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Abstract

:

In the knowledge-based economy, knowledge is regarded as a strategic resource that helps entities to become market leaders. This strategy has been successfully used for years by companies operating in various sectors of the economy. The exception, however, is agriculture, which has been seen for years as a sector with low knowledge intensity and is one that is skeptical about the possibility of using knowledge. This is important especially in that the use of it is, for many managers, still unconscious, and, therefore, this factor remains unused in practice. This paper describes the Intellectual Sources of Value Added (ISVA), an alternative method for analyzing the productivity of tangible and intangible inputs affecting the value-adding process in agricultural holdings. The reasons for developing the concept of that indicator were the imperfections found in the Value-Added Intellectual Coefficient (VAIC™), a widely adopted method authored by A. Pulić. However, the index of efficiency of intellectual capital (VAIC), recognized as suitable for research purposes, demonstrates certain methodological imperfections, including the simultaneous use of resource- and flow-based values. In addition to certain relevant reservations, the above has other consequences, including the declining trend followed by the efficiency of working capital calculated using this formula. In a situation where working capital is observed to grow, this would mean that funds are irrationally invested in assets with a decreasing capacity to add value. This results in drawing a false picture of economic realities of agricultural holdings which, by nature, demonstrate a high share of physical asset consumption in total production costs. As another consequence, the calculated value of the indicator becomes unacceptable in the long run. The use of the ISVA indicator allowed the author to obtain homogeneous results in terms of methodology and confirming the regularities observed in practice. In addition, the research confirmed not only the fact that agricultural enterprises have intellectual capital resources, but also the high efficiency of their use, exceeding the efficiency of use of traditional ones. It also indicates the desirability of continuing research using measures that will enable the monitoring of intellectual capital and their use in agricultural enterprises.
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1. Introduction


For years, companies have been investing in structural and human capital to improve their market competitiveness. They use skills and knowledge of employees to increase the efficiency and/or effectiveness of management of their resources, and to offer products to the market and improve their financial results on that basis [1]. There is no doubt that, today, the “human dimension” is particularly important for achieving both the goals of a single organization and most of the goals of the supply chain in which it operates [2]. This applies to almost all sectors of the economy, with the exception of agriculture. In this sector, the inclusion of human and intellectual resources in management comes with some delay, usually via other areas of agribusiness that have links with agriculture in the food supply chain. It is particularly important that, according to researchers’ opinions, Intellectual Capital (IC) is closely related to the problem of sustainable development at the micro-level, i.e., sustainable management of the enterprise. This style of management, shaped by intellectual capital, enables the organization to respond flexibly to changing environmental conditions and—as a result—to build its market value [3,4,5].



In her previous studies [6], the author relied on Value-Added Intellectual Coefficient (VAIC™), a widely recognized method which allows the demonstration of the considerable efficiency of intellectual capital used in agricultural holdings. However, in an effort to eliminate, at least partially, the doubts as to the relevance of the VAIC indicator (including from the perspective of accounting and finance sciences), the author made an attempt to develop an alternative indicator, Intellectual Sources of Value Added (ISVA), which allows the assessment of the sources of value added in Polish agricultural enterprises. This method is assumed to comply with the fundamental economic principles, i.e., be calculated based on homogeneous data of input values that express the cumulated cost streams incurred during the accounting period, grouped by the function they have in adding value.



In this research, the author attempted answer following questions:




	
Are both methods of calculation (VAIC™ and ISVA) consistent with fundamental economic principles?



	
How much are VAIC™ results consistent with the actual contribution of physical and intellectual capital to adding value in an agricultural holding?



	
How much are ISVA results consistent with the actual productivity of tangible and intangible (intellectual) inputs in adding value in an agricultural holding?



	
What are the efficiency of physical and intellectual capital and the productivity of tangible and intangible inputs of agricultural holdings, established based on calculation results delivered by the two methods?



	
Does the proposed alternative measure, ISVA, allow better evaluation of productivity of tangible and intangible expenditures to be involved in creation of value added?








The following sections attempt to answer these questions, beginning with a review of the relevant literature, followed by a description of the method used and the results obtained, and finally an indication of the need for further research in this field.




2. Background


Most studies addressing the contribution of intellectual capital to new business value have been focused on operators in knowledge-intensive industries (computers, telecommunications, etc.). Their main purpose has been to determine the actual impact of knowledge on competitiveness and financial performance. These are primarily case studies describing methodology created specifically for businesses interested in the use of intellectual capital. The best-known example of this approach is the Skandia model developed by Edvinsson [7]. Other concepts proposed by Stewart [8], Gu and Lev [9], Roos and Roos [10], and Urbanek [11], together with the results that they produced, became a framework for scientific analyses related to determining the effects of the use of intellectual capital in enterprises. They also stimulated the exploration of relevant measurement methods complementary to traditional financial analysis [12,13]. All of these activities served as a starting point for a new field of scientific research, one which is still open.



The first studies in this field to be carried out in the agricultural sector date back to the 1950s and 1960s. Topics included analysis of the use of intangible assets [14], the efficiency of Research and Development (R&D) investments [15], the assessment of agriculture-related and education services [16], the role of knowledge and intangible resources in agriculture [17], and the importance of intangible resources to integration processes [18]. However, no definition was given for intellectual capital, a category that emerged in agriculture through the research carried out in the biotech companies that provide support services for that sector [19,20]. While these papers contributed to the popularity of the concept of intellectual capital in the agricultural sector, they did not translate into relevant research.



Despite the rather high number of intellectual capital models, it is usually assumed that intellectual capital consists of three large components: Human, structural, and relational capital (Bontis [21], Sveiby [22], Roos and Rose [10], and others). However, in the case of agriculture entities, it is difficult to measure relational capital, especially in quantitative terms. Therefore, in the conducted research, it was decided to use a simplified model, based on the concept of A. Pulic [23,24], according to which intellectual capital consists of human and structural capital and—what is important—both of them based on the physical capital (material and financial) accumulated by the enterprise, jointly contributing to the creation of added value.



This study focuses on Polish agricultural holdings that deliver financial reports in accordance with international accounting standards. The documents required under the standards (balance sheet and Profit and Loss (P&L) account) provide a unified and reliable basis for calculations. These data enable research to be carried out and comparisons to be made with operators in other sectors, whether domestic or international.



Polish agriculture has undergone major changes since the shift to a market economy more than 30 years ago. This is reflected in both the number of farms (from 2.9 million in 2002 to 1.4 million in 2018) and the average area of a farm (from 5.7 ha of agricultural land in 2002 to 10.81 ha in 2018). In addition, Poland saw the emergence of a (still small) group of farms with areas of above 50 ha (ca. 34,700), which deliver their entire output to the market. According to 2018 Central Statistical Office data [25], that group included 759 farms with areas of 500 ha or more, accounting for 6.9% of the total farmland in Poland. The study population was sampled from this group. Large and very large farms deliver nearly 90% of marketable agricultural output [26,27]. Poland has been an EU member for 15 years (since 2004), and has consequently received financial support under the Common Agricultural Policy during that period. Today, it is estimated that ca. 100,000 farms have reached a level comparable to that of their EU-12 peers [28]. This is especially true in relation to knowledge, measured by the level of education of farm managers, the techniques and technologies employed, and the extensive use of farm machinery. Farms of this group are capable of effectively competing in the market. Their managers are, in fact, businesspeople who manage their resources, including intellectual capital, which plays an increasingly important role. The effectiveness of their actions depends on whether they are able to monitor and analyze the conditions and effects of resource use. To do this, they need to have the right toolkits. Physical resources are monitored based on economic indices. When it comes to intangible resources, primarily including intellectual capital, the existing indices need to be adjusted to the agricultural context.



Numerous papers emphasize the need to support agricultural holdings with external sources of knowledge, seen as an important driver of innovativeness. Authors making such statements include Komnenic, Tomic and Tomic [29], Subrata, G., and Ingersent, K. [30], Lee, Yoo, and Choi et al. [31], and Vega-Jurado and Gutiérrez-Gracia et al. [32]. Most papers analyze lines of agricultural production whose final effects are niche products that are easily convertible into a final product (e.g., horticulture, vineyards and vine growing, production of mushrooms or ornamental plants, etc.). However, there is no mention of the measurement of impacts of knowledge and intangible assets on mass production lines (e.g., agricultural raw materials such as cereals, milk, or meat). Existing papers make only some indirect references to intellectual capital resources, emphasizing the importance of intangible assets (primarily knowledge) as a source of successful changes. Papers addressing the role to be played by intellectual capital in agricultural holding management have only started to emerge in recent years [33,34,35]. The topic has also been dealt with by C. Cavicchi and E. Vagnoni [36], who noted that the literature on the role of intellectual capital in agriculture is still deficient when it comes to identifying and assessing the competences needed to develop a competitive edge in that sector. Intellectual capital in agriculture should also be researched in the context of its future [37], and especially in the context of its sustainable development [38,39]. Another interesting fact is that the literature very rarely focuses on countries where agriculture is both a highly developed (industrialized) and a highly subsidized sector.



Research related to the measurement of agricultural resources, relationships between them, and the effectiveness of their use mostly relies on traditional methods based upon information on measurable resources. Usually, particular categories are expressed as quantities and values, and are calculated per unit of area or labor [30,40,41,42,43,44]. These yardsticks, exhibiting an acceptable level of imperfection, did not raise any objections among scientists and practitioners. However, they did not include means of measuring intangible assets. Although agriculture also needs to seek competitive advantages based on people and knowledge, the measurement of intangible assets is still met with skepticism in that sector. However, the existing set of instruments does not preclude either the initiation of research in this area or the practical implementation of relevant outcomes. Guided by the suggestions of Sveiby [22], the researchers opted for a group of methods based on return on assets. This is because both the structure of these indices and the essential sources of calculation data refer to classical indicators used in the financial analysis of enterprises. Hence, they are also applicable in agricultural enterprises that keep accounting records. Considering the specificities of the agricultural sector, the suitability of the following methods was tested: Knowledge Capital Earnings (KCE™), Intellectual Value Added (IVA), and the Value-Added Intellectual Coefficient (VAIC™) developed by A. Pulić [23,24]. An essential feature of the first method is that it attempts to measure intellectual capital based on a conventional division of corporate assets into physical and financial capital and on an assumed rate of return on capital employed. IVA follows a similar procedure, and is underpinned by the concept of residual profit, based on the return on assets and on a ratio between profit/loss and the various categories of assets which generate them. Both methods are therefore highly subjective, because different research assumptions may be adopted [6]. VAIC™ (which is commonly used and is based on generally available, highly uniform, and reliable accounting data) was the basis for creating a measure tailored to the needs of analyses in agricultural enterprises.




3. Materials and Methods


Calculation of VAIC™ is done to start the analytical procedure by determining the amount of Value Added (VA), defined as the difference between the operating profit/loss and expenditure incurred by the enterprise (VA = OUT−IN). In this approach, value added is the total of operating profit, labor costs, impairment losses, and depreciation. Next, the efficiency of value-added generation from physical resources (CEE), which A. Pulić assumes to be the book value of net assets (CEO), is calculated as follows:


   CEE  =  VA  / CE  



(1)




where:



CEE: Capital Employed Efficiency, and



CE: Value of net assets.



Afterwards, Human Capital (HC) value is calculated. According to A. Pulić, this is the equivalent of the amount of costs triggered, i.e., the sum of all expenditure on staff incurred by the enterprise and the efficiency of human capital (HCE), as per the formula as follows:


  HCE =  VA  / HC  



(2)




where:



HCE: Human Capital Efficiency, and



HC: Human Capital.



The third element is the efficiency of structural capital, which A. Pulić defines as the difference between value added and human capital (VA − HC). This is expressed as the ratio between structural capital and value added, calculated as follows:


  SCE =  SC  / VA  



(3)




where:



SCE: Efficiency of structural capital, and



SC: Structural capital value.



It should be noted that Pulić observed an inversely proportional relationship between the size of the enterprise’s human capital and the size of the structural capital. As a result, structural capital is calculated differently from other indicators (HCE and CEE).



The indicator of total efficiency of tangible and intangible assets in value-added generation (VAIC™) is expressed as follows:


  VAIC = CEE + HCE + SCE  



(4)




or:


  VAIC = CEE + ICE  



(5)




where:


  ICE = HCE + SCE  



(6)







In practice, Intellectual Capital Efficiency (ICE) is referred to as the efficiency rate of intellectual capital. VAIC indicates the efficiency of use of tangible and intangible assets in value-added creation, which means the efficiency of all enterprise assets. The higher the value of VAIC, the better the enterprise’s ability to transform its resources into measurable financial values is. However, unlike in classic profitability indicators (ROA, ROE), the baseline is the generated value added (rather than business profits); the function of intangible resources (intellectual capital) is also covered. In other words, VAIC describes the relationships which enable the creation of value added compared to material and financial capital, human capital, and structural capital employed. In accordance with A. Pulić’s assumptions, the aggregated indicator of corporate value added (which is how the author himself alternatively refers to the index he proposed) corresponds to its Market Value (MV). Thus, it takes into account the impact of macroeconomic factors (including the country’s economic situation and the international context), sectoral factors (general nature of the industry, liquidity, revenue and profits, changes in the competitive environment, phases of the business cycle, etc.), and factors related to the operator in question. These factors differentiate the values of the indicator. Some authors believe this precludes the ability to make comparisons across industries (Kasiewicz et al. [45]), while, according to other ones, this allows the assessment and comparison of the contribution of intellectual capital components to value added in different industries (Kunasz [46]).



VAIC™ allows the measurement of the contribution of human capital to value added (Kasiewicz at al. [45]) irrespective of whether a company is or is not listed on a stock exchange, and may be useful in monitoring ongoing operations. This feature became the reason for using the above method in Polish agricultural enterprises. Most of them are not listed on the stock exchange, and any attempts to evaluate them or determine their market value are vague and methodologically complex (Józwiak and Kagan [47], Kozioł and Parlińska [48], Kondraszczuk [49]). The second reason for why the author decided to tackle this topic is the underestimation of the importance of human capital for organizations, especially the insufficient recognition of opportunities provided by it.



Although VAIC became a recognized business indicator of intellectual capital outcomes, discussions are still ongoing in the scientific community on whether it complies with the fundamental economic principles, according to which productive inputs may take the form of resources and flows. A. Pulić’s method makes these categories equal. This results in an equal treatment of all contributors to value added (being considered as resources). The consequence of this simplification is the absence of an economically important distinction between the resource- and flow-based nature of productive inputs. This is particularly important for labor inputs, which, when equated with a resource, made it possible for the employee market to emerge (Domański [50], Polak [51]). Today’s labor market is a labor flow market where parties sell and buy the right to use an individual’s predispositions (knowledge, skills, and experience) on defined conditions. The labor flow embedded in human resources and economically used in an enterprise is reflected by expenditure on staff. Within a specific period, usually one year, it is equivalent to the cumulative amount of pecuniary remunerations disbursed together with mandatory and optional benefits. A similar distinction between the two economic aspects of capital inputs leads to the conclusion that the total tangible resources of the enterprise (measured by A. Pulić as the net asset value) do not participate in the value-added creation process; instead, a contribution to value added is made by flows of tangible enterprise resources (measured as the value of consumption they bring to products and services). Its cumulative year-end value is the sum of depreciation and consumption of materials, energy, and external services. The methodological heterogeneity of components used in the VAIC calculation algorithm enables an unjustified, equal treatment of data retrieved from financial reports of static nature (resources) and dynamic nature (flows, expenses) included in the balance sheet and P&L account. Another argument for the flow-based assessment of intellectual capital is that the economic performance of an enterprise, traditionally measured as net profit, reflects the balance of cumulative incomes and costs within a specific period, and represents the flows which ultimately affect the changes in productive input resources at a given time (usually, the end of the year).



Taking the above into consideration, the author made an attempt to develop an alternative to VAIC based on a homogenous category of flows.



The yardstick proposed by the author, referred to as “Intellectual Sources of Value Added” (ISVA), is objective in showing the efficiency of material expenditure (consumption of fixed and current assets) and intellectual inputs (the use of knowledge, skills, experience, and other factors related to human labor) used in business operations [6,52] (see Figure 1.). The efficiency of inputs was assumed to be a reliable indicator of productivity, which also reveals the roles of tangible and intangible sources of value added [53].



The efficiency of value-added creation based on material expenditure is calculated as follows:


   PME  = VA / ME  



(7)




where:



PME: Productivity of tangible (material) expenditure,



VA: Value added, and



ME: Tangible (material) expenditure.



The productivity of expenditure on staff is calculated as:


   PES  =  VA  / ES  



(8)




where:



PES: Productivity of expenditure on staff,



VA: Value added, and



ES: Expenditure on staff.



The productivity of organizational and operational expenditure is:


  PEO = EO / VA  



(9)




where:



PEO: Productivity of organizational and operational expenditure of a company,



VA: Value added, and



EO: Other organizational and operational expenditures (calculated as total expenditure minus tangible expenditure and expenditure on staff).



ISVA (intellectual sources of value added) was calculated as the total of the above sub-indices:


  ISVA = PME + PES + PEO  



(10)







The index calculated as the productivity of expenditure on staff plus productivity of organizational expenditure provides information on the productivity of corporate expenditure on intellectual (intangible) inputs, and is calculated as follows:


   PEI  =  PES  + PEO  



(11)




where:



PEI: Productivity of intellectual expenditure,



PES: Productivity of expenditure on staff, and



PEO: Productivity of organizational and operational expenditure of a company.



Research assumptions:




	
Value added is the total of: Depreciation, remuneration, social insurance and other employee benefits, agricultural tax and fees, interest, income tax, and net profit.



	
Material expenditure reflects the consumption of fixed and current assets (total of depreciation and material, energy, and external service consumption).



	
Intellectual expenditure reflects the labor inputs (total of remuneration, social insurance, and other employee benefits) and other organizational and operational inputs (total of taxes and fees, other prime costs, and other operating costs).



	
The sum of tangible and intangible inputs (expenditure) expresses the total value of expenditure incurred in the reporting period.









4. Results


The research assumptions were validated using numerical data from 120 Polish farms that delivered financial reports from 2005 to 2018 and operated as limited-liability companies.



4.1. VAIC™


The analysis of sub-indexes suggests that the changes in VAIC were the consequence of two divergent trends: A decline in physical capital efficiency (from ca. 0.5 to 0.3) and a periodical change in intellectual capital efficiency (from ca. 1.7 to 2.6). Suppression of the increasing trend of human capital productivity use for the period after 2012 is connected with changes in the political, social, and economic environment of Polish agricultural entities (among others, Gross Domestic Product, fluctuation). There, it is significant that, even if physical capital efficiency decreases, the effectiveness of intellectual capital grows. This indicates the more flexible behavior of intellectual resources associated with employees and organizations (Table 1, Figure 2).



The above is a likely description of the situation where human labor becomes less and less substitutable with solutions derived from technological progress, though it was traditionally the case (Niezgoda [54]), Czyżewski [55]). In Poland, directly after joining the European Union, labor was efficiently substituted with capital (Wójcik and Nowak [56]). Note, however, that this can only occur if intellectual resources (knowledge, skills, experience, and organization) grow in parallel. What is also worrying is the low efficiency of structural capital use, even though both physical and structural capital are on the rise. With such an important level of financial and material expenditure in the agricultural business, it seems that the contribution of financial and material resources to structural capital (i.e., to the construction of the Information and Communication Technologies (ICT) infrastructure and databases, implementation of process software, etc.) should be much greater than the calculated amount.



The VAIC structure can be observed to follow a clear trend in the fourteen-year study period. Human capital efficiency (HCE) has a predominant share, varying in the range of 64.9% to 73.3% (70.7% on average). This confirms the importance of employee knowledge and skills in adding business value. The second most important component was structural capital efficiency (SCE) with a share ranging from 16.0% to 17.9% (17.4% on average), which emphasizes the importance of collective organizational efficiency of enterprises covered by this study. Note also that both HCE and SCE followed an upward trend, though to different extents (Table 2).



In the enterprises surveyed, the resources evolved at a different pace, which affected not only the levels of sub-indexes (CEE, HCE, SCE), but also the total Value-Added Intellectual Coefficient (VAIC). Two patterns were observed:




	
Human capital was the most efficient in the value-adding process;



	
in the enterprises surveyed, the share of intellectual capital efficiency (ICE = HCE + SCE) in the overall efficiency indicator was above 80%.








In total, intangible resources (HC and SC) contributed over 80% to value added while representing ca. 1/4 of physical and intangible resources. The average VAIC level for all enterprises in the study period was 2.9 (with CEE = 0.3, HCE = 2.0, SCE = 0.5). It follows from the above that an increase in human capital resources contributes to growth in value added more than other resources.



The level of physical capital employed was increasing faster than the value-added growth rate, and, therefore, its efficiency (CEE) was decreasing relatively steadily in the enterprises surveyed. This could suggest that a unit increase in value added requires an ever-increasing level of physical resources (physical capital), while intangible resources (intellectual capital) bring many more benefits.




4.2. ISVA


The calculations give grounds for concluding that, in 2005–2018, material and intangible inputs grew at a similar annual rate of ca. 13%. The growth rate is slightly higher for material inputs, reflecting the general trends followed by Polish large-scale agricultural holdings after the accession to the EU in 2004, i.e., a commitment to improve their technical and production equipment (expressed as the total of depreciation, materials and energy used, and external services). The above also suggests that the agricultural holdings surveyed are capable of absorbing new technical and technological solutions, can switch to better seed, breeding material, and other productive inputs, and use a growing share of outsourced services. At the same time, modernization processes remain strictly related to qualitative improvements in human capital; according to the relevant literature, this involves several processes, including an increase in wages [57,58,59,60,61]. This study corroborates that relationship (i.e., the growth rate of wages was similar to that of material inputs throughout the study period). Organizational and operational expenditure grew at the relatively fastest rate. This illustrates how much needs to be done to align the working environment with the requirements of a knowledge economy, especially as regards meeting the employees’ true needs (making repairs, providing office equipment) and empowering them with ICT tools (Internet, computers, databases, etc.). The above finding is also justified in the literature [62,63]. The required modernization efforts, the related expenditure, and the changing economic conditions resulted in relatively slower changes in value-added generation. This is confirmed by the values of sub-indices and of the cumulative ISVA index, as calculated under this test procedure (Table 3, Figure 3).



ISVA fluctuated around an average level of 2.7 (from 2.4 to 3.2). The productivity of intangible inputs (expenditure on organization and staff) had a decisive impact on ISVA (with 1.7 units of value added per 2.7 units of expenditure). The productivity of tangible inputs ranged from 0.5 to 0.7 and made a much smaller contribution to value added. Moreover, the productivity of intangible and tangible (material) changed at a similar pace (Figure 2), but the value growth was mainly driven by intangible inputs. This means that the agricultural enterprises covered by this study made effective use of complementarities between these inputs and were able to effectively generate new value based on synergies. The increased use of tangible (material) inputs due to the use of technically more efficient machinery and equipment, sophisticated seed, and breeding material enforced the improvement in employee knowledge and skills.



When plotted on a graph, these developments show a nearly linear growth of inputs (at various levels and growth rates), among which tangible (material) inputs prevail. However, intangible inputs (expenditure on human and organizational capital) are the most productive. In the longer term, this may result in higher productivity of total expenditure, driven by progress in technology and ITC and by employee knowledge and skills.



These findings are also confirmed by the analysis of the mix of inputs used in value-added creation processes in the agricultural enterprises surveyed. On average, the quantity of material inputs accounts for nearly 75% of the total inputs used, compared with 22.9% for expenditure on staff and 3.1% for organizational and operational expenditure (Table 4).



The analysis of tangible and intangible resources used in the agricultural enterprises surveyed is cause for thought regarding the need to consider these categories as a combined pool of agricultural resources. The use of intellectual assets is one of the key methods for making farming processes more efficient in a context of complex socioeconomic aspects affecting both the enterprises and their environment.





5. Discussion


It is difficult to find comprehensive empirical studies—other than those carried out by the author of this paper [64,65,66,67]—on the use of intellectual capital in agricultural holdings in Poland. This is due to numerous barriers, both objective (including differences in organizational and legal forms, difficulties in retrieving data from a sufficiently long period, etc.) and subjective (researchers see agriculture as a sector which poorly absorbs knowledge and is therefore of little interest for such studies). A few papers are available, which present case studies of specific operators or compare them within small groups (e.g., [68]) compare the findings from three mushroom production companies based on Calculated Intangible Value) or consider agriculture on a comprehensive basis, as an industry [69]. However, the findings of Łobos and Szewczyk [68] (calculated based on Calculated Intangible Value (CIV) are in line with the studies carried out by the present author; that is, the companies considered differ in the value of their intangible assets, which is largely consistent with the estimation of their economic standing.



Considering the above, it may be concluded that reasonable grounds exist for continued research efforts in this field. At the same time, note that the operational particularities of agricultural holdings pose a considerable barrier in accessing reliable analytical data. Therefore, there is a need to further develop methods based on financial statements that include ISVA, as described in this paper.



Regarding the comparison of the presented results of this study, it can be pointed out that:




	
The importance of intangible assets in creation of value added was proven by both methods.



	
The same fluctuation of productivity of human expenditures (HCE and PES) is the result of the similar way of calculation.



	
There is a significant difference as concerns the productivity of tangible expenditures (CEE and PME). While CEE constantly declines, PME fluctuates similarly to human expenditures (PES). This behavior seems to be more realistic and coherent with changes in the functioning of enterprises enforced by internal and external conditions;



	
Differences concerning fluctuation of productivity of structural capital (SCE and PEO) need further analysis, especially because there is not a precise definition of this factor in either method.








It should be underlined that VAICTM, though formally and mathematically correct, gives results of a doubtful practical nature. Under these circumstances, an investigation should be initiated to find a method that provides a more adequate reflection of business conditions in the agricultural sector. The result is ISVA, which provides a much more complete picture of patterns found in farming processes carried out by agricultural enterprises. The productivity of material expenditures (PME) calculated in accordance with the ISVA concept is high and grows steadily in line with the principles of rational management.



While not free of deficiencies, ISVA—an alternative, empirically tested method for determining the efficiency of intellectual capital in adding value to agricultural enterprises—could become a more precise tool for the comprehensive evaluation of agricultural holdings and more. In particular, this includes the comparison with empirical findings brought by VAIC™, according to which the sub-indicator of physical capital efficiency reveals a consistent decline in efficiency levels. This could suggest that the management make economically unsound decisions by investing in physical assets with a decreasing rate of financial efficiency. In the ISVA model, the sub-indicator of productivity of tangible inputs reveals a relatively stable level throughout the study period. Periodic volatility is compatible with the productivity of other inputs, and reflects the internal reorganization and changes in market conditions surrounding the agricultural holdings. At the same time, this indicator reflects the principle of complementarity of tangible and intellectual (human and structural) inputs.



Note that the efficiency of human capital and productivity of employee expenditure are identical in the two methods. This means that both of them identically define the equivalent of human capital and employee expenditure as cumulative cost streams relating to remunerations and benefits.




6. Conclusions


This paper presents the outcomes of efforts made to implement existing methods for assessing the effectiveness of intellectual capital, as well as the author’s own ISVA, which bridges a gap in the theory and practice of intellectual capital management in agricultural holdings. As a consequence, the following was concluded:




	
ISVA is based on calculations that rely solely on flows (streams), which is consistent with fundamental economic principles, in opposition to VAICTM, the index of use efficiency of intellectual capital initially found to be suitable for research purposes. This demonstrates certain methodological flaws, as indicated by other authors, including the simultaneous use of resource- and flow-based values, which is inconsistent with fundamental economic principles and is unacceptable to the author of this paper.



	
For VAICTM, the index results of empirical tests pointed out results of the calculation of tangible assets that were not coherent with reality.



	
For ISVA, the index results of empirical tests pointed out results of the calculation of tangible and intangible assets that were more coherent with reality.



	
The empirical tests of the VAICTM and ISVA methods enabled identification of the importance of intangible inputs and confirmed their important contribution to value added in the surveyed agricultural holdings.



	
ISVA is better alternative method for determining the factors that contribute to creation of value added of agricultural enterprises, and complements the new tool proposed for comprehensive business evaluation in accordance with the assumptions of the economics of complexity [54].








The Intellectual Sources of Value Added (ISVA) is an indicator which makes it possible to assess the productivity of economically homogeneous categories of tangible (material) and intangible expenditure flows incurred by enterprises in value-adding processes. The results of detailed analyses using the ISVA method show that it reflects the processes taking place in the business practice of agricultural enterprises well.



The outcomes of the intellectual capital measurement methods listed in this paper provide an incentive for further studies on their suitability as a set of complementary indexes for business analysis of agricultural enterprises.



It should be kept in mind that the following recommendations are made for further research:




	
Extending the scope of research to entities from other agribusiness links.



	
Establishing benchmarks for the efficiency of using intellectual capital in other agribusiness enterprises. These values could be the benchmark for assessing the use of intangible assets.



	
Extending research by making comparisons with companies in other sectors and countries.








A change in farming conditions, which results from economic megatrends on the one hand and from partly irreversible environmental shifts on the other, requires farmers to change the way that they see their resources. Processes related to knowledge and intellectual capital should play a leading role in the implemented business models, and need to be monitored with the use of specialized tools. The author believes the ISVA method presented in this paper to be an interesting measurement instrument suitable for use in day-to-day management operations for both agricultural holdings and operators active in other sectors.
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Figure 1. Calculation procedure for the intellectual sources of value added (ISVA) concept. Abbreviations are defined below Figure 1. 
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Figure 2. Productivity of the Value-Added Intellectual Coefficient (VAICTM). Source: Table 1. CEE-Capital Employed Efficiency; HCE-Human Capital Efficiency, SCE-Structural Capital Efficiency. 
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Figure 3. Productivity of intellectual sources of value added (ISVA). Source: Table 3. PME-productivity of tangible (material) expenditure, PES-Productivity of expenditure on staff, PEO-Productivity of organizational and operational expenditure of a company. 
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Table 1. Level of value added and the productivity of its creation from expenditure on tangible and intangible inputs in agricultural holdings covered by this study, including the average (Ave.) for 2005–2018.
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Specification

	
Years




	
2005

	
2006

	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
Ave.






	
Expenditure (thousand PLN)




	
Value of Net Assets (CE)

	
3273

	
3358

	
4415

	
5316

	
6002

	
6978

	
8869

	
10358

	
11479

	
12455

	
12455

	
13003

	
13219

	
12051

	
8802




	
Intangible

	
Human Capital (HC)

	
963

	
996

	
1137

	
1225

	
1222

	
1240

	
1263

	
1337

	
1323

	
1374

	
1374

	
1404

	
1435

	
1461

	
1268




	
Structural Capital Value (SC)

	
771

	
863

	
1341

	
1088

	
1131

	
1250

	
1796

	
2166

	
1617

	
1610

	
1610

	
927

	
1126

	
1058

	
1311




	
Value Added (VA)

	
1733

	
1860

	
2478

	
2312

	
2353

	
2490

	
3059

	
3502

	
2940

	
2984

	
2984

	
2331

	
2562

	
2518

	
2579




	
Productivity of Expenditure (%)




	
Capital Employed Efficiency (CEE)

	
0.53

	
0.55

	
0.56

	
0.43

	
0.39

	
0.36

	
0.34

	
0.34

	
0.26

	
0.24

	
0.24

	
0.18

	
0.19

	
0.21

	
0.34




	
Intangible

	
Human Capital Efficiency (HCE)

	
1.80

	
1.87

	
2.18

	
1.89

	
1.93

	
2.01

	
2.42

	
2.62

	
2.22

	
2.17

	
2.17

	
1.66

	
1.78

	
1.72

	
2,03




	
Efficiency of Structural Capital (SCE)

	
0.44

	
0.46

	
0.54

	
0.47

	
0.48

	
0.50

	
0.59

	
0.62

	
0.55

	
0.54

	
0.54

	
0.40

	
0.44

	
0.42

	
0.50




	
Value Added Intellectual Coefficient (VAICTM)

	
2.77

	
2.88

	
3.28

	
2.79

	
2.80

	
2.87

	
3.35

	
3.58

	
3.03

	
2.95

	
2.95

	
2.24

	
2.42

	
2.35

	
2.88








Source: Own study.
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Table 2. Structure of tangible and intangible inputs for the Value-Added Intellectual Coefficient (VAIC) for the agricultural companies surveyed, including the average (Ave.) for 2005–2018.
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Specification

	
Years




	
2005

	
2006

	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
Ave.






	
Expenditure (%)




	
Value of Net Assets (CE)

	
65.38

	
64.36

	
64.05

	
69.69

	
71.83

	
73.70

	
74.35

	
74.73

	
79.61

	
80.67

	
80.67

	
84.80

	
83.77

	
82.71

	
75.02




	
Intangible

	
Expenditure on Staff (ES)

	
19.23

	
19.09

	
16.50

	
16.05

	
14.62

	
13.10

	
10.59

	
9.65

	
9.18

	
8.90

	
8.90

	
9.16

	
9.10

	
10.02

	
12.43




	
Expenditure on Organization (EO)

	
15.39

	
16.55

	
19.45

	
14.26

	
13.54

	
13.20

	
15.06

	
15.62

	
11.21

	
10.43

	
10.43

	
6.04

	
7.14

	
7.26

	
12.54




	
Value Added (VA)

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100




	
Productivity of Expenditure (%)




	
Capital Employed Efficiency (CEE)

	
19.09

	
19.20

	
17.10

	
15.57

	
14.01

	
12.45

	
10.29

	
9.45

	
8.46

	
8.12

	
8.12

	
8.01

	
8.01

	
8.88

	
11.91




	
Intangible

	
Human Capital Efficiency (HCE)

	
64.89

	
64.71

	
66.41

	
67.59

	
68.81

	
70.04

	
72.21

	
73.26

	
73.38

	
73.60

	
73.60

	
74.21

	
73.80

	
73.27

	
70.70




	
Efficiency of Structural Capital (SCE)

	
16.02

	
16.09

	
16.49

	
16.84

	
17.18

	
17.51

	
17.50

	
17.29

	
18.16

	
18.28

	
18.28

	
17.77

	
18.18

	
17.85

	
17.39




	
Value Added Intellectual Coefficient (VAIC)

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100








Source: Own study.
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Table 3. Level of value added and the productivity of its creation from expenditure on tangible and intangible inputs in agricultural holdings covered by this study, including the average for 2005–2018.
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Specification

	
Years




	
2005

	
2006

	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
Ave.






	
Expenditure (thousand PLN)




	
Material Expenditure (ME)

	
2902

	
3166

	
3642

	
3996

	
3794

	
3816

	
4189

	
4714

	
4533

	
4781

	
4781

	
4545

	
4451

	
4377

	
4120




	
Intangible

	
Expenditure on Staff (ES)

	
963

	
966

	
1137

	
1225

	
1222

	
1240

	
1263

	
1337

	
1323

	
1374

	
1374

	
1374

	
1435

	
1461

	
1268




	
Expenditure on Organization (EO)

	
130

	
127

	
137

	
160

	
152

	
163

	
182

	
212

	
223

	
187

	
187

	
177

	
206

	
217

	
175




	
Value Added (VA)

	
1733

	
1860

	
2478

	
2312

	
2353

	
2490

	
3059

	
3502

	
2940

	
2984

	
2984

	
2331

	
2562

	
2518

	
2579




	
Productivity of Expenditure (%)




	
Productivity of Material Expenditure (PME)

	
0.60

	
0.59

	
0.68

	
0.58

	
0.62

	
0.65

	
0.73

	
0.74

	
0.65

	
0.62

	
0.62

	
0.51

	
0.58

	
0.58

	
0.63




	
Intangible

	
Productivity of Expenditure on Staff

(PES)

	
1.80

	
1.87

	
2.18

	
1.89

	
1.93

	
2.01

	
2.42

	
2.62

	
2.22

	
2.17

	
2.17

	
1.66

	
1.78

	
1.72

	
2.03




	
Productivity of Expenditure on Organization (PEO)

	
0.07

	
0.07

	
0.06

	
0.07

	
0.06

	
0.07

	
0.06

	
0.06

	
0.08

	
0.06

	
0.06

	
0.08

	
0.08

	
0.09

	
0.07




	
Intellectual Sources of Value Added

(ISVA)

	
2.47

	
2.52

	
2.91

	
2.54

	
2.61

	
2.73

	
3.21

	
3.42

	
2.95

	
2.86

	
2.86

	
2.25

	
2.44

	
2.39

	
2.73








Source: Own study.
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Table 4. Structure of tangible and intangible inputs for intellectual sources of value added (ISVA) for the agricultural companies surveyed, including the average (Ave.) for 2005–2018.
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Specification

	
Years




	
2005

	
2006

	
2007

	
2008

	
2009

	
2010

	
2011

	
2012

	
2013

	
2014

	
2015

	
2016

	
2017

	
2018

	
Ave.






	
Expenditure (%)




	
Material Expenditure (ME)

	
72.65

	
73.82

	
74.09

	
74.26

	
73.42

	
73.12

	
74.35

	
75.27

	
74.56

	
75.39

	
75.39

	
74.19

	
73.05

	
72.29

	
73.99




	
Intangible

	
Expenditure on Staff (ES)

	
24.10

	
23.22

	
23.13

	
22.76

	
23.64

	
23.76

	
22.42

	
21.35

	
21.77

	
21.66

	
21.66

	
22.92

	
23.56

	
24.12

	
22.86




	
Expenditure on Organization (EO)

	
3.25

	
2.96

	
2.78

	
2.98

	
2.94

	
3.12

	
3.23

	
3.38

	
3.67

	
2.95

	
2.95

	
2.88

	
3.39

	
3.58

	
3.15




	
Value Added (VA)

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100




	
Productivity of Expenditure (%)




	
Productivity of Material Expenditure (PME)

	
24.16

	
23.28

	
23.35

	
22.82

	
23.76

	
23.94

	
22.74

	
21.70

	
22.02

	
21.83

	
21.83

	
22.81

	
23.58

	
24.12

	
23.00




	
Intangible

	
Productivity of Expenditure on Staff (PES)

	
72.82

	
74.01

	
74.76

	
74.45

	
73.77

	
73.66

	
75.41

	
76.53

	
75.41

	
75.97

	
75.97

	
73.82

	
73.12

	
72.27

	
74.43




	
Productivity of Expenditure on Organization (PEO)

	
3.03

	
2.70

	
1.89

	
2.73

	
2.47

	
2.40

	
1.85

	
1.77

	
2.57

	
2.19

	
2.19

	
3.37

	
3.30

	
3.61

	
2.58




	
Intellectual Sources of Value Added (ISVA)

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100

	
100








Source: Own study.
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