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Abstract 

Return on Investment (ROI) analysis 

plays a primary role in business strategic 

planning; however it is not such a 

straightforward process in itself. From 

the perspective of a Language Service 

Provider’s (LSP) case study, an econom-

ic impact analysis of machine translation 

(MT) technology usage is required. Po-

tential initial development and customi-

zation costs are investigated, as well as 

estimations of financial consequences re-

sulting from the use of MT in profession-

al translation. Different courses of action 

are weighed up, and supporting argu-

ments are presented for the strategy of 

choice. 

1 Introduction 

There is a current need for accurate ROI analysis 

schemes for LSPs. As Wiggins and Vashee 

(2012) discuss, LSPs that have not incorporated 

MT in their internal workflow by 2015 will be 

facing the risk of bankruptcy. Moreover, both 

researchers and professionals agree it is out of 

the question whether LSPs should implement the 

usage of MT in their respective businesses or not. 

The question has shifted to how LSPs can profit 

from the usage of MT internally and harvest the 

proven benefits. 

ROI calculation models for LSPs are not only 

required to include predicted sales rates of MT 

translation, but also the customer relationship 

process. This combines additional tasks such as 

proofreading, document conversion, and revision, 

among others. Therefore, revenue is not the only 

factor relating to translation impacting the com-

pany’s financial gain. The aim of the paper is to 

deliver a financial comparison between different 

internal MT solutions within a LSP. It also aims 

to propose a winning business strategy based on 

the difference in magnitudes of gain and cost for 

three possible courses of action. The first pro-

posed course of action is against the use of MT, 

when human translation of incoming documents 

is provided to clients. The second option discuss-

es the delivery of post-edited ma-chine transla-

tion output to customers using an open-source 

MT decoder. The final option leans towards the 

delivery of post-edited MT translation using a 

commercially-distributed MT tool, implying that 

no internal development is involved. The argu-

ment proposed is that the ratio between the mag-

nitude of investment gain to the magnitude of 

investment costs (ROI calculation) increases 

when post-editing output of a customized open-

source MT decoder is delivered to clients. An 

open-source solution is preferred, based on low 

initial investment cost. An estimation of the MT 

output is possible when the development of MT 

models is concentrated in-house. Consequently, 

it is suggested that when investing in MT devel-

opment in-house, the output is more predictable 

and reflects better on the LSP’s standards of 

translation quality than when purchasing a li-

censed MT solution. 

LSPs, as a specific type of an organization, 

have an inconsistent flow of clients but continu-

ous demand for translation services. Due to this, 

expected revenue prediction is challenging. 

When engaged internally with MT development, 

a LSP cuts costs on obtaining a license for other 

available solutions. Excluded costs are fees for 

third party provision of translations. Included 

costs are development costs and hardware pur-

chase. It is expected that the LSP does not share 

internal development costs with its clients; there-

fore there is a need for a more accurate ROI 

analysis model tuned to the LSP’s specific needs 

and requirements. 
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With open-source MT solutions internal costs 

of implementing MT systems decrease. The ini-

tial investment cost is lower than when buying 

MT licensed solutions. No benefits are shared 

with another MT solution provider. No external 

dependencies are present and the business con-

trols entirely the MT development course of ac-

tion.  

Reflecting on all of the above, a one can sug-

gest a model for ROI calculations for a LSP, 

which is described in Section 7 Comparative 

analysis. Section 2 defines ROI in a LSP context. 

Section 3 discusses related literature and relevant 

findings from a competitor’s perspective. Section 

4 concentrates on costs and benefits arising from 

these outlays. Section 6 gives an interesting in-

sight into unpredictable challenges such as ven-

dor pricing model and its impact on the business. 

Finally, Section 7 concludes the paper. 

2 Return On Investment 

As discussed briefly in the Introduction, ROI is 

the ratio between the investment gain and cost 

magnitude. According to DePalma and Hills 

(2010) ROI “is a calculation of the benefits that 

result from spending money or allocating 

resources. … Other organizations measure their 

return in terms of pumping up brand awareness, 

gaining market share, saving money, or reducing 

support calls”. The ROI formula follows as 

shown in Figure 1.: 

 
Figure 1: LSP ROI formula 

 

In an LSP-context ROI is measured in relation 

to stakeholders’ satisfaction, reduced time of 

translation, customers’ added value such as ac-

celerated time to market (TTM) in international 

markets, among others. Most importantly, a LSP 

would calculate investment gain in terms of re-

duced costs of the internal translation and docu-

ment delivery process. When MT contributes to 

faster translation delivery for a lower price, the 

LSP, following the same document processing 

tasks and delivering the same order, is capable of 

producing more for the time required before MT 

incorporation in the daily business. 

 

3 Relevant Literature 

Not much relevant literature can be found on the 

specific topic of estimating ROI in a LSP con-

text. Nonetheless, different language and transla-

tion technology professionals have invested time 

and effort into discussing business and pricing 

models, which shed more light on ROI calcula-

tion. Sojnóczky (2013) emphasizes on margin 

calculation and stakeholders’ satisfaction in the 

case when MT output is post-edited and deliv-

ered to the clients. Sojnóczky, the managing di-

rector of Hunnect1, implements a business mod-

el, which concentrates on margin shrinking bene-

fits and its results are directly projected to cli-

ents’ and translators’ satisfaction. Sojnóczky 

(2013) does not discuss LSP costs for internal 

MT development. He emphasizes on margin 

shrinking, which is directly linked to investment 

gain. Hunnect’s translation provision process 

involves three tasks - translation, bilingual edit-

ing and proofing. The time estimation of these 

tasks per order, shown in percentage, is the fol-

lowing: translation requires 50% of the time, ed-

iting – 20%, proofing – 5%, and the rest 25% is 

the marginal buffer time. The time management 

planning for the post-edited MT output is as fol-

lows: 20% of the time is devoted to translation, 

30% - for post-editing (PE), 5% for proofing. 

The other 45% of the time is the margin time 

until delivery. In reality, Sojnóczky (2013) ob-

serves the margin time left after translation, post-

editing and proofing for Hunnect’s case is 50%. 

Therefore, the use of MT in the translation pro-

cess reduced the delivery time or 35% savings of 

time. 35% savings of time results in … quicker 

potential ROI. The vendor pricing scheme im-

plemented by Sojnóczky (2013) is that post-

edited MT is paid 60% of the original price. 

Consequently, the company cost for delivering 

an order is reduced by 40% and time to delivery 

is increased by 35%. As mentioned in Section 7, 

managers need to be careful when developing 

vendor pricing model strategies as it is a sensi-

tive matter. Additionally, Sojnóczky (2013) ob-

serves 68% increase of productivity among 

trained to post-edit translators, which reflects 

directly the translators’ pay. The statistics 

Sojnóczky (2013) observes show that the transla-

tors’ pay has increased with at least 1% instead 

of decreasing as feared.  

                                                 
1 http://www.hunnect.hu/ 
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Opposed to Sojnóczky (2013), McMahon 

(2009) estimates the post-editing costs of a 

commercial business for instant communication 

messaging translation. Interestingly, his cost es-

timations cover corpus management and acquisi-

tion, 5 to 200 GBP per year, customization costs, 

human resources training, 5 to 10 GBP per year, 

among others. He measures investment cost of 

product licenses to 100 GBP per year. Overall, 

the total investment costs are estimated to 180 

GBP per year. The predicted ROI for the first 

year after successful MT implementation equals 

to minus 30000 GBP, therefore is negative 

speaking in financial terms. The vendor pricing 

models is estimated to 65-85% of the original 

pay per word. What is intriguing is the fact bene-

fits are not only measured in money. McMahon 

(2009), as Sojnóczky (2013), measures the user 

satisfaction rate, which in the case of Lionbridge2 

has increased with 30-50%. The success rate 

measured varies between 5% and 25%. 

Wiggins (2013) gives yet another perspective 

of investment and MT implementation in Asia 

Online3 business environment. Some of the ad-

vantages of providing MT-incorporated solutions 

Wiggins (2013) list are reduced translation costs, 

faster delivery time, expansion of existing rela-

tionships with clients, broadening offered func-

tionality and opening  new market possibilities. 

Hernández-Lasa (2011) reports intriguing 

findings in a Sajan’s4 case study presentation. In 

Sajan, achievements due to the incorporation of 

MT in the translation process reach to 60% cost 

reduction and savings of 77% time to translate 

compared to the results of their customer’s pro-

prietary MT solution results. 

 

4 Costs and benefits 

In this section, the focus is drawn on LSP-

centered estimation of costs for the three 

scenarios suggested in the Introduction. The 

three scenarios are the following: no 

incorporation of MT in the daily business of a 

LSP, incorporation of internally developed MT 

solution, and incorporation of a licensed solution 

for MT in the translation process. All possible 

costs for each scenario are drawn and listed in 

                                                 
2 http://www.lionbridge.com/a 
3 http://www.asiaonline.net/ 
4 http://www.sajan.com/ 

tables. At the end of the Section, a cost 

comparison is attempted. 

Table 1. gives an overview of expected costs 

in translation. It is important to emphasize that 

the total cost of number of translated segments 

varies between vendors and language direction as 

the pricing models are adapted to fit best the 

expected translation effort. 

Table 2. expands the overview of costs to 

cover the whole translation process depending on 

the different services a LSP offers to its clients. 

Scenario 2 and 3 share some of the listed costs in 

Table 2, but include additional ones. The total 

cost of resources, for instance, includes human 

resources costs, hardware and software license 

costs, among others. 

 
Cost of Human Translation Abbreviation 

Cost of Number of Translated Seg-

ments 

Cosegm 

Cost of TM Segment Matches Cotmsegm 

Cost of Bilingual Editing Coedit 

Cost of Proof-reading Coproof 

Cost of Human Translation Cotran 

 

Table 1: Cost of Human Translation 

 

 
Cost of Translation Process Abbreviation 

Cost of Document Conversion Coconv 

Cost of Project Coordination Coproj 

Cost of Specific Services5 Coserv 

Cost of Translation Cotran 

Cost of Terminology Management Coterm 

Cost of Resources Cores 

Cost of Translation Process Cotrproc 

 

Table 2: Cost Translation Process 

 

As LSPs rely on technology, the minimal re-

quirements in place are the presence of a CAT 

tool system, and a project coordination frame-

work. Personnel training on CAT tool usage as 

well as project coordination usage induction are 

not regarded as costs in the current scenarios, as 

they are expected to have been completed. How-

ever, post-editing training and MT development 

                                                 
5 such as Apostile, Courier Services, Layout services, 

Certification, Urgency fees 
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training, among others, are considered as invest-

ment costs since they depend on the new in-

volvement of MT technology in the business 

processes. Therefore, the total LSP investment 

cost for providing pure human translation ser-

vices is presented in Figure 2: 

 

Figure 2: Scenario 1 Investment Cost Formula 

 

Table 3. aims to provide cost overview of 

translation within the context of Scenario 2, 

namely when a LSP incorporates in-house devel-

oped MT solution’s output in the translation de-

livery process. The emphasis comes down to the 

cost of the number of translated segments, which 

is marked with Comtsegm instead of Cosegm as in 

Table 1. For good language and translation mod-

els, when overall MT output BLEU score (Koehn 

2010) is higher than 65%, a MT pre-translated 

segment translation is paid 50% of the human 

translation rate per segment.  Consequently, 

Comtsegm = 50% *Cosegm. To our knowledge, our 

internal proofing costs do not change according 

to recent statistics. With time, these statistics can 

change and guide better pricing model develop-

ment. 

 
Cost of Human Translation Abbreviation 

Cost of Number of Translated Seg-

ments (Cost of Post Editing) 

Comtsegm
6
  

Cost of TM Segment Matches Cotmsegm 

Cost of Proof-reading Coproof 

Cost of Human Translation Comttran 

 
Table 3: Cost of Translation when MT solution is 

implemented internally 

 

Table 4. shows the translation process invest-

ment costs when MT is developed internally on 

LSP premises. The document conversion, project 

coordination, additional services costs, along 

with the cost of terminology management, and 

resources, are identical and the same as in Sce-

nario 1. It is interesting to note the costs that ac-

company internal MT development. These costs 

include but are not restricted to customization, 

                                                 
6 equal to 50% *Cosegm 

automation, software and hardware costs.  A cost 

for trainings is introduced. It covers project co-

ordinators MT training expenses. Additionally it 

includes MT specialist new methodology and 

approach trainings. These costs can be roughly 

estimated to the expenses incurred for the num-

ber of employees required per day. Depending of 

the scale of the MT projects, hardware costs for 

two servers allowing simultaneous translation 

requests can easily reach 60K euros. The hard-

ware cost is repetitive every year as more pro-

jects and users are expected to benefit from MT. 

The cost of customization and optimization in-

clude human development effort and is measured 

in man-hours. This cost is directly linked to the 

software licensing expenses as licensed tools are 

used to accelerate the MT specialists’ develop-

ment effort. More managerial tasks by human 

resources are required such as risk management 

monitoring and development of prevention plan 

strategies. 

Nevertheless, an important observation to be 

mentioned is that the additional investment costs 

do not need to be made when kicking-off an 
 

Cost of Translation Process Abbreviation 

Cost of Document Conversion Coconv 

Cost of Project Coordination Coproj 

Cost of Specific Services7 Coserv 

Cost of Translation Comttran 

Cost of Terminology Management Coterm 

Total Cost of Resources Cores 

Additional Costs for Scenario 2  

Cost of Trainings Cotrain 

Cost of Customization (time to 

quality) 

Cocust 

Cost of Development Codev 

Cost of Automation Coaut 

Cost of Hardware Cohard 

Cost of Third Party Software Li-

cense 

Colic 

Cost of Risk Management Corisk 

Cost MT Specialists Human Re-

sources 

Cospec 

Cost of Translation Process Codevmt 

 

Table 4: Cost of Translation Process when MT solu-

tion is implemented internally 

                                                 
7 such as Apostile services, Courier services, Layout 

services, Certification, Urgency fees 
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internal for the LSP MT development project. 

This scenario suggests high investment costs, 

which are distributed over time, and potentially 

leads towards high long-term ROI perspective. 

As McMahon (2009) shows first year ROI ratio 

is negative. When implementing this scenario, no 

fees for third party provision of MT output need 

to be foreseen. No MT solution license cost is 

added, in return development, customization and 

automation expenses need to be estimated and 

taken into consideration. 

 
Cost of Translation Process Abbreviation 

Cost of Document Conversion Coconv 

Cost of Project Coordination Coproj 

Cost of Specific Services Coserv 

Cost of Translation Comttran 

Cost of Terminology Management Coterm 

Cost of Resources Cores 

Additional Costs for Scenario 2  

Cost of Trainings Cotrain 

Cost of Customization (time to 

quality) 

Cocust 

Cost of Development Codev 

Cost of Automation Coaut 

Cost of Hardware Cohard 

Cost of Third Party Software Li-

cense 

Colic 

Cost of Risk Management Corisk 

Cost MT Specialists Human Re-

sources 

Cospec 

Additional Costs for Scenario 3  

Cost of Licensed MT Solution Coextmt 

Cost of MT service fees8 Cofee 

Cost of MT client fees Coeffe 

Cost of MT provision fees Coprov 

Cost of Translation Process Colicmt 

 

Table 5: Cost of Translation Process when MT solu-

tion is licensed 

 

The investment cost estimation formula is for 

scenario 2 is shown in Figure 3, InvCOST2 = 

Codevmt. It accumulates all costs mentioned in 

Table 4. It is higher that InvCost1, nevertheless in 

scenario 2 MT benefits and revenue are expected 

in the long-term perspective. Scenario 1 costs are 

                                                 
8 Where the service fees are applied per engine, they 

are multiplied per 3 when 3 translation engines are in 

place 

considered as the minimum costs a LSP has in 

order to provide services to its clients.  

 

 
 

Figure 3: Scenario 2 Investment Cost Formula 

 

The costs of human translation for the scenario 

3 are the same as in scenario 2, which are listed 

in Table 5. However, additional costs must be 

taken into account when licensing a MT solution 

from a third party provider. These costs include 

license cost and fees for distribution of the MT 

output. On the positive side, no development and 

hardware costs are relevant for this scenario: 

Therefore, the formula shown in Figure 4., , 

InvCOST3 = Colicmt,  is used as a basis when es-

timating LSP’s investment cost when incorporat-

ing licensed MT solution output in translation: 

 

 
 

Figure 4: Scenario 3 Investment Cost Formula 

 

The investment costs of scenario 2 and 3 are 

much higher than the investment cost of scenario 

1. As mentioned before, no MT benefits can be 

expected in scenario 1 due to MT implementa-

tion in processes absence. Scenario 2 costs per 

year can be greater to scenario 3 costs. Neverthe-

less scenario 2 costs are distributed throughout 

the year and little investment cost is required to 

kick-off MT related projects. Scenario 3 requires 

license fee payment done before MT kick-off 

start, implying no MT benefits can be seen be-

fore paying for MT. In scenario 2, MT benefits 
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can be assessed with small initial investment cost 

in place. 

Figure 5. gives a suggestive calculation model 

for LSP’s investment gain when following sce-

nario 2. The direct benefits of MT incorporation 

in the daily translation business for the LSP are 

lower translation cost and shrunken margins, 

InvGAINtr. The potential benefits of the use of 

MT in the LSP’s translation process (Scenario 2) 

include faster translation provision. The faster 

translation services build better client relation-

ships and increase client satisfaction. Another 

potential benefit directly linked to the first one is 

that a client may commit to work with the LSP 

on more language directions and pairs. There-

fore, the LSP broadens its range of offered lan-

guage direction translations, and covers better 

existing markets, InvGAIN2. When working with 

freelance translators, these benefits can be har-

vested in the case a strong freelancers’ commit-

ment to MT is achieved. If the freelancers lose 

money because of MT, a risk the LSP faces is 

their rejection of MT related tasks. If MT-

including orders are not accepted to be worked 

on, the LSP’s possible financial gain from MT 

transfers to LSP’s possible financial loss. More-

over, the LSP cannot license its MT solution to 

other LSPs or companies. Therefore it cannot 

position itself on the MT provision market place. 

 

 
 

Figure 5: Scenario 2 Investment Gain Formula 

 

The potential benefits of the internal develop-

ment of MT within a LSP, include all but are not 

limited to the potential benefits from scenario 2. 

A potential benefit is LSP positioning in a MT 

provision market niche for one or more language 

directions of translation. As new markets bring 

new revenue, the LSP’s investment gain is ex-

pected to rise when new projects are acquired. 

Figure 6. presents a suggestive LSP’s investment 

gain calculation, InvGAIN3, based on the afore-

mentioned: 

 

 
 

Figure 6: Scenario 3 Investment Gain Formula 

 

 

5 Comparative Analysis 

The internal MT development at euroscript is 

still young. Our preferred course of action is de-

scribed in scenario 2. Nevertheless, yet more sta-

tistics are to be collected and analyzed before we 

publish actual investment cost and gain figures. 

Thus we do not report the number behind our 

ROI calculation. Instead, we opt for empowering 

other LSPs by providing a ROI calculation mod-

el, which is LSP-centered. A ROI calculation 

model for scenario 1 is irrelevant for the current 

analysis as it does not include MT incorporation 

in the translation business.  

The ROI calculation model suggested for scenar-

io 2 is the following: 

 
 

Figure 7: Scenario 2 ROI calculation 

 

The ROI calculation model suggested for sce-

nario 3 is the following: 

 

 
 

Figure 8: Scenario 3 ROI calculation 

 

As a reference, Section 4 gives detailed expla-

nation in details on how the investment gain and 

cost for each of the two scenarios is calculated. 

What this analysis does not include is an as-

sessment of volumes required to make a financial 

comparison between human translation and post-

edited MT gain. 

6 Vendor Pricing Model Challenges 

A difficult challenge to face is designing a 

winning vendor pricing model. Even in the cases 

of google9-like machine translation output, it is 

arduous to benefit from vendor involvement with 

MT. The reason why originates from the fact that 

when incorporating MT output in the translation 

process workflow, per segment rates are directly 

affected and reduced (the reductions can reach 

50% of the normal price). From vendors’ point of 

view, MT threatens to reduce per segment rates, 

                                                 
9 http://www.google.com/ 
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which in return leads to hourly rate destabiliza-

tion. Regardless of MT output quality, vendors 

tend to decline jobs due to the fact MT output is 

incorporated in pre-translated documents. This 

decrease of vendor involvement leads us to a 

conclusion that purely showing good MT results 

is not sufficient and more work is required to be 

done in order to start gaining investment back 

and increasing the ROI ratio. What we discov-

ered on our own, stated additionally by 

Sojnóczky (2013), is that human translators’ en-

gagement is MT development is vital. People are 

the key factor of success of every business and 

winning strategies must actively involve employ-

ees on different organizational levels in techno-

logical (including MT) solution processes. In 

euroscript10, we regularly ask for in-house trans-

lators’ MT evaluation feedback in terms of dif-

ferent categories of MT output errors. We devote 

time to correcting these mistakes, informing the 

in-house translators of the improvements made 

and engaging ourselves into increasing transla-

tors’ satisfaction with working with MT. We 

consider different options of post-editing training 

focused on translators following the strategy of 

involving translators more with MT. This idea is 

also supported by: Hernández-Lasa (2011) and 

Wiggins (2013). Our preliminary results show 

that roughly 50% of our in-house translators, 

who work with MT, consider its understandabil-

ity as good opposed to acceptable or bad (see 

Avramidis et al., 2012; Vilar et al., 2006 for MT 

features that influence MT understandability). 

The other 50% consider it as bad. Moreover, the 

in-house translators classify the post-editing ef-

fort (Avramidis et al., 2012) as intermediate, but 

this information might be unreliable due to insuf-

ficient numbers of answers on the MT output 

understandability question.  

The feedback we collect from vendors shows a 

different picture. Some vendors refuse to work 

on documents, which incorporate MT. We regard 

their unwillingness to be involved with MT as 

evaluating MT output understandability as bad. 

A feedback comment we received is that MT 

output requires more time to be corrected com-

pared to translation from scratch. Such negative 

feedback leads to concluding post-editing train-

ing is needed in order for the translators to work 

productively with machine translation. Our pre-

liminary results show 11% freelance satisfaction 

                                                 
10 http://www.euroscript.com/ 

with the understandability of the MT output. An-

other 33% rate the understandability as accepta-

ble, and the rest, 56%, regard it as bad or incom-

prehensible.  

We realized that in the context of our business, 

we struggle to communicate what the MT terms 

quality, understandability and post-editing effort 

stand for. In our results it is clearly visible that 

professionals in different fields of application 

consider these terms differently. For example, a 

translator and a linguistic solutions architect re-

gard the same snippet of translated text as good 

and bad. The translator is concerned with the 

translation quality of the MT output, which is 

bad for the reason that 20-25% of each segment 

must be changed. For the linguistic solutions ar-

chitect these results show good performance of 

the MT engine and satisfactory results.  

An idea worth considering is that the vendor 

pricing models need to be language pair and lan-

guage direction sensitive. As each MT engine’s 

output confidence score estimate is different for 

different languages, pay per segment/word need 

to be sensitive to this in return. 

The identified challenge lays within the fact a 

clear communication scheme of expected results 

and performance should be developed and de-

ployed. Post-editing training is to be offered to 

all involved parties, including in-house and free-

lance translators. 

7 Conclusion 

This paper discusses an attempt to delineate a 

LSP-centered ROI analysis strategy. Estimation 

of costs for in-house development of machine 

translation engines is suggested along with esti-

mation of costs for licensing an off-the-shelf MT 

solution, which is incorporated in an LSP. Ar-

guments are given to support the use of technol-

ogies in translation, in particular – machine 

translation. An initial attempt to suggest a LSP-

centered ROI calculation is presented. A more 

elaborate descriptive analysis of investment gain 

is progress. Its public release is expected to ease 

LSP professionals in the ambiguous task of esti-

mating MT investment ROI. 
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