 0 that stands for each of the 

coefficients being greater than or equal to zero guarantees that any of the factors will have 

no negative effect on the price and, thus, the constraints incorporate our belief. 

 

The Non-Negative Least Squares (NNLS) method was selected for this study as it fits well 

with the practical and logical constraints of pricing in this cleaning service industry. NNLS 

ensures all estimated coefficients remain non-negative and positive in the sense that no 

factor like office size, occupancy, or frequency of cleaning can possibly reduce a service 
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price. This should help interpret the model better, preventing grotesque or illogical 

implications, like negative effects on pricing. Above all, it promotes transparency and 

consistency, which is crucial while developing a reliable. 

 

The selection of the Non-Negative Least Squares (NNLS) method was validated by its 

strong alignment with practical pricing logic, where input factors should not reduce the 

final service cost. For instance, increasing office size or cleaning frequency would 

logically increase the price rather than the opposite. Negative coefficients, which could 

arise from any kind of data variability or multicollinearity, are kept out of the model under 

NNLS, making interpretation a possibility. The comparison of NNLS with OLS results and 

validation with a test dataset further strengthened NNLS as a reliable and practical method 

to develop a transparent pricing model. 
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4  Data presentation and analysis  

 

This chapter introduces empirical observations based upon the formal survey of customers 

as part of this research. The chapter is organized into three sections: survey result 

explanation and interpretation, cleaning and data treatment, and construction of a data-

driven price model. 

 

4.1  Company Background: All-Rounders Oy 

 

All-Rounders Oy is a Finnish company that focuses entirely on B2B cleaning services. 

Originally involved in other sectors such as logistics and waste management, the company 

has now sold those parts of its business to concentrate fully on professional cleaning. Its 

operations are divided into two main areas: general cleaning and bus maintenance 

cleaning. In general cleaning, the work is carried out through a partner model, where 

cleaning services are performed by subcontracted partners and their employees. In bus 

cleaning and daily maintenance, All-Rounders uses its own team of around 30 employees 

alongside selected partners. Two years ago, All-Rounders strengthened its market position 

by acquiring Dastia Siivous, making it a nationwide operator. Today, the company works 

with more than 20 partners and has over 500 people involved in its service operations 

when including both direct and partner-employed workers. 

 

In recent years, All-Rounders have clearly shifted towards data-driven development. A 

While the cleaning industry has traditionally relied on quantitative output, All-Rounders is 

now focusing on qualitative growth powered by data. The firm is investing into data 

collection and usage to enhance operations, enhance transparency, and remain competitive. 

By using digital tools and structured data, All-Rounders hopes to make wiser business 

decisions and deliver greater value to its constituency. This transition is enabling the firm 

to enter a new era whereby such data culminates into long-term corporate growth and 

competitive advantage. 
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4.2  Survey Results 

 

This section contains the graphical representation and analysis of the data from survey 

questions, explaining each figure's relevance to the thesis objectives. 

 

 

 

Figure 3: Importance of Cleanliness (How important is the cleanliness of your premises?) 

 

The survey results clearly presents that cleanliness is a top priority in the workplace. Over 

85% of respondents rated its importance as either "very important" or "fairly important." 

This strong response highlights the necessity for office cleaning services as an essential 

requirement for all businesses. 

 

Figure 4: Preferred Flooring Material (What is the main surface material for the floors in 

your premises?) 
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The survey results illustrates that the most common type of flooring among respondents is 

carpet, accounting for 43% of responses (22 out of 51). The second most popular choice is 

plastic carpet or laminate, which represents 24%, followed by parquet, cork, or linoleum at 

18%. These preferences indicate a tendency for softer and easier-to-maintain surfaces. In 

contrast, ceramic tiles make up only 12%, while concrete and stone blocks are even less 

common at 4%. Based on these findings, it is recommended that office cleaning services 

prioritize carpet restoration and be prepared to handle a variety of flooring types. 

 

 

 

 

Figure 5: Cleaning Frequency (How often does a cleaner visit your office?) 

 

The survey proves that most offices are cleaned once a week, with 17 reports noting this 

frequency. The next most common cleaning frequencies are twice a week (12 reports) and 

five times a week (11 reports). Fewer offices reported cleaning three times a week (8) or 

less than once a week (2). Only one office had daily cleaning services (seven days a week), 

and none had cleaning four or six times a week. These findings suggest that most 

businesses choose cleaning services between one and five times a week, indicating that the 

size, usage, and budget of the office play important roles in deciding the cleaning 

frequency. 
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Figure 6: Customer Satisfaction with Current Cleaning Contract (How well do you think 

your current cleaning contract meets your service needs?) 

 

The survey results show that customers are generally satisfied with their current cleaning 

contracts. Most respondents rated the quality of performance, contract details, pricing, and 

overall customer experience as either excellent or good. While there are some moderate 

ratings in various areas, a few respondents did report issues with pricing or customer 

experience. Overall, the feedback suggests that the current services are satisfactory, but there 

is room for improvement, particularly in terms of pricing transparency and enhancing the 

customer experience. 

 

 

 

 

Figure 7: Communication Preferences (How do you contact your current cleaning service 

if you have questions or need changes to the service?) 
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Most respondents, 86%, prefer to communicate with a specific contact person for questions 

or requests about their service. Only 6% prefer to reach out to the customer service 

department, and no one chose the website contact form. Additionally, 8% of respondents 

selected "Other" when asked about their cleaning service's recruitment method. Face-to-

face communication is essential for building trust and ensuring high-quality service in the 

cleaning industry. 

 

 

 

Figure 8: Reasons for Importance of Cleanliness (Why is cleanliness important to you?) 

 

Respondents identified cleanliness as mainly important for keeping employees comfortable 

and safe, which in turn improves the company's reputation as an employer. This view was 

expressed by 52% of those surveyed. The second most common reason, cited by 33%, was 

the focus on consumer well-being and operational safety. Other motivations included 

business needs, product security, and site preservation, making up 15% of the responses. 

Overall, these findings indicate that both workers and managers see cleanliness primarily 

as a way to enhance employee satisfaction and the company's professional image, while 

also contributing to customer satisfaction and operational efficiency. 

 

These insights validate the need for tailored cleaning service offerings and support the 

development while a data-driven pricing approach should match customer expectations and 

perceptions of value. 
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4.3  Data Processing & Cleaning 

 

The dataset compiled from responses to the structured questionnaire used in this study. 

Each value represents an individual observation based on office cleaning service 

requirements, including variables such as office size (in square meters), cleaning frequency 

(per week), occupancy (number of daily users), and floor material complexity. The floor 

material was recorded as a numerical proxy based on the cleaning difficulty scale (e.g., 

1.02–1.08). The intercept is included to support regression modeling. This structured data 

serves as the foundational input for the regression analysis (both NNLS and MLR), 

enabling accurate model calibration and the identification of key cost-driving factors. 

 

The dataset had some entries that were removed because of clear inconsistencies with the 

real-world pricing logic. One example is that it is not realistic, 500m ², that specifically 

clean the office for only €50. This is important because we should even consider industry 

standards and their operational costs. On the other hand, too high occupancy rates along 

with low pricing, or frequencies of cleaning that seem weird where issues. After cross-

checked these outliers using All-Rounders’ internal pricing knowledge and practical 

experience. Removing these unrealistic data points helped improve the accuracy and 

reliability of the final pricing model. 

 

Intercept Office Size Frequency Occupancy Floor Material Actual Price 
1 250 4 30 1,06 250 
1 250 4 10 1,04 260 
1 500 4 20 1,04 325 
1 250 4 20 1 345 
1 500 4 30 1,08 350 
1 500 4 30 1,02 406 
1 500 12 20 1,08 443 
1 500 4 60 1,02 480 
1 250 4 20 1,04 500 
1 250 4 30 1,06 500 
1 500 8 30 1,08 500 
1 500 20 20 1,08 600 
1 500 20 20 1,08 620 
1 1000 8 30 1,04 622 
1 500 20 20 1,08 631 
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1 250 8 20 1,04 690 
1 500 12 30 1,04 700 
1 500 20 30 1,08 731 
1 500 12 30 1,02 789 
1 500 8 30 1,08 800 
1 500 12 60 1,04 800 
1 1000 8 30 1,08 846 
1 2000 8 60 1,08 1049 
1 1000 8 20 1,02 1125 
1 3000 8 50 1,04 1200 
1 1000 20 50 1,08 1200 
1 2000 8 60 1,08 1310 
1 1000 20 60 1,08 1500 
1 2000 12 80 1,08 1500 
1 1000 16 60 1 1695 

 

At the very beginning, 50 survey responses from office cleaning service clients were in the 

dataset. After data cleaning and validation, 30 observations retained for analysis. Invalid 

entries were discarded so as not to compromise the reliability of the dataset. These 

included, among others, an extremely low price for cleaning a large office area and 

suspicious frequency-occupancy combinations. Each valid observation included six 

variables: an intercept term for regression, office size (in square meters), cleaning 

frequency (times per month), occupancy level (average daily users), floor material 

(numerically coded based on cleaning difficulty), and the actual monthly cleaning price in 

euros (excluding VAT). 

 

 

 

Figure 9: Occupancy and Cleaning Frequency After Data Cleaning and Standardization 
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In the last iteration of the dataset, occupancy values were adapted to be multiples of ten. 

The step was made to decrease the variability that was not needed and to make the data 

consistent, as the multiples by five resulted in small changes that were too much and could 

affect the regression model. By rounding to the nearest ten, the dataset became more 

uniform and better fit for iterations and data analysis. In addition, the cleaning frequency 

data that, was obtained from the survey originally in weekly formats, was changed into 

monthly values to meet the monthly pricing model and to achieve a unit of measure that 

was uniform in all variables.  
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4.4  Pricing Model 

 

 1.  # Step 1: Import necessary libraries 
 2. import pandas as pd 
 3. import numpy as np 
 4. from scipy.optimize import nnls 
 5. from sklearn.metrics import mean_absolute_error, r2_score 
 6. 
 7. # Step 2: Load the dataset (make sure the Excel file is 
uploaded in Colab) 
 8. df = pd.read_excel('/content/data.xlsx') # Adjust the path if 
needed 
 9.   
10. # Step 3: Define independent (X) and dependent (y) variables 
11. X = df[['Intercept', 'Office Size', 'Frequency', 'Occupancy', 
'Floor Material']].values 
12. X = np.array(X, dtype=np.float64) # Ensure all data is numeric 
13. y = df['Actual Price'].values 
14.   
15. # Step 4: Apply NNLS regression 
16. coefficients, _ = nnls(X, y) 
17. y_pred = X @ coefficients  # Predict prices using the model 
18.   
19. # Step 5: Calculate model accuracy metrics 
20. rmse = np.sqrt(np.mean((y - y_pred) ** 2))  # Manual RMSE 
21. mae = mean_absolute_error(y, y_pred)       # MAE from sklearn 
22. r2 = r2_score(y, y_pred)                   # R² from sklearn 
23.   
24. # Step 6: Print results 
25. print(f'RMSE (Root Mean Square Error): €{rmse:.2f}') 
26. print(f'MAE (Mean Absolute Error): €{mae:.2f}') 
27. print(f'R² (Coefficient of Determination): {r2:.2f}') 
28.   
29. # Optional: Show the coefficients for reference 
30. coef_names = ['Intercept (β0)', 'Office Size (β1)', 'Frequency 
(β2)', 'Occupancy (β3)', 'Floor Material (β4)'] 
31. for name, coef in zip(coef_names, coefficients): 
32.     print(f'{name}: {coef:.4f}') 
 
RMSE (Root Mean Square Error): €194.55 
MAE (Mean Absolute Error): €153.06 
R² (Coefficient of Determination): 0.75 
Intercept (β0): 0.0000 
Office Size (β1): 0.2381 
Frequency (β2): 24.4181 
Occupancy (β3): 9.2096 
Floor Material (β4): 0.0000 
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The study implemented Python modules pandas for data control alongside numerics 

handling through numpy and access to Non-Negative Least Squares (NNLS) regression 

functionality through scipy.optimize. The NNLS regression function access becomes 

available through scipy.optimize during the pricing model creation process. The cleaned 

data from excel is imported through pandas into the Python environment. The first check 

for data integrity involved checking for proper identification of all features such as 

intercept, office size, frequency, occupancy, floor material, and actual price. 

 

After specifing the independent variables (X), all of which were pertinent to price 

considerations, and the dependent variable (y), which replicated actual price values drawn 

from the dataset. The intention was to obtain precise regression coefficients through the 

utilization of the NNLS algorithm. 

 

The implemented regression algorithm provided the following results: 

 

Pricei =  0 + 0,24(OfficeSizei) + 24.42(CleaningFrequencyi)

+ 9.21(OccupancyLeveli) + 0(FloorMateriali)+∈, 

 

Through this resulting algorithm researchers accomplished their goal by developing a data-

based pricing approach which replaces traditional qualitative pricing practices. The model 

system provides practical knowledge and enables duplicate implementation while 

establishing. 

 

4.5  Model Validation and Accuracy 

 

In order to validate the reliability and the predictive power of the created pricing model, 

over the dataset of 30 observations, statistical validation was performed. The model was 

estimated with Non-negative Least square regression (NNLS) and independent variables 

were office size, cleaning frequency, occupancy level, floor material type and an intercept 

term. The model obtained model coefficients which were then used to generate predictions 

which were compared to the actual pricing data in order to evaluate the model’s 

performance. 
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To measure model accuracy statistical metrics were computed with the use of the 

sklearn.metrics module in python. Three well-established comparison standards were 

tested. Using this metric, an RMSE error of about €194.55 was obtained, equivalent to the 

square root of the mean of the squared differences between the true and predicted values. 

This can show how the remainders are grouped around the line of best fit. The Mean 

Absolute Error (MAE) was roughly €153.06 showing the average predictive error in terms 

of absolute error. Finally, the coefficient of determination (R2) was 0.75, so that 75% of 

the variance in actual office cleaning prices could be attributed to the model’s variables. 

The results presented here show that the model has high predictive validity, and is a good 

tool for aiding data-driven decisions surrounding pricing in the real-world domain of 

cleaning services.  
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5  Results and Discussions 

The main findings of the study in relation to the three research questions and discusses 

their implications for office cleaning service pricing. 

 

RQ1: What factors influence the price and service provision of office cleaning 

services? 

 

The survey results and regression analysis identified three key factors with the strongest 

impact on price: office size, cleaning frequency, and occupancy level. These findings were 

expected and are supported by prior research. For instance, Indounas (2019) and Hair et al. 

(2014) emphasize that in service-related pricing, the size of the business and usage 

intensity are significant cost drivers. Larger offices require more service hours, and 

increased occupancy leads to greater wear and higher hygiene requirements. Furthermore, 

cleaning frequency influences labor costs. Interestingly, flooring material was initially 

suspected to affect costs but was ultimately discarded from the final model due to its 

negligible impact. 

 

These three alone remained included in the model for pricing once statistical significance 

was tested. Occupancy, specifically, most strongly influenced price because of its 

association with usage intensity for shared amenities such as kitchen and toilet facilities. 

Frequency of cleaning came second, substantiating expected association between labor 

demand and price. Office space size was positively related to price, but its influence was 

incremental, suggesting physical space cannot be the sole determinate. Floor material, 

although considered initially, was not included in the latter model as it did not have a 

noticeable effect. It is consistent with professional opinions that while materials differ, cost 

is not significantly impacted by them under most everyday contracts. 
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RQ2: What is the model price for office cleaning in Finland? 

 

By running Non-negative Least Squares (NNLS) regression on a cleaned dataset of 30 

valid survey responses, in this study a practical pricing model was developed for predicting 

monthly cost of office cleaning services. Instead of assuming or guessing numbers from 

the industry, the model consumes actual inputs from clients such as office size, frequency 

of cleaning and occupancy level to calculate a fair price. For example, a company will 

need to pay additional nearly €100 if it increases the cleaning frequency from 4 to 8 times 

a month, which definitely makes sense, considering the extra load on the cleaning staff. 

Likewise more people in the office means increases more cleaning therefore the price rise 

gradually depending on daily occupancy. 

 

What is so useful about this model is the fact that it only has variables that actually impact 

pricing. It happened that the effect of flooring material, for example, was rather small, so it 

got removed from the model to make it more compact and concise. With NNLS however 

the model guarantees that there is no way that the factors can bring down the prices 

illogically which is a possibility in the traditional regression methods. This way of doing 

things does not only ensure increased transparency but is a consistent benchmark against 

which companies can compare quotes and make informed choices. It substitutes guesswork 

with data thereby providing both service providers and customers with a clearer picture of 

what costs. 

 

RQ3: How can data and key pricing factors be used to develop a pricing model for 

office cleaning services? 

 

By leveraging quantitative survey data and applying NNLS regression, this study 

demonstrated how empirical inputs can replace experience-based pricing practices. 

Herefore, the resulting model gives a replicable and scalable tool for cleaning companies. 

Such a tool allows them to keep pricing consistent, to transparently communicate with 

customers regarding price formation, and to forecast costs based on reasonable 

measurement rather than an imprecise act of judgment. This data-driven approach aligns 

with Talluri & van Ryzin's (2004) argument that structured pricing models can optimize 

both value creation and revenue management in service sectors. 
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The model was constructed based on a dataset that had been cleaned and validated, and 

was constructed to reflect business reality that the higher demands for services, the lower 

prices should never be. For instance, cleaning frequency was attributed with a strong 

positive coefficient which indicates that the more frequent the cleaning the cost rises as 

predicted. While floor received a coefficient of zero, indicating that it had not contributed 

meaningfully to pricing variation in this dataset, did the floor material. The NNLS method 

was selected to implement a restriction that the values took only non-negative values and 

hence no variable could irrationally decrease the sum of prices. This makes this model very 

interpretable for business users, easily understandable for implementation in practical tools 

such as the quote calculator. In the end, this is a model that offers a scalable, transparent 

pricing structure that cleaning companies can use to benchmark their offerings and back 

their pricing decisions with data driving the industry to more accountable and strategic 

approaches to pricing. 

 

Other insights and implications 

 

The pricing model was built using Python script and its scientific libraries such as 

‟Precision Data Analysis with Python” which uncovers the secrets of using scientific 

libraries such as Pandas tools, NumPy, and Scipy Optimize. These tools enable high 

computational accuracy and flexibility in model customization. Python's open-source 

framework is eminently suitable to apply constrained regression models like Non-Negative 

Least Squares (NNLS) to real-world business problems, as demonstrated in the work of 

Khadka (2020). The algorithm used in this thesis solves a convex quadratic optimization 

problem, guaranteeing uniqueness of the global solution. 

 

The NNLS simple algorithm developed by Lawson and his group (1974), based on an 

active-set method, does the work. It examines every coefficient for the itemings of 

allowable variations until the best-fitting solution is found that satisfies all constraints. This 

decision is also in line with real-world logic regarding prices, as every data point that was 

noticed has the size of an office and the service level is not zero. 
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The findings of this pricing strategy suggest that it can address a genuine issue that All-

Rounders Oy has been facing, which is, the absence of a predictable and repeatable 

approach to tailor the price to the customer. In the past, pricing decisions were primarily 

based on subjective experience and undocumented practices, as well as negotiations. This 

model closes that gap and can be used in electronic calculators or offers. 

 

This formula is a practical, reproducible way to calculate the prices of monthly 

cleaning services. Each coefficient can be interpreted simply. For example, the 

monthly price would increase EUR 92.10 with a 10-person increase in office occupancy. 

The model intentionally excludes the intercept and floor material to keep transparency and 

operational clarity both of them. 

 

5.1  Pros and cons of this model 

 

This pricing model's greatest strength is its transparency and practicality. It is grounded in 

real data, which is the result of cleaning industry decision-makers' inputs, hence it operates 

based on facts and reality. The method of non-negative least squares is used, which implies 

that each coefficient leads the price logic to be, and every factor only increases costs in 

accordance with the actual behavior of service prices. This model is easy to grasp, we can 

explain it and use it in business settings. It also offers direct customization or integration 

with pricing tools and calculators. 

 

Another major benefit is the model’s focus on the most influential variables: office size, 

cleaning frequency, and occupancy level. The capability of improving the accuracy of the 

model is kept simple without the unnecessary vertices of practically and statistically 

insignificant inputs, like the floor material, and thus, the model is efficient. Using the 

Python for the calculation ensures scalability and reproducibility in future applications. 

 

The model is not without its limitations. It relies on self-reported data, which can be 

subject to human error or bias. Especially in values like occupancy, which showed to have 

a strong impact on pricing. If the occupancy data is inconsistent or inaccurately estimated, 

it could skew the predicted results. Also, while the removal of floor material improved 

model goodness, there could be cases of very specialized cleaning in which the same 
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variable might be significant, as a result, excluding it may cut down responsiveness in 

more extreme scenarios. 
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6  Conclusion 

 

This thesis tries to develop a completely transparent, reliable, and practical pricing model 

for the office cleaning sector. For gathering and processing out structured data from field 

experts by examination, thorough study of the method has created the price matrix that 

functions the best and is based on three significantly important elements: the office size, 

cleaning cycle, and the number of users of the office. The employment of Python and the 

Non-negative Least Squares (NNLS) method as regression in this model perfectly fit the 

requirements of their use, as they yielded a non-negative price model which corresponds to 

the actual office cleaning business ambience. 

 

The analytical process uncovered several useful insights, especially emphasizing the 

significant impact of occupancy, which accentuates the need for accurate and consistent 

occupancy data collection in operational environments. Although some variables, such as 

floor material and base pricing, were ultimately excluded in the final model due to a limit 

in statistical and practical relevance, their potential significance in specialized scenarios 

could warrant future exploration. 

 

Evaluating both strengths and limitations, it is clear the advantages of this pricing model 

surpass its inadequacies. It provides tangible benefits to service providers and clients alike. 

Enhancing pricing transparency, predictability, and facilitating more strategic decision-

making. Moreover, the clarity and simplicity of the model make it readily adaptable for 

automated tools and scalable business applications. 

 

Looking ahead, this thesis provides an excellent foundational framework for continuing 

development. Future research can be done on the basis of this work incorporating more 

variables, using larger datasets as well as more sophisticated analytical techniques. 

Moreover, the continuous improvement and incorporation of more industry data will 

eventually bring this framework to a point where it can become a complete, widely 

applicable pricing tool across various market conditions. 
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6.1  Future Research Directions 

Future development of this model requires a bigger dataset and enhanced regional 

coverage. The research employs 30 cleaned observations from one particular location yet 

maintains validity for initial assessment but restricts the results' broader application. The 

proposed dataset expansion includes responses across different Finnish cities and company 

sizes and industry sectors. The expanded model refinement would improve its performance 

across diverse market conditions. A larger dataset enables developers to construct 

customized pricing systems suitable for various market segments including corporate 

offices and public institutions and co-working spaces. Expanding the model with seasonal 

features along with weather insights from labor data and neighborhood affordability 

metrics will improve its forecasting performance. 

 

Beyond expanding the dataset, future research could also explore the use of non-linear or 

machine learning models to improve predictive accuracy. This research used the NNLS 

procedure to obtain understandable results yet improved models such as random forests 

with support vector regression and neural networks could discover more complex variable 

interconnections. The analysis techniques uncover patterns which linear models cannot 

identify such as the point at which maximizing price becomes less effective with higher 

occupancy rates. Future research should examine the price modeling of specialty services 

including disinfection protocols and green cleaning and also address different pricing 

scenarios that emerge from high-risk settings such as hospitals or laboratories. A hybrid 

model that assimilates qualitative factors including customer satisfaction scores and 

perceived service quality would deliver a broader pricing examination by combining 

quantitative data with customer perceptions according to current service marketing 

thinking. 
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Appendices 

 

Appendix 1. Survey questionary  

 

 

No. Survey Question 

1 What is the name of your company? 

2 Is your company responsible for purchasing your cleaning services? 

3 Who is responsible for purchasing cleaning services? (Options: Managing 

director, CFO, Office Manager, Property Manager, Someone else) 

4 How important is the cleanliness of your premises? (Options: Very important, 

Fairly important, Neutral, Pretty trivial, Not important at all) 

5 Why is cleanliness important to you? (Options: Comfort and safety of personnel, 

Customer comfort and safety, Business requirements, etc.) 

6 What is the area of your office that is covered by your cleaning contract? 

(Options: <250m², 250–500m², 500–1000m², etc.) 

7 What spaces does your office consist of? (Options: Offices, Meeting rooms, 

Kitchens, Toilets, Showers, etc.) 

8 What is the main surface material for the floors in your premises? (Options: 

Carpet, Laminate, Tile, Concrete, Parquet, etc.) 

9 How many daily users are there in the space? (For: Workstations, Personnel, 

Customers, Other) 

10 How often does a cleaner visit your office? (Options: <1/week, 1–7 times/week) 

11 What is the cost of your maintenance cleaning per month (VAT 0%)? 

12 How well do you think your current cleaning contract meets your service needs? 

(Ratings for Service Quality, Content, Price, Customer Experience) 

13 How do you contact your current cleaning service if you have questions or need 

changes? (Options: Designated contact person, Customer service team, Contact 

form, Other) 

14 What would be your preferred method of communication with the service 

provider? (Same options as Q13) 

15 Do you want to receive the research results? (Options: Yes, No) 
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