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			Abstract | This study examined the agriculture particularly livestock sector which is considered the fundamental and back bone of any economy of the world. In the season of draught and a crop failure, the only sector which generates incomes and financial support for agricultural sector. This research paper debates on livestock implications in raising labour productivity by taking time series data from 1984 to 2017 and Auto Regressive Distributive lag model (ARDL) has been applied to conclude the results. The other econometric test CUSUM and CUSUM sum of square were conducted to check the stability of the model. The results of the study reveal statistically significant positive impact of livestock and on labour productivity while the role of Govt. fixed capital and inflation are insignificant. This comprehensive research will support the govt. in formulating policies on livestock to labour productivity of the economy.  
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			Introduction

			 

			The livestock has emerged as income raising and generating sector for more than 70 % population of the rural area in a multidimensional way. It shares 11% to Gross Domestic production and 58.9 % contributes the agriculture sector and 11.1 percent to GDP IN 2017-18. In the last two decades it has progressed 5.6 % more than the growth rate of over all agriculture sector. Livestock in the agriculture sector has the potential to tackle seasonal fluctuations, deficiency of inputs and shocks of failure crops. The advantages of this sector in producing crops, preparing of soil, supplying of food, employment opportunities and others benefits  beyond of this (Birthal and Ali, 2005).

			Labour productivity is defined as the amount of total goods and services produced by labour in an hour and growth of labour productivity the workers to produce more quantity of output for a specific number of times. There are four major determinants of labour productivity investment, investment in physical capital, new technology and human capital (Shawn Sprague). Livestock is animals like sheep, goat, horses, hens, camels, asses, cattle, cow and buffalo. They are kept on farm houses and produce sources of meat, milk, skin, hair, wool, bones, fats, eggs, hair and many other matters for crops. But in the modern age livestock field is diversified in to two sub sectors the first Dairy Farm Sector and second is Poultry Sector. In the world Pakistan’s position is 3rd in milk producing countries the most prominent ranking in milk processing and dairy products. The major contributors of milk and milk products are cows and buffaloes PES, 2014-15. 

			 

			This sector produces an additional food in the form of meat, mutton, butter, milk, dry milk, cream, egg, fish, poultry, ice cream and many other products of dairy and raises the efficiency of labour productivity in rural areas. Further it encourages goods and services income of farm and poultry products caused additional employment of economy. By selling of livestock and its products they can purchase instruments and inputs like tractor, thresher, trolley, harvesters, Tube well, fertilizers, pesticide and innovative seeds which can increase not only sustainability and productivity of rural labour but also raise the productivity of agriculture sector. It also supplies organic manure, draught power and facilitates crop sector by providing hides, fibers, bones, blood and skin to the manufacturing sector. Conservation of the environment is made possible with the help of livestock sector.  The supplements of livestock sector income in the form of crop production and absorb fluctuations when a crop is a failure. This sector creates a continuous stream of income and employment and minimizes seasonality in livelihood patterns particularly for the rural down trodden poor people (Birthaln et al., 2005).

			 

			Dynamics of Livestock

			 

			Diary sector

			The economic survey of  Pakistan 2017-18 the current statistics and the numerical statistical data of different species has emerged the cattle the most prominent population with million, the 2nd position of buffalo position at 38.8 million and sheep, goat, camel, horses, asses, mules are at 30.5, 74.1, 1.1, 0.4, and 5.3 respectively during 2017-18. The cattle species has climbed up from 36.9 million in 2011-12 to 46.1 million in 2017-18. There has been increased in the total numbers of bovine by more than 3% and the percentage increase in the population of ovine is 2.13 during 2017-18 in the country while the other livestock is smaller in growth in percentage.  In milk production and consumption of the Pakistan’s position is 3rd in the world. The numerical measurement of milk production was 38690 tons in 2011-12 and 46682 tons during 2017-18. The percentage rise in production of milk has been 3.24 shown by Table 1.

			 

			 

			Table 1: Estimated milk and meat production  (000Tones)

			
				
					
					
					
					
				
				
					
							Species 
							2015-16
							2016-17
							2017-18
					

					
							
							(Milk gross production

						
							
							54328

						
							
							56080

						
							
							57890

						
					

					
							
							Cow

						
							
							19412

						
							
							20143

						
							
							20903

						
					

					
							
							Buffalo

						
							
							33137

						
							
							34122

						
							
							35136

						
					

					
							
							Sheep

						
							
							39

						
							
							39

						
							
							40

						
					

					
							
							Goat

						
							
							867

						
							
							891

						
							
							915

						
					

					
							
							Camel

						
							
							873

						
							
							885

						
							
							896

						
					

					
							
							Milk (human consumption)

						
							
							43818

						
							
							45227

						
							
							46682

						
					

					
							
							Cow

						
							
							15529

						
							
							16115

						
							
							16722

						
					

					
							
							Buffalo

						
							
							26510

						
							
							27298

						
							
							28109

						
					

					
							
							Sheep

						
							
							39

						
							
							39

						
							
							40

						
					

				
			

			

			Source:  Economic Survey (various issues)              

			 

			Table 2: Estimated milk and meat production (000Nos)/Million Nos

			  

			
				
					
					
					
					
				
				
					
							Species
							2015-16
							2016-17
							2017-18
					

					
							
							Eggs

						
							
							16188

						
							
							17083

						
							
							18037

						
					

					
							
							Hides

						
							
							15886

						
							
							16421

						
							
							16974

						
					

					
							
							Cattle

						
							
							8111

						
							
							8416

						
							
							8734

						
					

					
							
							Buffalo

						
							
							7669

						
							
							7897

						
							
							8131

						
					

					
							
							Camel

						
							
							106

						
							
							108

						
							
							109

						
					

					
							
							Skin

						
							
							54278

						
							
							55526

						
							
							56805

						
					

					
							
							Sheep skin

						
							
							11264

						
							
							11397

						
							
							11532

						
					

					
							
							Goat skin

						
							
							27073

						
							
							27807

						
							
							28560

						
					

				
			

			

			Source: Ministry National Food Security & Research (various issues)

			 

			Model Specification and Data Source

			 

			PLPW = β0 +β1LSI + β2 GDPGR +β3 GINI +β4 HCR + β5 FDI + εi

			 

			PLPW = Productivity of labour per Worker 

			LSI = Livestock index to measure the Livestock production in the form of Dairy sector and Poultry sector.

			GDPGR = Gross Domestic Production Growth Rate

			GINI = GINI Coefficient to measure unequal Distribution of Income.

			HCR= Head Count Ratio is used to measure the Poverty.

			FDI= Foreign Direct Investment Inflow

			 

			Data source

			The dataset was taken from 1984 to 2017 from World Development Indicator and Economic survey of Pakistan.

			 

			Stationary order

			The stationary order of all variables was checked through E-views software and found that some variables are at a level I (0) and the others are at first difference I (1), but none of the variable is second difference. But the compulsory condition for ARDL econometric technique was no variable should be at 2nd difference. 

			 

			Co-integration

			To analyse the short-run and long-run relationship among productivity of labour per worker, livestock, human development index, gross fixed capital, inflation and governance are presented research ARDL model of equation (1) by following (Pesaran and Pesaran, 1997) and (Pesaran and Shin, 1999), as

			 

			[image: Screenshot%202019-05-08%20at%2010.30.20.png] 

			 

			The first step in ARDL approach to co-integration the long-run relationship among variables was checked by F-statistic.                                                                                        

			 

			[image: Screenshot%202019-05-08%20at%2010.30.45.png] 

			 

			For error correction mechanism the first Lag of the level for each variable was included in the equation (2).

			 

			Interpretation of Empirical Results

			 

			Table 3: Bound Test

			
				
					
					
					
					
					
				
				
					
							F-Statistic
							confidence interval at 95%
							confidence interval at 90%
					

					
							
							26.895

						
							
							3.118

						
							
							4.557

						
							
							2.578

						
							
							3.823

						
					

				
			

			

			Source: Author’s own calculations

			 

			The calculated value of F-statistics was 26.895 which are more than lower limit value 3.118 and upper limit value 4.557 at 95%, and lower limit value 2.578 and upper limit value 3.823 at 90 % confidence interval, confirmed the long run relationship and co- integration among variables. The above value of bound test rejects the null hypothesis (co integration does not exist among variables) and accepts the alternative hypothesis (co integration exists among variables).  

			 

			The value of R2 was 0.929 suggested that 0.894 % variation in the model was the result of coefficients and the other was the result of an error term. The high value of R2 was the sign of good fit of the model while adjusted R2 was associated with degree of freedom (n-k). The value of Durbin Watson is close to 2, the sign of no autocorrelation. The error terms are not correlated with each other. The higher value F-Statistics is 26.47 confirms the overall significance of the model. 

			 

			Table 4: Good Fit Model explanation

			 

			
				
					
					
				
				
					
							
							R2

						
							
							0.929

						
					

					
							
							Adjusted R2

						
							
							0.894

						
					

					
							
							D.W-Statistics

						
							
							2.24

						
					

					
							
							F(7,19)

						
							
							-26.47

						
					

				
			

			

			 

			Table 5: Diagnostic Test

			 

			
				
					
					
					
				
				
					
							Problem
							LM-(P.V)
							F- (P.V)
					

					
							
							Serial Correlation

						
							
							( .302)

						
							
							(.409)

						
					

					
							
							Functional Form

						
							
							( .836)

						
							
							(.271)

						
					

					
							
							Normality

						
							
							( .807)

						
							
							No applicable

						
					

					
							
							Heteroscedasticity

						
							
							( .156)

						
							
							( .143)

						
					

				
			

			

			Source: Author’s Estimation

			 

			Auto regressive distributive lag model holds all assumptions of OLS. The assumptions of no correlation among explanatory variables, constant variance of error term and no correlation among error term should be clear for efficient modeling and these results can be used in predicting policies and formulation of policies. Auto Regressive Distributive Lag approach confirms all the assumptions of Ordinary Least Square. The Lagrange Multiplier test evaluates the absence of Serial Correlation/auto correlation and Ramsey Reset Test explains the correct functional form. When p-value of the serial correlation, the functional form, normality of LM-version and F-version is higher than 0.1 or 10%, and data is normally distributed without violation of OLS assumptions. 

			 

			Table 6: Estimation of the model in long run perspective.

			 

			
				
					
					
					
					
				
				
					
							Variables
							Parameters
							T-statistic
							(P-V)
					

					
							
							LSI

						
							
							10.694

						
							
							12.137

						
							
							(.000)

						
					

					
							
							GDPGR

						
							
							41.82

						
							
							3.811

						
							
							(.000)

						
					

					
							
							GINI

						
							
							57.84

						
							
							10.123

						
							
							(.000)

						
					

					
							
							HCR

						
							
							-4.83

						
							
							-.796

						
							
							(.435)

						
					

					
							
							FDI

						
							
							.056

						
							
							3.529

						
							
							(.002)

						
					

				
			

			

			Source: Author’s own calculations

			 

			The long run results are the most crucial finding of the model which shows the more importance of the livestock production index in long run while the other variables GDPGR, GINI, head count ratio and FDI have most valuable coefficient in generating labour productivity in Pakistan. 

			 

			The one unit increases in livestock production, raises the labour productivity by 1069 units and the one unit rises in GDPGR, expands the labor productivity by 41. 82 units while unequal distribution of income raises the labor productivity by 57 units as the poverty decline the labor productivity by 4.83. The FDI effect on labor productivity is insignificant. The livestock production index effect on labor productivity is positive and statistically significant at 1%. While the other control variable GDPGR, GINI and FDI has significant impact on labour productivity.

			 

			Brown et al. (1975) purposed stability test for confirmation structural stability of the model in short run variables as well as long run coefficients. Pesaran and Pesran (1977) employed the test practically, if Cumulative Sum of Recursive Residuals CUSUM line lies in between 5% critical bound limits and the graph of CUSUM sum of square line also lies in between 5% critical bound limits which confirms the absence of breaks of the model and confirms structural stability of the model in short run as well as long run.

			 

			Table 7: Error correction results explanation

			 

			
				
					
					
					
					
				
				
					
							Variables
							Parameters
							T-statistic
							(P-V)
					

					
							
							 dLSI

						
							
							3.126

						
							
							5.052

						
							
							(.000)

						
					

					
							
							dGDPGR

						
							
							7.147

						
							
							3.734

						
							
							(.001)

						
					

					
							
							dGINI

						
							
							5.488

						
							
							1.464

						
							
							(.156)

						
					

					
							
							dHCR

						
							
							-1.414

						
							
							-.739

						
							
							(.467)

						
					

				
			

			

			Source: Author’s own calculations

			 

			The Error correction model analysis of regression conveys the information of short run relationship of coefficients. But here the concept of co integration and ECM becomes more important in error correction model of co integration because it resolves the short run and long run analysis incorporated with help of error correction model. In ARDL model when without stationary variables are regressed they may give spurious results. So this problem can be resolved by taking first difference of the data which confirms the stationary problem of the data. The spurious results of regression may be corrected and meaningful model will be achieved. ARDL technique is attached with unrestricted error correction model.

			[image: Image342439.PNG] 

			Figure 2: Cumulative sum of recursive residuals.
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			Figure 3: Cumulative sum of squares of recursive residuals.

			 

			The error version model explained the short period results as one unit  rises in livestock production index increases   productivity of labour by and HDI brought about arise in productivity by  3.12 units and the 1 unit changes  in GDP Growth Rate brings expansion in productivity of labor by 7. 14units. one point increases in GINI coefficient, encourages the productivity of labor by 5.488 units as one unit enhances in poverty declines the productivity of labor by 1.414 units. While the FDI impact on labor productivity is positive but statistically insignificant. The livestock production index effect on labor productivity is positive with statistical significant at 1 % while the other control variables GDPGR is also significant with positive impact on productivity of labor. While the unequal distribution of income GINI, Poverty HCR and FDI does not affect the productivity of labour.    

			 

			The value of ECM (-1) with negative sign showed the model highly significant in the short run and long run.  The value of adjustment co efficient was 0.29 reflects that 29 % disequilibrium in the current period would move towards equilibrium in the future year.

			 

			 

			 

			Conclusions and Recommendations

			 

			The results of short run and long run derived from empirical research were most important. In the long run LSI, GDPGR, GINI and FDI were found statistically significant at 1%. As 1unit increases in livestock index, the labour Productivity of rural area would rise by 10.694 units and livestock production index has positive effect on Productivity of labour. Further the other variable GDPGR, GINI and FDI affect labour productivity positively is also statistical significant at 1% while HCR impact on labour productivity is insignificant and reduces the labor productivity in case of Pakistan. The study highlights ambiguous aspect of production of livestock production which raises the agriculture inputs and supportive hand in case of crops failure. In absence of livestock production the peasants cannot think and purchase agric inputs as result of that their productivity work will fall. As whole the agriculture production of the country will reduce in the absence of livestock sector. The Error correction model depicted the features of short run results. The negative sign was attached with ECM (-1) represented the model highly significant at 1% as shown by P-Value (.000). In the short run LSI and GDPGR are statistical significant at 1% and raises the productivity of labor in rural as well as urban areas. While in short run GINI, HCR and FDI are insignificant. Further to check the stability of the model CUSUM and CUSUM sum of square test was applied to check the stability of the model that CUSUM and CUSUM sum of the square laid inside the 5% critical bound values. The adjustment coefficient is 29 % showed disequilibrium in previous time period would push to equilibrium in the current period.
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Introduction

he livestock has emerged as income raising and

generating sector for more than 70 % population
of the rural area in a multidimensional way. It shares
11% to Gross Domestic production and 58.9 %
contributes the agriculture sector and 11.1 percent
to GDP IN 2017-18. In the last two decades it has
progressed 5.6 % more than the growth rate of over
all agriculture sector. Livestock in the agriculture
sector has the potential to tackle seasonal fluctuations,
deficiency of inputs and shocks of failure crops. The
advantages of this sector in producing crops, preparing
of soil, supplying of food, employment opportunities
and others benefits beyond of this (Birthal and Alj,
2005).

Labour productivity is defined as the amount of total
goods and services produced by labour in an hour and
growth of labour productivity the workers to produce
more quantity of output for a specific number of
times. There are four major determinants of labour
productivity investment, investment in physical
capital, new technology and human capital (Shawn
Sprague). Livestock is animals like sheep, goat,
horses, hens, camels, asses, cattle, cow and buffalo.
They are kept on farm houses and produce sources
of meat, milk, skin, hair, wool, bones, fats, eggs, hair
and many other matters for crops. But in the modern
age livestock field is diversified in to two sub sectors
the first Dairy Farm Sector and second is Poultry
Sector. In the world Pakistan’s position is 3rd in milk
producing countries the most prominent ranking
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