


Competitiveness of Nigerian Tea Production using Policy Analysis Matrix Approach


Abstract
The assessment of competitiveness and comparative advantage of tea production management systems in Nigeria was carried out. Data were collected from the respondents with the aid of structured questionnaire designed with open data kit (ODK) and the data obtained from the questionnaire were analyzed using Descriptive analysis, Private Profitability, Private Cost Ratio, Social Profitability and Domestic Resource Cost. Result indicated that most of the farmers (39.2%) were in the age range between 41-50 years of age. Majority of the tea farmers in the study area were male (63.7%) and thus dominated the tea farming in the study area. Household size of 6-10 persons had the highest proportion of the farmers (45.1%) in tea production. It was also evident that greater number of the farmers (40.2%) obtained secondary education. The two production management systems (owner- managed and sharecropping) had positive private profitability while the PCR values was less than unity, thus implying competiveness. The social profitability of both production management systems was #492,176.83 and #728,579.99for owner-managed and sharecropping respectively, while the Social Cost Benefit (SCB) and Domestic Resource cost was less than one. There is an indication that tea production in Nigeria is competitive and has comparative advantage.
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Introduction: 
Tea represents a commodity of high value with extensive value addition capacity for economics of scale (IISD, 2019; Blue print, 2017). It has contributed largely to the Gross Domestic Product (GDP) and Gross National product (GNP) of growing countries and has growing international market in health and food industries. The demand for tea is increasing and continued to increase across the world (Ethical Tea partnership, 2019; Solidaridad Network, 2014, Raj, 2020). Global tea consumption and production are projected to keep rising over the next decades, driving by robust demand in developing and emerging countries (FAO, 2022). Approximately, 70 per cent of world tea production is done by smallholder’s farmers from Asia and Africa countries (IISD, 2019).
Competitiveness has been the basis of analysis when there is interest on issues bordering on allocation of resources in order to ensure social welfare, including the establishment of high living standards and high employment rates as well as determining what a sector contributes to the nation’s economic growth (Iichenko et al, 2021). The Organization for Economic Cooperation and Development (OECD) defined competitiveness as “the ability of companies, industries, regions, nations to generate, while being and remaining exposed to international competition, a relatively high factor of income and factor employment levels on a sustainable basis” (Hatzichronologou, 1996). The European Commission (2001) defines competitiveness as "the ability of an economy to provide its population with high and rising standards of living and high rates of employment on a sustainable basis”. Others relate this meaning to profitability (Long, 2021). Agriculture Canada (1991) defines competitiveness as “the ability to gain profits and maintain market share”.
The analysis of value chain employs the effective utilization of resources to create competitive advantage in order to provide lower cost and improve profit margins (Dubey et al, 2020). The number and conduct of the participants along the value chain determine its efficiency, pricing and returns accruable to each participant at every stage. The value chain model asserts that by understanding the interactions between actors and other participants, it is possible for private and public agencies (including development agencies) to identify points of intervention to increase efficiency and total value added; thereby improving the competence of the intended actors and their share of the total revenue generated (USAID, 2021, Farm Radio International, 2020; 2018, Sara, 2018; Adeoye, 2016, McGregor and Stice, 2014, Miller, 2010,).
There is presently little or no research in the area of Tea Value Chain that can lead to understanding of employment generation, Competiveness and comparative advantage of the commodity. There is dearth of information on responses of producers and consumers to distortions in policies of tea sub sector in Nigeria. Also, there is little or no information on the factors affecting the competitiveness of tea production in Nigeria.
Materials and Method
Multi-stage sampling procedure was used for the study. The first stage involved a purposive selection of North East based on production. The second stage involved selection of Taraba state. The third stage involved random picking of local government areas (LGA’s) notable for tea production. The fourth stage involves purposive collection of blocks notable for tea farming, and finally the selection of (102) tea producers. Primary data were obtained through the use of structured questionnaires administered through Open Data Kit (ODK). Questionnaire was used to obtain information for tea farmers. The data obtained include yield, inputs, market prices for inputs and outputs, cost (transportation and storage). Secondary data were obtained from secondary sources. This included port charges, tariff and boarder prices of tea and tradable inputs from Food and Agriculture Organization (FAO), statistical bulletin, internet sources, textbooks, Journals and government sources. 
Analytical framework
Obtained data were analyzed using Descriptive Statistic, Policy Analysis Matrix (PAM). The Policy Analysis Matrix (PAM) is an accounting identity used to reflect the private and social cost and prices of a representative business entity. The PAM framework uses detailed information from a production budget as well as other processing affiliated cost related to the production of commodities. It is used to measure input use efficiency, comparative advantage and competitiveness of production system given current technology, prices of input and output and policy (Nelson and Panggabean, 1991). The following are calculated on the PAM Table 1.  
Table 1. The Policy Analysis Matrix (PAM) framework
	Item
	Revenues
	                             Cost
	Profit

	
	
	Cost of tradable input
	Cost of domestic factor
	

	Private prices
	A =  
	B  =  
	C   =    
	D  = A-(B+C)

	Social prices
	E =    
	F  =  
	G  =  
	H  = E-(F+G)

	Divergences
	I =  I  = A-E
	J   = B-F
	K  = C-G
	L  = D-H  = I - (J+K)


Source: Monke and Pearson, 1989

A = Revenue in private prices (₦);
B = Cost of tradable inputs at private prices (₦)
C = Cost of domestic factors at private prices (₦) 
D = Private profit (₦);
E = Revenue in social prices (₦);
F = Cost of tradable inputs in social prices (₦);
G= cost of domestic factors in social prices (₦);
H= Social profit (₦);
I = Output transfers (₦);
J = Input transfers (₦);
K= Factor transfers (₦);
L= Net transfers (₦).

where,
subscripts: s = Output     i =Tradable inputs             j= non-tradable domestic factors inputs            
Rsp = Actual market prices of tea products (Private/average Price @ #/ kg)
Qs = quantity of outputs (tea products @ kg) 
Rpi = Actual market prices of tradable inputs (Fertilizer & Seed @ #/kg; Agrochemical @   #/liters}
Qi = Quantity of tradable inputs {Fertilizer & Seed @ #/kg; Agrochemical @ #/liters}
Rpj = Actual market prices of non-tradable domestic inputs {Hired labour @ #/manday, Capital @ #/ha}
Qj = Quantity of non-tradable domestic inputs (Hired labour @ #/manday, Capital @ #/ha)
Oss = Social/International prices of tea products (# equivalent/kg)
[bookmark: _GoBack]Qss= quantities of tea products in social prices (@ kg)
Osi =Social/ International prices of tradable inputs (# equivalent/kg)
Osj =Social/ International prices of non-tradable domestic inputs

Private Profitability (PP): The private profitability demonstrates the competitiveness of the agricultural system given current technologies, prices of input and output and policy (Monke and Pearson, 1989). The term private refers to observed revenues and costs reflecting actual market prices received or paid by farmers, merchants, or processors in the agricultural system. The private, or actual, market prices thus incorporate the underlying economic costs and valuations plus the effects of all policies and market failures (Monke and Pearson, 1989).
It is calculated as follows:
PP =PP =   -    -             ……………………………. (i)
Where,
Subscripts: s = Output    
i =Tradable inputs     
j= non-tradable domestic factors inputs    
PP = Private Profit     
Rps = Value of tea products produced at private prices   
Qs = Quantity of tea products   
Rpi = Cost of tradable inputs used    
Qi = Quantity of tradable inputs  
Ppj = Cost of domestic inputs used
Qj = Quantity of domestic inputs used

Private Cost Ratio (PCR):  The Private Cost Ratio (PCR) is an indicator of competitiveness. The PCR is a ratio of the private opportunity costs of domestic factors of production (labour, capital, manure, and sometimes land) relative to the value added in domestic prices (revenues less tradable input costs, both measured in actual market prices).
PCR =                              =       ……………………………………………….(ii)
where:
  = Cost of domestic factors at private prices         = Revenue at private prices 
 = Cost of tradable inputs at private prices.

Social Profitability (SP): The Social profitability is a measure of comparative advantage and efficiency because outputs and inputs are valued in prices that reflect scarcity values (Pearson et al, 2003). The term social refers to observed revenues and costs reflecting social (efficiency) prices received or paid by farmers, merchants, or processors in the agricultural system. Social prices are prices that would result in the best allocation of resources and thus the highest generation of income. Because domestic factors are not tradable internationally and thus do not have world prices. Social profits are observed in the absence of government policies /market failures. Hence, Social profit = Revenue at social price – (Cost of the tradable inputs at social price + Cost of domestic factors at social price.
SP =    -  (   +   )                H= E – (F + G)   ……… ….   (iii)
where:
SP = Social profit       
  = Revenue at social price   
 = Cost of tradable inputs at social price        
  = Cost of domestic factors at social price.
Domestic Resource Cost (DRC) – The DRC indicates how much domestic resources are needed to generate an additional value of export revenue. It is a measure of relative efficiency of domestic production by comparing the opportunity of domestic production to the value generated by the product (Tsakok,1990). It is calculated as the ratio of the cost of domestic factors at social price to the difference between the revenue at social price and cost of tradable inputs at social price.
SP =    -  (   +   )                H= E – (F + G)                   …….(iv)
where:
SP = Social profit       
  = Revenue at social price   
 = Cost of tradable inputs at social price        
  = Cost of domestic factors at social price.
Social Cost Benefit (SCB): The SCB indicates how much greater the value of output created is relative to the associated cost of production estimated in social prices.  It is an alternative for the DRC which accounts for all cost and avoids classification errors in the calculation of DRC (Masters and Winter-Nelson 1995). It is calculated as the ratio of the sum of tradable input costs and domestic factor costs to the revenue all valued at social price. A ratio less than one indicate that an activity is profitable and the difference between the ratio and one indicates the rate of return on an investment in this activity. However, a ratio that is greater than one show that the activity is not profitable (Monke and Pearson, 1989).

 
 SCB =     +  =      G + F 
                                                                         E                    ……. …………     (v)
                               
where: 

  = Cost of domestic factors at social price  
 = Cost of tradable inputs at social prices.
= Revenue at social price  

Results and Discussion
The age distribution of respondents reveals that most of the farmers were in the age range between 41-50 years of age. Tea farming is a labour intensive occupation and exerts energy for land preparation, nursery, planting, weeding and harvesting. The implication of this is that tea farmers in the study areas were approaching their non-active age which may affect their strength and hence general out turn of tea production. The mean age for all tea farmers was 49.1 years while the Standard Deviation (SD) was ±8.43. This result is consistent with the findings of Oluyole et al, 2017 who found that most of the farmers were approaching their old age. Result also indicated that majority of the tea farmers in the study area were male and thus dominated the tea farming in the study area. This dominance is expected given the high labour requirement of tea farming and the low mechanization of farming in the study area and Nigeria as a whole. It was also evident that greater number of the farmers (40.2%) obtained secondary education. Education is a human capital asset required for increased production and productivity; because increase in educational level lead to increase in adoption of modern farming technologies by farmers. It can be observed that the household size 6-10 persons had the highest proportion of the farmers (45.1%). This corroborates the results of Oladokun, et al, 2021 who also found that education affect the speed with which new technologies are being diffused and accepted by the farmers. Household size can have great implications for labour supply in farming operations. Higher number of members of the household contributes to family labour. The mean household size was about eight members per household (8±4.68). The burden of hiring labour for all activities in tea production, from land preparation to harvesting contributes significantly to labour cost. This is consistent with the findings of Nwalieji (2016) who found that farming households in Ebonyi state had a mean household size of 9 persons.




Table 2. Socioeconomic characteristics of Tea Farmers
	Characteristics
	Frequency
	Percentage

	Age
	
	

	≤ 30
	31-40

	41-50

	51-60

	≥61

	Total

	Mean

	SD



	  3
	14

	40

	38

	7

	102

	49

	8.437



		2.9
13.7

	39.2

	37.3

	6.9

	100




	Sex
	
	

		Male

	Female

	Total



		65

	37

	102



		63.7

	36.3

	100




	Education
	
	

		No formal educ

	Primary edu

	Secondary edu

	Tertiary edu

	Total



		20

	28

	41

	13

	102



		19.6

	27.5

	40.2

	12.7

	100




	Household size
	
	

		≤ 5

	6-10

	≥11

	Total

	Mean

	SD



		30

	46

	26

	102

	4

	9.764



		29.4

	45.1

	25.5

	100




	 H/hold Earner
	
	

		1-2 members

	3-4 members

	4-6 members

	Total



		81

	21

	0

	102



		79.4

	20.6

	0

	100




	Marital status
	
	

		Single

	Married

	Divorce

	Total



		33

	49

	20

	102



		32.4

	48

	19.6

	100





Source:  Field Survey, 2023
Measures of competitiveness of tea production
Private and Social Budget of Tea Production Management System
Owner- managed and sharecropping production system were used in tea management systems as presented in Table 3. The table indicated that estimated total cost incurred in the owner-managed production systems was N27,226.55 and N386,249.85 per hectare for private and social value respectively. This comprised the input cost, factor cost and labour cost. The cost of input amounted to ₦8,801.79 (32.33 percent) and ₦8697.88 (6.65 percent) at private and social value, respectively. Factor cost obtained was ₦5,456.5 (20.04 percent) and ₦69,738.82 (15.0 percent) at private and social value, respectively.  Labour cost was ₦12,968.19 (47.63 percent) and ₦307,813 (77.55 percent) at private and social value, respectively. It can be observed that out of all the three cost items, labour cost constituted the highest in the owner-managed system. A  Revenue of ₦99,686.76 and ₦ 878,425.25 per hectare at private and social value respectively. A net profit of ₦72,460.21 and ₦492,176.83 per hectare at private and social valued at prices respectively was obtained in the owner-managed production system. However, sharecropping management system the revenue obtained for this management system was ₦146,094.56 and ₦1,096,512.25 per hectare at private and social price respectively with a corresponding profit of ₦125,095.41 and ₦728,579.77. The result also showed that higher profit was obtained from the sharecropping management system.  This result corroborate Kiet et al (2024)  result on Tuong- Mango trade in Vietnam and T Vithumam & C.S Wijetunga , 2021 who found that tea is competitive in Sir Lanka.
Table 3: Budgetary Estimate for Tea Production Management System
	Item                                      
	Owner-managed
	Sharecropping (Out growers)

	
	Private price
	Social price
	Private price
	Social price

	Domestic factor
	5,456.58 (20.04%)
	69,738.82 (15.80%)
	1,388.51 (6.61%)
	5664.16 (2.53%)

	Labour                                 
	12,968.19 (47.63%)
	307,813.15(77.55%)
	14,236.87 (67.80%)
	150,080.77 (25.97%)

	Tradable input
	8,801.79 (32.33%)
	8697.88(6.65%)
	5,373.77 (25.59%)
	212,187.55 (71.50%)

	Total cost/Ha
	27,226.55
	386,249.85
	20,999.15
	367,932.45

	Revenue/Ha
	99,686.76                       
	878425.26
	146,094.56
	1,096,512.25

	Profit/Ha
	72,460.21
	492,176.83
	125,095.41
	728,579.77

	PCR
	0.30
	0.19


Figures in Parenthesis are in Percentages. 
Source: Field Survey, 2023.


Competitiveness of tea production system is further revealed by the Private Cost Ratio (PCR) as shown that owner-managed production system had a PCR value of 0.30 while the sharecropping tea production system had 0.19. Tea production in the two-production system had PCR of less than 1. The implication of this is that tea production system in the two-production system was highly competitive; given current technologies, inputs and outputs prices and policy. This result supported findings by (Oluyole et al, 2017; Ipinmoroti et al., 2018) that tea production is highly competitive. The result is similar to Sule et al, 2019 report on rice production in Nigeria.

Measures of comparative Advantage
Table 4 presents the comparative advantage of Tea production in Nigeria. Social Profitability which is an indicator of comparative advantage showed that owner-managed production system had social profitability of ₦ 492,176.83 per hectare while sharecropper management system had ₦ 728,579.77 per hectare. Positive social profit was derived in the two-production management system in the study areas. This indicates that tea producers in the study areas are utilizing scarce resources efficiently in the production of tea. It is of interest to note that sharecroppers had the highest social profit. This might be because of dual management of the production system that was adopted. The joint management results in higher returns as shown in the table. The positive social profit implied that tea can be produced for export in the study areas.
The DRC is the ratio of domestic factor costs to value added at social prices. It is also an indicator of comparative advantage. A ratio of DRC < 1 implies an efficient use of domestic resources while DRC> 1 indicates that the agricultural system is inefficient and the activity that cannot survive unless government takes further measures to provide incentives to the sector. The result of the analysis of Domestic Resource Cost (DRC) for tea production management systems in the study areas is as shown in Table 4. The table shows that owner- managed production system had a DRC of 0.01 while Sharecropping production management had DRC of 0.12 . It could be observed that the DRC values for the two-management system was less than one. This is an indication that the value of domestic inputs used in tea cultivation was lower than the value added; therefore, an efficient use of domestic resources in tea cultivation. This implied that, tea cultivation is economically profitable and study areas have comparative advantage in tea cultivation. The result also shows that sharecropping management system had the lowest DRC of 0.08 implying that, sharecropping management system had the highest comparative advantage. The standard is, the lower the DRC, the larger the level of efficiency in production.  
Table 4.  Comparative Advantage of Tea Production
	Production Management System      Social profitability/       Domestic Resource     Social cost
                                                                 (₦/Ha)                        cost                          Benefit

	Owner-managed                                        492,176.83           0.10                             0.32
Sharecropper                                              728,579.77           0.12                            0.45 


Source:  Field Survey, 2023.

The result of the analysis of Social Cost Benefit (SCB) for tea production management systems is as shown in Table 4 The table showed that the value of SCB in owner- managed production system was 0.32. The Sharecropping production management had SCB of 0.45. It could be observed that the SCB values for the two-management system was less than one. This implied that the value of tradable input cost and domestic factor cost used in tea cultivation at social prices was less than the revenue at social prices under the prevailing market condition. Tea production management system practiced in the study areas is socially profitable; implying that, tea can be efficiently produced for export in the study areas. The result also revealed that sharecropping management system had the lowest DRC.  The result of the SCB indicates that the sum of tradable inputs and domestic factors costs are less than the gross revenue under the prevailing output and input market conditions. These results are supported by the findings of Akande and Ogundele, (2009) which found positive social profitability for yam in south western Nigeria with SCB of less than unity.
Conclusions
Tea production is privately and socially profitable in Nigeria.  From the result of the policy analysis matrix, it is very obvious that tea production in the study area is highly competitive and is having high comparative advantage. This study therefore recommended that government should take advantage of tea crop to boost her earning and give farmers incentives to expand their farms as majority of the farmers are small holdings.
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